L FERRL SN

A=z

T ad

Tt

April 6, 1954

Filed July 12, 1950

FIG. |
|[28s1o01
SECOND READER —2
SORT 3
ASSEMBLER |spLice
o[ Pearonaron] |
5 ;aasoxxd
5 289 102} %OUA;':
™
oanes
SORT COMPUTER
7—| PerFordToR ) | |SEHCE
l 081010
.
081010
2860XX
COMPUTER 2899X X
OUTPUT/ X X X X X X
g 2891 11
081010
.
081010
286 0X X
FlG. 3
13—

A. E. JOEL, JR 2,674,312
SORTING DEVICE
58 Sheets-Sheet 1
UNITS SORT START F/G_ 2
Jrn -_.f;_{ﬁ_F_OﬁfZ'OR CONNECTOR DISTRIBUTOR

S e ————

ﬂpsnfomron o]

1.
|perropaTor (T |perForaToR 91

le—i TSI
[l

081010 1081010 {os1010
081010| 'lo81010 08i010
2860XX| - |o81010 081010
2899XX| |081010 081010
081010 081010
XXX XXX| losi1010 081010
081010 081010
gg?é}é 081010 081010
081010 081010
081010 286 0XX| .286 0X X
Lp’é‘v‘#’é’és%{ H—”z‘;’n"f—%’w ————————— T x
l Yvvayy l ahom{‘yl _____‘
l WASTE !
BIN e
13 ]
10—
READER CONNECTOR PROGRESS
| READING RELAYS
e
UNITS SORT - FINISH
_"—-——l TENS SORT —~ START

.. il P

lrearoraror o

Yo
,J IPERFORATOR o PERFORATOR 9
&%-%—%%J lm

X
+%%%%T% 289 [ 4]
XXXXX0 XX XXX | XXX XX9
X XXX X0 XXXXXT XXX XX9
XXXXXO0 2899XX 289 9XX
AXXXX0 2891 13 289113
2899X e o s
S XX 081010 081010
2891 13 2860XX| | 286 0XX
READER 0 READER | |y~ READER 9
l [« I .Y I aY “ ot oV VY *
WASTE f l
B8IN
st e —-——— 4
lo e e I DER CONNECTOR PROGRESS

READING RELAYS
1/

=T

INVENTOR
A EJOEL,JR

ATTORNEY



April 6, 1954

Filed July 12, 1950

A. E. JOEL, JR
SORTING DEVICE

TENS SORT - FINISH

12—

HUNDREDS SORT-START

2,674,312

58 Sheei{s-Sheet 2

ST ——————

Pyeiudady e —————

|perFoRaTOR 0 !

|2899X%X]

[rerrFomaTOR / I}_:_j o
e sen] [2sosnx] -

g

HUNDREDS SORT-FINISH
THOUSANDS SORT~ START

l289l|5 289115 289115
1TXXXX09 XXXX19 XX XX 99
XXXX00 XXXX10 XX XX90
2899XX 2899XX 2 899XX
289114 289114 289114
READER aU_]‘ READER 1 [V """ RrapER 9
' LU XYY A i Y XXX L) VY Yxyya
WASTE
8IN
/ pove pp—
13 L L Ll
""" READER CONNECTOR PROGRESS
// READING RELAYS

FIG. 5

| _PERFORATOR CONNECTOR OISTRIBUTOR
e h N
== -
|PERFORATOR O PERFORATOR 1 |-:::_—______PERF0RATOR 9 }j
(2890 [ gBooxsl jL2890%x]
289116 2891161 289116
081010 o8l
081010 081
cur—— —{—-1 081010
0 SUr= gloia] losioiol
081010 08 1010]
LX XX 199]
. XXX T00]
3 o
[28 9T T15] [289115]
READER 0 | | READER 1 I READER 9
* Y VY VYVN.AVY Y NY N 1Y
WASTE
8IN
13/ -
10—} e e memm e =TT
_ oo
READING REATS)
1/ =

| INVENTOR
sy A E JOEL,JR.

, xf_ 3){“( ameq
' ATTORNEY



April 6, 1954

Filed July 12, 1950

CUT—» - —
FINAL TAPE

FINAL
SORTER
ouTPUT

A. E. JOEL, JR
SORTING DEVICE

2,674,312

58 Sheets—Sheet 3

THOUSANDS SORT- FINISH

ASSEMBLY SORT ~ START F/G' 6
/12— PERFORATOR CONNECTOR DISTRIBUTOR
[PERFORATOR 0} [PERFORATOR /T}
losa 1010l [oajiolol
¢ |
2899XX 2899X
289116
XX 0999
(XX 0000
2899XX
289116
08 08 1010
READER 1/
‘!YYVL YXYXY¥Y IYY
WASTE
B8IN
/
/3 —
10— eIy
=== REAMDER CONNECTOR PROGRESS
= ' FIG 7
ASSEMBLY SORT=- FINISH
PERFORATOR CONNECTOR DISTRIBUTOR
|
PERFoRATORO | |[PERFORATOR 11 T “|perForaTor 9
| e .
) Hlos 1010 tlosioi0
: 081io0l0 08i010
12899XX] 5 010 081010
289116 08 1010 081010
XX9998 081010 081010
X X0 000 08 i0l0 081010
2899XX 08 1010 081010
28911 081010 081010
Qalmg 081010 081010
08 10101 28 60XX 2860 XX
READER © / READER 9

|

meaver By T
‘ o TN - o W-A"20"2 \

WASTE
oIN

10—

READER CONNECTOR

PROGRESS

Z g

INVENTOR

A E.JOEL, JR.

ATTORNEY



April 6, 1954

A. E. JOEL, JR

SORTING DEVICE

‘Hpled July 12, 1950

2,674,312

58 Sheets—-Sheet 4

FlG. 9 90/} FlG. 8
P ,_.._: | 6.9
! c R “‘ ENTRY SPREAD
\_ ____________ PROGRESS
I——— . _.____——-—' FlG. 10
(——‘ — 1 = ‘—-“—__"— .
1 I N PERFORATOR
' M‘—‘: > __l'f_é_:—__ _‘_ ol pecisTER |
\_ g S B e e \ 900
[ 1 RN I I @;xon'r
{ PERFORATE SORT CLASS o 10
! SORT CONNECTOR o = o
\ (co CONNECTOR 7. o°
O g o
la pmp g Qg pmp———
\ o 7 “9 T
2D R \ W
{ )
HE ‘
\‘L ot gt 1ot g g——
f 1
\ ol i
- ____X_T:'_-_.:1
o 7
\ ) T
\_‘ ‘ :—-————_——-
T perForaTor ’
CONNECTOR
906 '=g..907
m':'— =
(Ao B
: T 05
[ | b Voo
ez ! ‘ i ! ! )
H T T | L2
» | §
et . |
rr | INVENTOR
A E JOEL, JR
8y
AT TORNEY




April 6, 1954 A. E. JOEL, JR 2,674,312

SORTING DEVICE

Filed July 12, 1950 58 Sheets—-Sheet 5
| loooy ' _joon | ioo9y | FIG. 10
: | |PerroraroRY leerrosator| Y leearonaron § ’
0 - 9
f TAPE TAPE |
H / 9
1
READER | READER . | RE4vER |-
. 0 ‘ 7 9
: (I \ § I I | Iy
. Yois l ‘»‘457’5 8N
; 1005)
TAPE
SELECTION %/006 w/oo 7
CONN. 1] . o 90+
-orza \/‘ a’o— .olz\_)' fti
| 4567 2456
011 1008, | 1012 '
CONTRO. N - 0l/6 '
RELAYS , =il =i — | =liHs
a s !
-El'l'q‘—i& — — 7570
A F=—= T \ /0/4l\
s o ¥ z + - ROT]
rF]f-\ L) M r—y —
AO|F7 loo2 0|F7 1 10/3 A0F7 cg;%;oﬁ :l___: :I_:
——|| fro - [r - [ro L
o ) G o I o ' 0 R -
= = = 7APE FEED
T == ]3—: MoTOR
Jo|F7 Ho\F7 4oic7 CONTROL
¥ 3 s 2
— = = —
/'=‘E-—\
[40|F7
—1003 .
-
4 READER
H CONNECTOR
Jaole7
1
f ——_—_____lﬁ____.______ ™
s 40 T F7 _ . 1004
1 N U2 I READING  RELAYS
aLTs ¢ e
456
H 51286
4 A Jao | IF7 l i H : ;
oo " T 1T ¥ —— 03 leo |eos. leos |0
o A
INVENTOR
A E JOEL,JR

ATTORNEY



A. E. JOEL, JR 2,674,312

SORTING DEVICE

April 6, 1954

Filed July 12, 1950

58 Sheets-Sheet 6

. N
x W
YILLND - D 2
FdvL T &
€9 9/ Sl R
: 30 ~
Y04Y3d Wy N
‘WH TT0H 3,
WHD AaY W
J43d g
29 9/4 <
NNOD 43 _
4 T0HLINOI
9/0,9-3, S$53Y90Yd avIYdS SIHILIMS N\
k@@ ...wmwi OVIYIS ASLNT | AHINT Jn 135 Q
19914 | 09917 | 65917 | 85914 | L5919 | 95 914
L1910 T0HLNOD
Wa-, 03y J43d
i aow| wogye | 30i74S SIHOLIMS dn L3S
HYId MOGNIM ‘
S ol | #SO/4 | £S04 | 25914 | IS°94 | 059l
m“u\% NNOD qm._m.&ou TOYINOD| NNOD | o oo | NNOD oy m_ b
o -V, 1408 FY3d KYY 4y} X3an/ | $SIY904d INIGYIY
A DN 3¥3d | sidomim | ONT FIvL|  L¥0S TOUINOD | “3gyy | ALLNFGI FdVL
66019 | @ otd | 28019 | 9poid | stoid- | s Old | €894 | 89S 17 914
msNpyy | SL/91Q | SL1910 | S119/0 | NNOD WNOD | UNNOD | T0YLNOD | TOULNOD
sazy | Avize | A3, | 0-o | g-v |NouDFIIS L¥OS | w7 | 30I7dS Frvts &3LSI97¢
oNIGYIY SAVIZY ONIAYIY IdvL Ao | w3avId | IS | gy, X3GNI  3d¥1
or 914 | - 6£914 geold | 26919 | 9€9/9 | SEOI4 | #EOIS | €£9I4 | 2€9/4 | I€9/1 | 094 | 62°9/F
NNOI N3G/ qo.wx\Rou JOHLINOD
SIWr1 | ¥3av3Y wnoo | wn0d  |urimt dugd| o3y |, S3LS LHVLS | S0u 000 | SSTH9080| ONINIL
) 40 g3GnN | SOS | asaray | ONINIL | 1995 gusa| ¥HO LS | TION HYTd anv
ISIW | 1dvd | INIHOVI Lot FIVL yaavay | 440 | YOLON ungar 3ava| wevTy
92 ol | 22914 | 92 019 | s7019 | #Z0I4 | €20k | 229/d | (2944 | 02914 | 619/ | 89 | 4/94d
o | oo DI rivos AGE 1 |
Ho3HD | Y3AVIY | TNyoo | YIAVIY | “wnod
YILNIWOI| XY [YaY xny| XY Y0¥ Xnv
. 6 ¥3aV3Y| / ¥3aVI¥| 0 Y3aYIY| O ¥IAVIY /! O/
9/9/d | SI'9ld | # 914 | €1°9/d R .




April 6, 1954 A. E. JOEL, JR 2,674,312
SORTING DEVICE
Filed July 12, 1950 58 Sheets-Sheet 7

L

.Lfl

ﬂJ
P4 01

par1] |
22 lpaal-

L~
1

AR

Y

||
ri? é

S— | hir"o ST
Q

READER O

m

T
)

!

2|a
L
il2
B

Qv

|

I} i} ﬁi
e
e

p
L
)

207

(R

) S
3 &
3 gf §
LY gz 3
'Le Q
"N $-:
QLo [}
RS %
I ¥
INVENTOR
AE JOEL,JR.

i

ATTORNEY

FlG. 12



April 6, 1954

Filed July 12, 1950 °

A. E. JOEL, JR
SORTING DEVICE

2,674,312

58 Sheets—Sheet 8

Se x T @
SN e % 5:\ g fg
Se - \ 1
5~ — U
S a 5‘ M Xw
33 A Sy
X ¥ S—y CyX~
Xu v S Ny Xm
Xo =~ \":’ 4: -
. - 3 1 €I
xo = 4 A
T @ = 1
LN b ; 1+%3n
Tm r 3 x v
L < Sx X
T Y 4 {
Tw i S @
=3 N | {gé
Xn x g§ ]
v X 0
X~
v —12 \F€Xo
LN \ . A4
N il i
= N =
To = d ! V’ 'I'IA\ ko] : b
[N NSS 3
N §§§§5 == = AT
. W ~ —v——E l
Q@
Q pag—e & Ly § )
I Dv—o gt A
T I~ = 3y
E Ny W - ° k’lhu
s Q Ra l E N
S B N oo {]
pl :v ]'_‘ Y\
Q< Ny o= A \
Q - N ] 2 [ 1
== —— T
] LA w kb \6\ ‘. “ =0
= rem gt FEE
Q O Ny > Wie 2 ~ bS]
, < ~—|& U = R
& Sv—o—J = —
Q p) ’\'_;:_\ S o 2 7
A ¢ vt My 7 W e
E. & 2T o4 m ;q..—{r':——‘ © lil
=Y %4__JQ. & [ i ;ﬁ;;—
or—t—
AENCTSS : ! by g
e wmd ™ =t
E% - P ] Y
Y > a
<t o] Q, e = r )
W*—oo:-‘ U e a = Q
“L"——'—j' = 2 Y
INVENTOR ,
- A.E.JOEL,JR.

FIG./3 -

AT TORNEY




April 6, 1954

Filed July 12, 1950

READERS
2-8

—~=

Fl6.14

A. E. JOEL, JR 2,674,312

SORTING DEVICE

58 Sheets-Sheet 9

PAO
LAl
PA2.
H? \ !,
PA2
i

O\
T—.—-——A ~|33
oY
© ]
I =%
e =
(— A .
< ot
("L “N 2 \“LL
frmmmd e G
Kl“‘1;===__q
__{: i :;I*Q
 Lerrsamamandh
I
—&Q Q\
(Y ~
-'\—_A *
) DAy oy
) N &<
o« ==
l“ _ ~
R S
3 B — J.
.—A\ v/. -
Y :. <
— ) \ p——
Sa —efr
[@HI ([ =] =
N 2w
Y -y
L4
| E=
B
l—[EHIHi-
— 3
= b
Y =~
| ;& 3
. ==
3 st g =
Q ¥o3s —
< Q‘Q fonae = p—
3 3y ==
< % 8 ==
i ==
Q jem— = w—
Q/{.—___.___
INVENTOR
A.E. JOEL,JR.

By
‘ AT TORNEY



2,674,312

58 Sheets-Sheet 10

A. E. JOEL, JR
SORTING DEVICE

April 6, 1954
Filed July 12; 1950

_ o — . . ) , . — _ 1 : .
e Co . ~ Yoax | swu %
snr) {mr \»5.— o vwn | zax | lown) & wismy | gen | gy | wmqt A e _ \llr, nOnl_
, gy - = i L ) P & L, 1 s Kl
VY - Alown  |o4o W_WQ qu ad
081ty P b K i Vi g n
] va\aunknuouw«\nﬁJ
| L HE T 36
M ST S
£ 1o 14 lo 12
. £n . . iy
mnw Lt B e o 0gH 284 | IAX. o Nq A2 Qm_m 2 de m« 2 W
PRy [ =——x P | emd | omndimit [ 184
6 YIaVIY
s§1°9/4

AT TORNEY



April 6, 1954 . AE JOEL JR 2,674,312

SORTING DEVICE

Filed July 12, 1950 . 58 Sheets-Sheet 11
(L)
=
S ¥
¥\ '
Q0
b3
$177) 8 ]
<k ! IS ’i"‘ L2 1 o
[N < . |
HICIC = i |
A ~ |
" R 8 2 Naqf
ﬁ< 1 i‘Q‘ o % %
! a
*loEr —
L i Jul &
X ° - ®%alR [H 9|5
5@; N 3
t ai-i | A = : ‘”\W H
! Y = Wy ©
b SN L
: ~NN LAY Do e| R h
o | A——— e — ; \
:: GL -'—=a-—qg '=,—‘LQ S —G .
1% : | S— .ﬁ.—w\w I -
v v ~
- o \yy e}
| |- M . W s 1 Y
} E—. N — _“IN’_
o I o ":_—-—-q\ = =y~
O EH =] Lo Ji
« Bai-d e N e QN
- [ : A % '=.—Q‘ m 7
~ v v Q S
i { ~oy EET— Qe P Q;
e Q ! 'ﬁ\]\ '=—Q\ 9 '
INCEE - .
&T ™~ ——u0 e————0Q
35— o (]
| E : M % Yy o
13 : - -y e G0
e o | A—— e (g
: (éi—q "“:"—’—‘\IQ’ e 3O
) (‘;ﬁd e ) hd QN
R ———av ey Q
| [ A—T = o —
8 C:%“j-‘ L A——— ety o,
-'x—-qg Q)
N e . )
X (C | g summgprn AR,
REg—— - LB . §
RER—=TT AR
i LU
2 i.
| |
INVENTOR

A.E. JOEL,JR.

FlG.16

ATTORNEY



2,674,312

A. E. JOEL, JR
SORTING DEVICE

April 6, 1954

58 Sheets-Sheet 12

Filed July 12, 1950

- X T
77 xs/
; or Now/
L1 » NOW-]
anL
X
—7 4002
gra =
svod| | F—sw AW
17} <><><
[1/4)
a3219v10d
(€5-21) S
SAIH ql“dekl
SdWV7 Ol
(s _
My o T — "
; %Nn\\v\ /?\nuc [—I20¥ gy [ b

wyrw
EiLr

‘ INVENTOR
A E JOEL, JR

ATTORNEY

Il d

4l 914




A. E. JOEL, JR 2,674,312

SORTING DEVICE

April 6, 1954

58 Sheets~Sheet 13

Filed July 12, 1950

\BQY/

779
- = : : = N
o/ NOM, 2081/ 2041 & M
N J ) &
2002~ Nay ¥ NOW 0102~ st (9)= S.j S
f : i ooV GAIy SO, Sl ~
+ - EO <
7 )
- $747 342 mwra
—p— a— Y Ty - N - - %‘- riy €lld _ A.
.\\umﬁ wn. 707 mqkh mwmh Wd Jmmum
e T o e e e | s ol 7
QY d = 21 = 27 T zl_F 2l 2l
/L v/ /] /" Sz 173 " 208/, N
o L _ 3
&
8
2
= I
! 1_v ;v v I
t — - -
. sz |lz_ |2
Ed 4 £l 2 T 5
TE T ] & .
— = == =
— ~— v —
— — —~—< _F——%
. TH o | Rk
7 908/
NO7 FEE o
2= X~ L
II bl - ll - -
. ] _ 8/ 9/




2,674,312

A. E. JOEL, JR
SORTING DEVICE

April 6, 1954

58 Sheets—Sheet 14

Filed July 12, 1950

1977y

“H 80857511
0/ NOWy  F NOW vi194— & M .
} Eo D
7 oS & NOW’ /LT MI_
a SNO\ I NE
.. \ T Eo
Vi ~7 DTV NN
Z00Z s7__0[02 - 2 - 2y
—lllﬁ} «Noum\vq -y (=342 p A <
L0/ _ -
SAZN OL 7 V oyse nvm
|__(0r-6)) €0/
Nl
£0€6, o:i/
a [d
ENN\—
=
228k
y¥sy »\ur
ZH,
[“ ~N ‘Juw
r—L K - T ﬂlw\\:i 1
_ ()24 _m oISy, ody
- ~—i 7>%d G55 = -
- - .Il_“. 1007V .

6/ 9/4

ATTORNEY




A. E. JOEL, JR
SORTING DEVICE

April 6, 1954

2,674,312

58 Sheets—Sheet 15

Filed July 12, 1950

| VIS - -
T b - > NOKW . rv..._
; - : L L2V S oTRoR M >
“ rl_ 7 A \ & x
s U] oI5 o Q
oW == Gron = Ry R
R o _ e T . F 3w ~
o5y 77 gttt £00Z| o1s = 7 7 7 W)
\ A w51 . 7t - T 755 } N <
-y gy 20901 —; I, 01087 sno’ g7 / NJ
= /LW NSH : 2no ﬁ s | [
 ewon % £ vormll e a— I H 1 g Vo
c, e —IN =
osy| yr il — 1 ** z |[200z) - #o9ry A
=] 7= 1«-H.|<_<\|.m8hw pooz——zt—Hrmo | _
gz]ﬁf 2 _-TU.I = — Ell ﬁ' —7W7Y W
a0s —— 02| |~wos U W=
= v [~ Ee—  sveaZ ¢ N .
Y £ v— 5 Aow? - == 7 (9985
T v _ 7 “J 900 =
; — el ||t
. 6 NoW—] f
T e d —
50021 \@.J
—_ r—=
— | L08- L s
— LU o2 o wow] ﬂm .
] 2096 LA H—1— fog€
7 _ &
= =
Ji =i = o
i 00—
O H-¥s¥ vy3 7YY, = = A .
ve| FToss|| | ¢ a5} I|\||1||m,||ﬂ 197
8 -ﬂ\su 7 S T Z g s Crldd
. /2
R 22904 ol 7 zam, 2-07) (96-02) — .\ [
= = : X =% \S-pfr_rt\
1 =i 938 Ve’ ,IsT¥ t
= N. l f (91-02)
. _— - * - oc 9/4




A. E. JOEL, JR 2,674,312

April 6, 1954

SORTING DEVICE

58 Sheeis-Sheet 16

Filed July 12, 1950

1 mlr g'v 72y . -
¥ | 1 < N
= ] 7 - &
- R iy
] coce/ 45 x 2
- p— Q
enn’ | vayHT— YOS pore] 3IW K
SWe] s osty | WQ N &
ml I R
m — s’ WE
) —— —AY 1103 < -
J
~ vzey’ JECZE
b
Q
019K -
g O =T -~
ooer| : — D¢ 012
P - )
PR U \\
€ — g
, NIHG] = yse
== o4/
Lyarn sH# X/
v z_Zus
202 aeid _H.lrg o587 gogs/
goc/
J4]
Z9H
= | |={is¥ vy
e N
Ma.l, ¥ o012 =
zo
€ozr (#2-02)— N
: - - - " /2 "9/4




2,674,312

“A. E. JOEL, JR

SORTING DEVICE

April 6, 1954

58 Sheets-Sheet 17

1950

Filed July 12,

! - -
“E0EL D%’ 7N
* eWH [
- - m
i &
2L~ t >
Crar W
017
— ‘
OFH | WX .
) 214
nq.J NOSN == eA
e L2 5
7N [l | |
=| Zoze = =
£ NOW £ 1\;}, 107 =255 |
= iwE— mﬂsi___nlw
\ —
P44 . .
[
aLe-{ vt [ 7 l.JaIIth_ 0L 7015
00.4¥ U C VI~ _@ddy, N
a1 Y :
80pc’
- ~—772
zen—]1,
(9c-02) £11d_,
: #iid
- - hd " L

A E JOEL, JR.

By

oc 9l

ATTORNEY




A. E. JOEL, JR $ 2,674,312

April 6, 1954

SORTING DEVICE

Filed July 12, 1950

58 Sheets-Sheet 18

tt,ud

coce’

LLAs

]
enn’

a4 i

SAIN Ol

H

|.1I

(or¢2)

10/94

N

rat

NOS

A. E.JOELJIR.

0¥

08s

Csor

08R

yat’

\owx

Wil
-
tu | —7V

s

S, | -

— [

INVENTOR

ATTORNEY

8y

£29/4




70197 1437

1021/

coge

12,674,312

58 Sheets-Sheet 19

SWH- | PR

4

\ l
= i}
SWH’ veeH

o
[l

. : >
) z
Od & ©
Rl
Lo <
QS
S

<

By

A. E. JOEL, JR
SORTING DEVICE

April 6, 1954
Filed July 12, 1950

z =K/
008 : S
Lo dAdld dolfe Jiz o hd, 2o || G
) g " or H
= d=
a4/ Gs7w 0
Y \w_\‘ M
{u« — (pz-02).,
EAH
) ! 105# - o,
L
-T2 Vd
=
ord
?\nt,. = -i - ._
o nqw». 202l 15 5 F .
1 — ) e




2,674,312

58 Sheets-Sheet 20

A. E. JOEL, JR
SORTING DEVICE

April 6, 1954
Filed Juiy 12, 1950

AT TORNEYV

0277 70/97 437 o
== : )
N X .
T T T . < —sf O
IHS * OHd Ky
- {es-sc ) 2q
502/ N ND
Vent ) R ﬂ .I& - - - - WE
po [y .\g\.\ \\\(\< \_IJ A.
veeH — ETZA|
cenr T - SHH 14
~PMH | ~7572 hN
Unr - Yo Q
—_— Hln e
1 |=M\=&awuwh*almww—_\
o
J IVAEVTL] L] 2
P St TtV | | |Posel—rose
SMH
hr n:wmnrﬁ oW, v 1578,
i i Wy WH —
asy
q |-08r - P~enH ) [EHH
6y’ 18/ -
(oA
- ord
OWH R \.||,Lr|/\.Lr.l - Iﬂl
. SHH \;wm@
rmm%k&: B e
- — WK —T4—mH
O8H. 1 A.FHU\: o
I —'A A e > ] .
T R i
N3] PRI | N =
— 1 -
ey — 3 I
== || enr Xy . I oumuia .
I E - - = = © 529l
\35\1‘. y o g N N
29 ¥ X
snr—] — 1.4l ) - ./
oar| y mIL_ y 00¢Y




April 6, 1954 A. E. JOEL, JR 2,674,312

SORTING DEVICE

Filed July 12, 1950 58 Sheets-Sheet 21

|
4
1
| W
i &H&IL& S2ia ‘-EHI:I
— S N , .
. 1
; l
|~ 3 .
' .
N
R
Jl N
M E s
! ]
e 1 [] s
I .
— sv— “.
& 8\
g. & u._lli
|
1 ¥
s B
f lo
Q
- T \ F'
| | =T
INVENTOR
A .E.JOEL,JR.

BY

FIlG.26

& AT TORNEY




April 6, 1954

Filed July 12, 1950

__;:
: m
I
Ny
N
|3
~
N
NS
W

A. E. JOEL, JR 2,674,312 -
SORTING DEVICE

58 Sheets-Sheet 22

sc—
0

/-39)
=

(3

" INVENTOR
A E. JOEL,JR.

&y ! ’ !
AT TORNEY



April 6, 1954 A. E. JOEL, JR
SORTING DEVICE
Filed July 12, 1950

2,674,312

58 Sheets-Sheet 23

TI—

Lold WaYY (al:l ALY
W~

vty 3snd (Sf——
wx

LOTid "HIVW Ra

WEVIY NI @!j us

AN3FGI FVL J¥3Id @}" Sk

vy o3Ls ¥30vIY (Y xuk

TI0H dILS usor:v@-* L

NOILLDIS LSV @}:

(17-28)
‘.'L{ —

[ALG

[~LS

YT TYWHON 440 ¥3.LsYH (] i

anY'T “1dm0d yos¥3d (<

IWWHON 940 —1H!

—P T/

TAPE

LINE OF ENTRY

TYPE OF
ENTRY

LP—

Hs9,

=

P

/]
Iy
FEN

280.

]

FlG.28

— INVENTOR
A.E.JOEL,JR.

@O

4

ATTORNEY




A. E. JOEL, JR 2,674,312

April 6, 1954

SORTING DEVICE

Filed July 12, 1950

58 Sheets-Sheet 24

_ AL
(R th\ I.|W|.|NL|_
,.VQQ | -
)/ =1 A .
| H Lee| | \zgx
-4
54 = a1y’
vew. =
T " 02018/
9 v e ||l.||_ Vel
— . YO _ [ \pwer
h — =1 vzas” 7104
= - ® _v— nis’
. . : vIasy
€ v L ¥
! 2
z 1 M < 4
VVy ~ >
e Z #élﬁﬁhl it
0062 2068 & 1062
= u yES
e —~ 1a4/
= &
[ =T 5 S ,
7 [N 80r8" | J7
F v
0102/ = 00/
v >\.m.\
o0y —

ILd’

INVENTOR
A E JOEL, JR.

8y

ATTORNEY

62 9/




A. E. JOEL, JR 2,674,312

April 6, 1954

SORTING DEVICE

58 Sheets-Sheet 25

. Filed July 12, 1950

_ E.l_ >
| | | 904 — - 5 R- FM
- ) «
41 {24 . e © m o m
= S N
sor” £ e e <
N vING N
. _ . = WE
—rvel L00€ = .
Ny L% lﬂn_—_—lzm“-" lﬂn_-_ 7 <
Y0 2008 _.“. 100¢ rﬂ||4_| zay’ :
sor vid II.“IHJ — | , N
! A — — oo @
ver/ _wd| e Le v .
B L
2 m . Y20,
9
K L)
- aLsN _ L . _
aisy _ z - 1 PR v
7 £
= L e a— Tzi” _
= ! i H {
=i-wHAER 507 R e
Lyoas z
8/15-
. Low 20y 7157 ==
5 wer d7y QQ\MJ.
S Tonza ! 7 =
—now zw:ﬂu.u< 00.L/
900€ f——2 00%7 /0¥
._T-,i muuuq B oH ATV -
rrl h 5 Y]
hry ey
M) @) ﬂ: S 0102--
() c1om’ 110W Nt .
4 : 0€ 913
. - - : 11d




A. E. JOEL, JR 2,674,312

‘SORTING DEVICE

April 6, 1954

Filed July 12, 1930

58 Sheets—Sheet 26

“JR.

INVENTOR
EL

A E.JO

- Jad .EQP
) = ZaN—| —/ 00k
- ~
- /
—— 9o1¢ vews’ saL
7 [ > zax?
8085 SOPE\ = ViLdy
— *
. O 15— | = ” rsy e/ ver” .
o/
1NOW L5 ,
LOpp— |—2¢
SO/eN = _ 274 .
%‘UI' Y
, <<<H|_|l =] —2olf
1 L
ivow T _
S A
GISM ~=Ee— 7 virg-|]
va\ni = vILL
r ﬂ p Pl L] 3N gogp (DN’
;_ I
- / 7% =
w_ﬁt 5 w3z am /L — .
{ 79778, m N
‘yogn € :.t = o2
m_ = __ x;dthﬂu._ B Ts%\@\m. N—fore 1292
Q\m. ) .
.Flumt;. k T |1 Soax _ 03 I Iy O8N
| . |74 . Y
. ..||n||4-\\ g
’ 774/ B aso-| eez| wez| L (6¢/5)
3 i | 0/102 :
H o8x2 F—-\ 774
= :
> t
(=15 ¢ 110’
' L

ATTORNEY.

&y

/€91




A. E. JOEL, JR 2,674,312

April 6, 1954

SORTING DEVICE

58 Sheets—Sheet 27

Filed July 12, 1950

viI9y )
- 1 m
- - | S
W
. RN
—3
_ sore] .
S0V .
FFEN
IS
(el
2L ~602¢ .
— SMHS,  TZMSy = 7 7 i
o == .4
P ANe v = T
Jb 7 - A_,.E!\wu 11 .:.E.\. 22117 | NOW—
- = ; ] .
ot/ vias’ e ——— " 90E5\
I
- s/
[ ] (€s-2€) so08 e
g b o NSH o]
208 77d\ 209657 L ZH sy .
o es FI3H T
£002 SO0f5— 515 | 0/027] | g0rc/

A E. JOEL,

JR.

AT TORNEY

BY

c€ 9ld




12,674,312

A. E. JOEL, JR

April 6, 1954

SORTING DEVICE

58 Sheeis-Sheet 28

Filed July 12, 1950

- - - - - . - W
. DJn 2
(Dy3- ‘N\:\\~ m . m
. = . oy
(or€eN ¢ ] 8085 2y K
gos¢ SAIN ol 5 WM X
(9e€c) = WE
oaky ||| v 24 ( coeel | <
: A ) | gs<0)| 2P
.h - - I—J-UJ ver TINS W
N7
ENH deﬂ.%ﬂlvw EX A KMM ?
— . — ze7| a1 onl) 5
zs¥]
e Is¥+—
—
~—aeHT 7
ZAE —Eh 02
«Eum%w soex S
1 !
T
F1=4 I8y vit9y
——t _ 1 > ‘i} .ﬂ rI\.M.\M-M. .“Q‘A
7 7 4 -
PIH SWHT V35 — T rore . .
TNT= 7 FOFTS &€ 9/4
L
1 774 01027 sWH—] 5 .




A. E. JOEL, JR 2,674,312

SORTING DEVICE

April 6, 1954

58 Sheets-Sheet 29

Filed July 12, 1850

. . - — b ' n ' $
} — _ _ . . - } . N
L 4 " - " N " H | " _ pu N - m W
..--lllNQhV" ~_ | ! | ! 1 N _ Ha ! N
§607)1 .e == .2_ JNOHT L ¥ AL, (Vo9 2 m.m/m m
L 1 - .
. “ - 4T N7 ) _W__m_ k~
w7 !.k.‘t\ 7 NN <
TR J0#E NQV poreyn .imu\nqv IWE
S e e 11 B . m <
we ¥ « NTL
soi . m NQQM o1 jz&qﬂ
5 coa, b4 _« — Wy Y WosTI—— PP ) W
1L == — Y _t*!tm
[ —r— v v v + + ) .
ﬁNle _r\..\a L 24 Mtnuw,_ld 2 § 3 = —EHLd
ey v v v AT P— u A4 23 .
=y
017’ | = 1 R £ 3 Nknkm s <|..4N|.u|ﬂTN§hl
——v ¥ 60157 ¥ v 017 — v ﬂ H1id H
NQQ#K. | y | z L2
v O Am—
———————Y
i = | [ s
W L]
—/ 1 z | z 1 Z : - f T -
105% = v 20t6€’ viad7 ar1/ Hiv
73 73 \\ ] o L 5 H
a/Ls x Ay OFE
5 T .
0L 201
——va.L .
(9€-€€)
1 o/97 0102
. 2%
m.Qbm.J LZNT . MM.I|
— 1
T TEw~os NG rE9ld




2,674,312

A. E. JOEL, JR
SORTING DEVICE

April 6, 1954

58 Sheets-Sheet 30

Filed July 12, 1950

L s J— >
ﬂ &
e
ll/-, uunwlﬂl- oz RJ
; L -
(@7 (9/-59 sanvT o1 wos~ m&
oL . 2 3 v g 9] z 8 o _MO
\r 6ozl | N
c 907 | a3 =z WE.
= 535 503 .
T/07 \za3 - A
i [ | & .
] . 4 4 : 1 rose @
- 6y’
—~ I
557 sy “
. g’
.u.l._ 757 2y’ ey \QMVV
o¥ : 4y v v r ~ £ r y ~ - c .
-~ Dl_ L2 o s L ~ — —a o — — e — =ty NQ.«:\H )
s | 759 | 259 | w49 [ 749 | Z4e [ o9 |z 4o »wf. A
e 1 =71 2 1 M 2 M ] a7 1 A %l a7 W¢ S - a Hh e 1 QQFJ
i Sl =i i S Sl i S e iy OFE
605E¢coce] 1Y
20s€ g0SE /15€ L0SE b [ws
var” =~ osE Wos
A
%) 0L \_
d ST
T
A5 = r
fLa
0¥
(oe-¢¢) €09¢ v mv
L 3 —~
902 | . - ] . )
\_1 . : b __£09¢ N0 1056y $€ 9/
|

ATTORNEY



A. E. JOEL, JR 2,674,312

SORTING DEVICE

April 6, 1954

58 Sheets—Sheet 31

- Filed July 12, 1950

AT TORNEY

" INVENTOR
A E JOEL. JR.

O
Q

9€ "9/

2z od
. ; gE
- l\—‘ F
- ht (2)
i i
4096y e 709] Q09 ard
= w7 = {4 €I,
=T = av NQV\
109 rrag o mr = L = \\ 0k 7
, 141
VN PR £ 057} "l o oV n:.e e e s I+ e 2} I
EXRL 1 1 p 1] p!
08.- — EX rj
i = = oo || s
€09 / - - | v
—
— S—— —— A r
n lor ¢ N [0} f . clle £|l| flo [Isl+ lle z /
>
<M - X L o= h J ~ 1
|909] L—16d L =L o
(|z09 ‘ Zd - Ivd
v ]|ile =n I’ =“| [20] z b._”a ele | lelolle el izl 07 .
P B il 11 1SS ]
T -Zed = YINTH il _ 030 Nm_ _ w“m
Ave: = /4] _ K [Llore 42 =
- ¥ ] s maendn ol I [N§%
soujor d | (el s [#5] -
I.L < LRI %mﬂQm - I\Qm.m. 109¢
s e HH|. \oo¥ u i \
a8 y - 909¢€ (os€¢)
60 __ 909€ 752 R
od\n bﬂ‘ 1 =H =.ﬁ e}l 1 . .
P o LUy i d — VS 7 A
HOOEt |- gag | | $08¢ EOEES
N v HilEed ] | Xﬁx& SHi
0L/ LAY
S -
A 7oy
) LA} |




A. E. JOEL, JR 2,674,312

SORTING DEVICE

April 6, 1954

58 Sheets-Sheet 32

Filed July 12, 1950

et
- - == . : o«
- . MJ
—\ -
=5 ) = es s S
or8s rmll_ foLET = T ' %m
R — = N
et 2 ammLJJR I P o] ||| }-zo : WE
Taa | B T4 TEITE H—bd o
raa 11N 114 cliz / . .
9 e fir £ --}wn.l 00 zls ¢ lle 5 + |29 o] <
% «ly 1 . 10909 79 s 1.
1 T T .
£pa ﬁ —~0ad = | £¢3 —09d - ! nvm
] — e —4
o # =N ’ £ /0] e |z s ¢ |l || 2 [o]1 5| 1+ ez |/ !
p 11|y 1 ) d Sl . alLA ] )| ~ T 1
zolf T o= :
Z00 —/ad - Za —12d .
—g — ) o — et
I.Am.ﬂ g 1 ’ 2a) s 1+ e 1z | - will 6] P L 220 llo s Yo e |2 =H T
4 11 . 14 48
1 ndEb] RIS i bt i o 3 1 23 - H
= o€l 1|
(299 —zad K3 sool]] || JMwmmﬁz-,
Eaa|] B - B I oo B .
el e | |11 9 o]l Il € 2 |1/ e|lle} 1112 4 [+ lls [+ e 2 | |/
: 41 < Tu - o 1 dl < L ) ey P> p !
: = IEZEUIES
NNQQ »ad ] NW’U »od 111 |
- o6 - ~ (Toa5 1
g A |l + MﬁH- [0} {||€ fiz ||/ B 3 Wv-- 1z I poL e
| sellll ke (A S| R .
L0d WJ 294 rlvj
rﬂlx LRV ..QDN fl,ﬁlx ) et
i | .
I ! - LEO/S
. J 90985 - INO\ :

ATTORNEY




A. E. JOEL, JR 2,674,312

April 6, 1954

SORTING DEVICE

58 Sheets—Sheet 33

Filed July 12, 1950

U

Lt
inﬁ wem 74
\ r—4
/05 il ile ||+
I.nuA ML
£01-9098
T r—_
nqm7|=n o |1
hu. AL
203
e
6o =x
oll| 6 @i ya
=41 1
904
{
So7 = :;
81 1L 9
AAL
a3
{
i
oGS
FLE
athlly
- wo,

.

ﬂj_(?“_
= L4
o Lot TR wloHy Lo g

®-

—/04/

- . :
===
= oigs’
T H-ro
P/ B N
Yoz ro3 | =n N e 2d o] L,
H o [
P ==
£03 034 T
‘ 4
A
iad 8 =N H 2 Z tle Jz|/
- < 4 L =
I
wam —/ 3 T
{
603
.’=2 G 3@ . __M —T' m s jiblle (217
=i b L myvdbi B[R = ("7
=
993 23 .
7 p-
503
6 ? 2 =H s mm._m ?mm /
= u gL Yu i pol  legr
=
203 v3d -
= 008 || |
0a3 R ]
L hu 14 ¢ gl M..v\ 1079 ]
geial g Ehily | 21 o
NMQJﬂ S}
9098 U [LLEAE 7
i
L

8¢ 9/4

ATTORNEY




2,674,312

58 Sheets—Sheet 34

A. E. JOEL, JR
SORTING DEVICE

Filed July 12, 1950

April 6, 1954

j

ATTORNEY

olor A 2
7 ﬁmwkm ~ «48F, j00 EN N S
z ; HL, 3 HHIN g
. A 1 = A\ A | Coor | mﬂ
vorL log 906¢ N = H H
(655) LJ %0 = {99 492992 _.Ww
d /7 2
i g
S| 1 e |# |4 |l # < (2 ?ﬂv N
> 9 ﬁ Ll . AN
106€
3.
\ggz Q
£08[] WQ,QM.
+ | (lz K
I To/sd - u u 4
\Qmmw 7982,
v
Uo7 [
H g2y 7
11247 gaa ML o lle fo]lle (2
w7 77
AR Lk
G 1
! ,JH. i _-zh =w %\=W 34 r\.
i | |—ew.
0 o Z068
i | [ -
Ay LV ) =
- rF
AP I~ z M J
. lll.uk 65 914
- s06c— 0o




A. E. JOEL, JR 2,674,312

SORTING DEVICE

April 6, 1954

58 Sheets—Sheet 35

Filed July 12, 1950

- INVENTOR
A E.JOEL, JR

ATTORNEY

By

R\ ) 1L
1]
6d & . 27 I od @w.mmWJ
I , e =
237745 MOGNIA Wﬁ M\H 1 w # M@ xﬁ .
6 £ ¢ / 110¥% =0/09)
— : 600¥
n __ /«QV -£2) (o#- MMEI» (0r-97, o NYSH \oﬂ.& =
TN PILW) VIIL) N R { L Tl__
= T_ L \&r* Yst—ZYS { H
\J ﬂ R a a u MMQ ﬂ M a < H
D
,(N\% (QS\ ——6/0r 0z0rZi— — N800
ET ALILN3O! 13539 dILS VL
IwWd 3dvL AINTOYINI YIVIY 40 N3
_ﬂ wmu.: \B.\T TN
i T qus ZIO¥ FOOF =
— P
1353¥ LVVLS 793¢
uszsadve 51 ¢ HIVW | vasw\ >} [T/ b anww
i ——LIOF 9008 ——, 200k = | £ —
By 025 b 01 | 2T
. 9/0. 134 b .
z%m\wwmm HW 1 iited MMQM«N\ ..h H L
mm&w vo ol g00r) s
100# —£0€E 1061 27%]
7Y — ..Ijl-
5w

{or-61)

or 9/




A. E. JOEL, JR 2,674,312

SORTING DEVICE

April 6, 1954

Filed July 12, 1950

WL

o =

58 Sheets-Sheet 36

THHS.

- —\kn.b\ QV\

/L

800,

N 72M5-
T’ 0 s vorud | ~was
zvo) =
EpnpgTror |2y,
—NN—y

- Ollr

- .y V104
=L
sad 201 == .
vZas
£0.4- 7 109 =
e
3
h 4
vaa, 2777 =/ ,
no\v.\@L?i_._.qh Lt
1” 1
%Q%m./ iﬂ 227
906£ [ea |
1 v
Z 1
'3 I 1
1 901
. 204/

soly/

3
~
28
8
2y
<
X
Q
19l

AT TORNEY




2,674,312

58 Sheets-Sheet 37

A. E. JOEL, JR
SORTING DEVICE

April 6, 1954
Filed July 12, 1950

. . - &
= — — : . = . o
- * O
S
59
N
./ J mmrh
2085 WLL :
. f 00.”/ ALY
L
1 NOW-/ :
x ¥ r— — W
196/ .
H = e =
4L 002" B wANE 02 —EwAlll=
- € lm &08/-
: 7¢.LS) 2 800G, 600, ﬁ Z
- £
A L :
Py 200 saa’
[——-<£00/¢
20¢! .
a.L7
1 Zowe z 74
|_1-3/24
8088,
9068,
Zow-/ -—
HI7F
= 7 -
wamwﬁﬂm so1v | [ Y004 00
I\ N‘ L © -
~OFF v gy : 9078, ONE 97 i— - evold
AY 1_ m re
@ ek n -
L AL

AT TORNFY




A. E. JOEL, JR 2,674,312

SORTING DEVICE

April 6, 1954

Filed July 12, 1950

58 Sheets-Sheet 38

- == T e T —oor = .
1 .
P— — Wy
. M 3
. mﬂu - mn
. : UEg § ¢
ey EO N
RN
Ry
= <
L—~50¢¥ e
A
Q
A | e
SO/ _.&.E #a5
Z. H
H e —= == | . T zav7
. T T 7
P =5 =7 rm i 55 %= oo
209 3
b 4 h 4
.”. 3
o <
. i
w3 b1 pocr £oes w&«. .
§¥ ‘svaw SnW~  woHL
_Hxﬁ. ] 74
v : | Lswy
= 1~ / (724
[Svow s 205h—- 7 cosy/ vn
R A
71 ?,
! i L—~114 ik
S ¥
- orr, . 7
/ L .
Zory, ZN O\ \ &9/
1 _GOIE7 = ]
1 1 4




2,674,312

A. E. JOEL, JR
SORTING DEVICE

58 Sheets—-Sheet 39

April 6, 1954
Filed July 12, 1950

— WL [T
=S . . . l|._|J:m r— «© .._V._
covd |22 Zooy/ 4085 ~ . RJ DNu
- : 5 X o S
soer———{] NE >
. - . =50 <
209%, it S I
. ) N
— oy 7&L Q.w\ - A
r_ Lovy/ i
. AN
Q
M OMthll.‘
. . 759
- —s7¥ ~§O-] !
u_, W
— 7
10w — 59, ovw)
6085
QQW‘J
== Pt y31.1n0 . v
nﬁm, m 08,y 3dvi oL m%m.\-//
rge 2 Wl 28401 Feory T
) Iﬂ—_-l.lv -Q £9-77) L9570
&
| 5057 zzzze| = [Sors awr - ore
- 4. 1 L£5
s> 2 il il
43/ .
(42519 -
— . S0/€" Zno (es5-£¢) rUold
L | :
- ) |
Ll




2,674,312

58 Sheets-Sheet 40

A. E. JOEL, JR
SORTING DEVICE

Filed July 12, 1950

April 6, 1954

A— ] .
Tor 2107 Zoor” Fovd RM
raa ) . R mw/m
39
; 3O
- \ —- 2 WE
809F 905s. : H .
. - w_ <
1505 ‘WOl = S —
Nt ]
’ 4 o 0
reson|* € 21! er >nw0wv = \namM “mw
- jose—1l | L . | 1 v el 3
l% 00ss quulmmwnL VHLYH YVHLd memwﬂm
: €002 Now’ T .
T&io> =
= 0]
A s —I||
T
M 1
] N ) i llIlN —
N e . MM| e
/W} [\.\ A M i \ -_IL
1 - - - } £ —
st gosr/ ol — 605% 1
' =1 \koww ; , = T 2 \ ! |
. 1 —t - + ) .
HF o I 2t s C . " Lﬂ__ c0oF y
A = S— . 4 104 2
| § [————1—wn 2 e ;
. L= e S A 20S#, oG- “a L
o [ Y ——" | ] B et I I
= T 5 L L 7904 h\.wtw y
HHM %\H\ﬁUID v\ ; ) T . T u NQW\.._
Kz (1% T — A § 1 v :
IH Sn7_Si ! ~ r M\. J Y Z ﬂ _Ib . 3 £ S0/€ \nl.[—.,
1 h g
e A s |
: 2 . — ' St9/d
. = 16 >H\HJ =7 ] —£ Y I g :
0197 | , = = — . —
! | [ [ 1 | ]

AT TORNEY




A. E. JOEL, JR 2,674,312

SORTING DEVICE

April 6, 1954

58 Sheets-Sheet 41

Filed July 12, 1950

T4 2197 .
e Zoor’/ ,ovd mw
e i S3
- —_—t - WMFC
e - - L O
== —uQ
2, -
|-07 _...m
<
b
m
Y th _ | 79m
14 .
= .
&0’ w JH —
i ‘ goor”
NOS—| 0195
9rold
=X . F

ATTORNEY




A. E. JOEL, JR 2,674,312

April 6, 1954

SORTING. DEVICE

58 Sheets-Sheet 42

Filed July 12, 1950

270~
oy »0%
Zoor/ o
‘ord —x92 a )
- - - . - [S)
§Q
s < = > - 2
P Wy
s, = 7 3D
T £0E5 20977 2y
——e R
(3 I3 .
qw\1|“mmmmu L —zops e “ - <
QQQ\M. - L&UHUII , = .
= Nu J 9oL 2 = S
~FAZ ) == “so Q
5
£oLrd L v [ 17774 : 2085 T
= — o 1085~
v
uaxe\mmmngTul Vo
VISM —===~10L0
\oLs
[Z— 7
FCArz E
) = €/
o .I_ _
/. 3 .
rosr |o2— . mun:
Fglll=a \MWQEI*- = SHH
TJH/HD.._ = Yasm | zozs > ‘_ =
7= X ——%
73, 037 2~ =
Tz Lt
- coce—T]
s
e
L ¥
28{ 78 =
R
. =z [95M = : 20 °9/4
an ] [ < -
ai - = )

ATTORNEY




April 6, 1954

A. E. JOEL, JR

SORTING DEVICE

Filed July 12, 1950

2,674,312

58 Sheets-Sheet 43

™~(2553)

28X

- L} - - - \\
"
H 3 ]
* Y
T N
Q Q Q Q
Of « Q Y] lk!
| N
o[’ : . - ™
H =t o~ w1 1N E
- 9. 3\ )
Y o o, ‘b Q
S LLLLLGELLLAV] '~'~c
L] H i N’ ,-._)h' 1 k
r
Q L -
Q
r N N o N )
=S Y‘§ - ! . 6o\ T eoa|| T eas|bl T ed7 || 2 @
— 46 2 = x = = o S
o5 Q . oo\ T g0 || Tgaa || eIt T o
e M~ 1 Q N . 2 o X
4 § P s 20D s Z0ag A S 203 a L04 N E
"o ) o ) o ~
e \g P S s | TTeor| | eI\ M Tad7 A‘z’g o
w L Lo x - A Q
e \ —————ee —_— .
- 4= \g ‘T’ o . 00| L ®sd7 raE = o 3"
T < N N ~ o I\
Sy § ) o P03\ o p0a| o kds| [ A FaF| | o N
! ] ] ® 9 © <
— - % . o E02 . _f0d A WEOT s E0d N o
N — —_— il il _
[ Srarsy g = a 202 P 2 © 207 P sy R
< -
=% = =% T w Tvwm W |T %
|
L -~ l s — wmogs| STwoeo| Twoazl | Gwoeerd | T Rt
- g ) ~N Do - -2 =2
! o0 P N
o i v
8 HHe - [FHIH _E-ﬂlHl' [lHl‘ Hl r---'\M—Illl-{l' N
pd S
b | 1 ‘J g 3
(L l 4
S 3 e :
§ A3 1 N I S— J I
. / I { [ [ ( LN}
S @
g k2gl 3
¥ ok

0

'

FlG.48

INVENTOR
- AE.JOEL,JR.

ATTORNEY



April 6, 1954

Filed July 12, 1950

A. E. JOEL, JR
SORTING DEVICE

2,674,312

58 Sheets-Sheet 44

HM3—

aA2

adl

¥

q

J S

aA2

Al

2 A0

74
a4

280"

: |l
[ & - b+ [ S = < [ =
N § /
I S \ L
g . - —
S—— % ~ ’_____'_’.*[ {15 r ¥ »> v|:
‘;L[*-“'_E < i T VR N RN of
e} 1 =
g — N - ‘r____“________‘
N2 I ar— :—\ NN
SEGETER ASEh B, F
C (22 X «
¥ 3 N
: = :
o asa
N L—""
’1 -
I
]
- - -
: INVENTOR
Q A. E. JOEL,JR.
A 8y
N

AT TORNEY



2,674,312

58 Shegts-Sheet 45

A. E. JOEL, JR
SORTING DEVICE

April 6, 1954
Filed July 12, 1950

i
. . _
L—608% Ndi.a R
|_L-—8085 S
—) 2 R
! . U — T 4 od
\ Fs¥ _MF_
o1 1 m..hQ\J W OHL — §00s ‘Vevn | . _.w m
. 440 { .
_locn." (O] ° o& ° .muolllAN M = . ° -W g
2 £ o r4 & © N> ~ ¢ ¢ go A & oo E
——F .oo °, o° > \\wmmh./ q\..\.‘\c Yselo .
o000 0go * g 771\ e e <
. r) (4| g2 ¥ & iae S¥0 <130 N
7 : B
] 23 b3 2 . '
..m o7 7
“ / 20y ,
QBM.] ) ) (== swon’
: Z10W I NNt
Il o—y & ) ||“_J ..—\l : i Q&NK o
oart | 1% 2 & R B % € bvn © L
rwan. Anh ||omvo n_voo \.Muvh z °¥YsoLo Wiz
204 | ° \ g
. . Fwon.
- LIZD . 804 |
= I i 722 F.I
iy [2EN 90 i 204 £0d] |_ H
¢ ~iad 57 7077 0077 . ) |« L0851
o[/_;‘u—\ ﬂ\ { “ :91..1 y QQ%%
d ° e, L m,q ‘2
900§ o I\o%h.tn&o/l \*%w o e
—aaa—= !
oo0s FdAL (9
SNIL-OW .ONNoY 003 LH0S 607 VL
] . e hd T /W- -l.luv /_J ﬂWl\
{007 N ] (£1F] I77E] k.ml wil]
- - . - —— 059/
) (es-€€/ . 1 _

AT TORNEY




A. E. JOEL, JR 2,674,312

SORTING DEVICE

April 6, 1954

58 Sheets-Sheet 46

Filed July 12, 1950

. . . N
F Ly
50" n—6  so—" soes’ soas/ 4701+ w—s <8 3
z 4 LA | ot X &~ MJ S
4 g~ -
VIS =00 { &
€ ¥ 2 <
wo
2
g
<
A4 vd 29 | 19 04 N
_ Q
VN TR IRV AT )
NQ\”Qkk/ [ C 127
T
: M=o &
° z N oe_oJ.%
0° _ ATV ?uN. N
A . 5 b\.—. \—
- XY A,
[0 (80 | (203 /905 /50 o —
. oz ed7 | \zas Vas ‘0o ELN
5015 L /0
° & n QQ\W& * UO— WHAU\ 110m—s
o po?e o=t \o« 1O NQ\“\ON 0} Oey
oo Mvmﬁpa-ol \.nfm hwn./n/ ~H1 o \n,v n\u_.ao“ol
»03, £03 =5 ° _r 003 719 903 713
P2y - 93] 403 |
m m 503
1
\TEAER T 1IN OFY 157 LSSNIL°IFY 18T LSV’ UHL Jl LS GHL 5 IT7540 TWHINIO L
. = . . 7 4
. . . . - soer— e 199/
—- (85 -€&)




2,674,312

ATTORNEY

58 Sheets-Sheet 47

A. E. JOEL, JR
SORTING DEVICE

April 6, 1954
Filed July 12, 1950

i ) i mht-\* \&“ s
osy 6085’
s0s5/ sso-mr S} n-s ss0-2 Sl u= &T_uﬂﬂ A &?_NAO\_ e O x
~Z of~g o~ PR o ’¢ ~g ° % 8 )
° .\n\*.mQ hmm/h .\wtm g e N e e.hc/fh  Hag hah‘./h @«
27 i Ve 11\ e 2 1\ LAY - ON
€ ¥ ..m Ey S € ¥ 5 E ¢+ 5 N L—Lr—/’ —ME
§025— : \rower 9025, m\ e - Q
Uy ‘ [ s ‘z47d WJ
T3 € _ mn_ £ ! no_ vlo\um € 00 N .
s “n e
LalllisZl .H A3 ¥ 24 {4 04 a
! o Q
| !
d—lll ‘- L
S 17 o7 | \i3|| 07 Gz . - f
707 e ﬂ > u L
ﬁm\mmu\\ 1ond fﬁﬂ@d e Vo2
Nn -4 _ — ¢ z °
TS 9 -~ LI vo
| _(gs€¢) | _
ﬁ (604 904 205 909| S04
N\ I=H
oa. 0025 02! YT~ 4
ot ] 1029\ ) rozss—5 —— 075 \wour
205 ....ou oto—d bb&«\_b« / ol ! . oz / °
' £03 e, | e 7 [45,,0 ef £ .°
i sonwnﬂ'| \w:n)oz - ®eoo0
. Mnlﬁ'.nﬂwqu (903,503 ——L9W —&7
i 033 Ssimn 595 SR (SN 359 SNV SLIND D38 ISV T SNIT DI ISVT .
S0y’ 2s *9l4




2,674,312

58 Sheets-Sheet 48

A E. JOEL, JR
SORTING DEVICE

April 6, 1954
Filed July 12, 1950

. gogs’ &
wel _ _ 085+ 11 T
- - . 208511 Tﬂ
, 2
s (ze-£9) Ww
| SH
ke X g
: gsm/ Wml.. —r
= , vesu—] 5= w, L " wm
K3
r.»nH~ W7 r
B&w\.@._ = pkda
1 wrsm7 ¢ |
—0gsM = T
Sy all | Mvsm - 90F , 2 S WH
e
- oLs Il w005/ x oz
209/~ H
)
{
Ihn.l._-_ E\‘
”_ = A
) - - £6°9/4
osy” c— * H '
_ |
A

AT TORNEY




A. E. JOEL, JR

April 6, 1954

2,674,312

SORTING DEVICE

. Filed July 12, 1950

pr— o E—

58 Sheets~Sheet 49,

N\Q/
) ) Sdnri
@.\mﬂ_
669 80d| 209 wsm_ __
27d||974] |s74[| #74] |
it

MQ\h/ " I "
EWHN M o 7
M HMHHU hnwuu )4 -
orsghs et z
Ii-_—.|><><>< ¢ me———— A
7 0 -1 [ R
29’ = _ = “ _ = 1~
+ Tt £ =9 =4
. v \ 4 === v \ 4 g v v Ty
-—o/es < = - [< = = 5= I
— ] — ‘or
- . § = — =
i ) ] ] 1 M ’ _ ‘I— — ﬂl—
? [ ’ 7 T
gors— M_Qm -.H_ E_ un._ mo._ wm_ £ 2/ ” od
os¥H
(e5-s2)~H

INVENTOR
A E JOEL, JR.

By

142

"ol

ATTORNEY




April 6, 1954 A. E. JOEL, JR - 2,674,312
" SORTING DEVICE

Filed July 12, 1950 58 Sheets-Sheet 50

EEEE EEEE
NI IINISIN]N

Y4
oS4
atl
atl
aCO

s 07

T

a4 ]
a2
20!
200

o o S = S TN I S L

y r
j’lk o {'!N ~ ;N - - B
u‘_{ !; \J °I JQLE—‘_&' S 5t ;I

)
N pe ] N
r@ﬂrlfr@i 5B B, (B EE
Q Q‘EA

L«: thrJEHHhJ‘?j
l—s*h — Ly i |

Ls=—""
== S
S -
I 3 " INVENTOR
A EJOELI IR

FlG. 55

8y
: ATTORNEY



A. E. JOEL, JR 2,674,312

April 6, 1954

SORTING DEVICE

58 Sheets—Sheet 51

Filed July 12, 1950

o—% & ol s~ % \
8 WA
_\,..\J.,:a/,_/h e 96\\¢mo>_.
Tl P ora 5 ,w..\ a_w/o
y S ‘v‘v & & a2 _.N
TP \21s4 .
109.
& [ .4 o
[ r4 o
Nn » s ’ ¢_ €, mb . °
S9L gl o
2 % v E\
34
34}
‘ .\S!n. _\QS« Hed . !
7 : 8&.“ _
N oﬂm\ no-19 oﬂmv\ ° X nod - °
FOWI | | oy 0l _o¢ o ¢ oloP 2 ¢ o
nv I AN \vw m. n# 4 na n*m hoo 03
=i $9L°q LIS ° SeolL W v
47 13
loz :
1 . 2098
n
204 009 M{Ion\\mu\ ° o
ﬂ 0T p ° =R z [ o
3 °
T \vo sy 2 ﬂ ¥ s9l ©
0G4 ° o 28
I£3 04
VAN w-L)
N
\_\k)
- 2088/ Wit —
' i 444

5
Q@ >
538
WS &
S 31
~
<
h
Q
95 ‘9/d




April 6, 1954 A. E. JOEL, JR 2,674,312
SORTING DEVICE
Filed July 12, 1950 58 Sheets-Sheet 52

5807)

-

TTH)

Fo

Fr.

Fe
4

L-£0
U &
112

1l rg -
£7

INVENTOR
By A EJOEL, JR.

ATTORNEY

FiG. 57



2,674,312

A. E. JOEL, JR

April 6, 1954

SORTING DEVICE

58 Sheets-Sheet 53

Filed July 12, 1950

<
')
O~
39
33
95 o195 —ezwy TN <
<
05Y N
T t \ssy Y
oo Wil Yav |
vY@os-] 1085,
MW‘
VaLkd s | EITA
‘77 ey 1oz/ 608s_| |—g08s
FHS I
| osy
OHd/
_ 8S *9/d
7082 nes/

ATTORNEY




A. E. JOEL, JR 2,674,312

SORTING DEVICE

April 6, 1954

58 Sheets—Sheet 54

Filed July 12, 1950

0185\ 342y
)|
i
eto\ wtm\ 795y GZWH
1
N
s ]
I L L
NW N\ \ L “x
,—L : HL 737 93’ 23/ 137 0377
r 2 Sy | ] g a2 ,_

rb Z _ L _ ' _ —a 5 — N
i p—

X737 A3/ ’

vm_

nl_,

¢ . 5
=i =i .F___T(UW-I%
[= [
= —e fv €
T3 1 T Fz L _mjwui
]

ATTORNEY

" INVENTOR
A E JOEL, JR.

8y

YEosy

mLL—
2085

_@MR

65 ‘9/4




April 6, 1954 A. E. JOEL, JR 2,674,312
SORTING DEVICE

Filed July 12, 1950 58 Sheets-Sheet 55
I é

)

w

S PR e
| R SPETE
Y o FEs fldred | el
e g | 57
. :L [ « |l[|13
T IR T ]

Tt rz =
A—.]mjf_‘

3ﬁ
N 2

% |

Ks

6 ¥
lP7
[ zv
—=)

3 |
A
> 2 —
=
=
L2 ¢
3 v
el =t
==
6 v
7
Lzx
|

J
_—y
2 2 —

A II}':l__—
| VA
lzi

3 L o |

p O S I

A

3
s
L
L4

ot
w

M

L w

b

— 3 o
a ] P
< ,_

o 2

IN

VENTOR _
A E JOEL JR.

Byfﬁ‘wbw

ATTORNEY

FI1G- 60



April 6, 1954

A. E. JOEL, JR

2,674,312

SORTING DEVICE

Filed July 12, 1950

58 Sheets—-Sheet 56

R
S I I EEEEK ]
H
= b b et ek gl - . - r_ /&
—
SIRIRIEIE SRR IR LT
Q o
. L ¢l ¢ - ¢ S s - - i—r—J &
"
: | | I | ] | | |
| | I | ] } i [} t
| [ E
IEIEIEIE ETEIETE [E e
:
¢! p- - g - - - - - - T »—r—g
— : £
RIEIRIE S RTRTRIEN P8 10 e
3
§ S E af of &l el al ol e |3 L2
R T ——— | T
= 8 3 ] =29 o §
3 — R
i’—}@"y& j’ R let*gQ
S 4 1]
Lt Lyl - +J“ R e s :_; Vi
T |[ess
< i ;
= ° 3 ) i s
- —— \‘
INVENTOR
A E. JOEL,JR.

FIG 6/

AT TORNEY



April 6, 1954 A. E. JOEL, JR 2,674,312
SORTING DEVICE :

Filed July 12, 1950 . 58 Sheets—-Sheet 57
33

I
!
PKS.

!

(6/0/ i
2}

=3

prs| |

8

v F
N p ﬂlz

il

1
=]l
L $n
oK1l [ pat

.§ l
) ¥ =8 S5 3 8 & 3 N
it s wh w S’ e S
L 3 3
8§ . q
3 |
< 3
N
= ©
| $
- S—dl' _EII‘
N:. ..
— ~ To Y =~
X|§ S o ﬂ‘
U5 [ N )
_ 1) ¢ 3
\a.].d
—h
J[ —
J’ S
§] G
— S 3

ay

F1G. 62

ATTORNEY



A. E. JOEL, JR 2,674,312

April 6, 1954

SORTING DEVICE

Filed July 12, 1950

58 Sheets-Sheet 583

£-9 N.ok_

I

LIN2HID HILLND IFIVL

INVENTOR
A E. JOEL, JR.

8y

€9 9/

ATTORNEY




Patented Apr. 6, 1954

2,674,312

UNITED STATES PATENT OFFICE

SORTING DEVICE |
Amos E. Joel, Jr., New York, N. Y., assignor to Bell

Telephone Laboratories,

Incorporated, New

York, N. Y., a corporation of New York
Application July 12, 1950, Serial No. 173,335

1 .
This application relates to accounting devices
and particularly to tape controlled devices in
which a great plurality of items of information
are recorded in code on a continuous strip, such
as a paper tape, and which strips are then passed
through accounting devices for various account-
ing operations.
In most accounting cperations groups of items
of information each comprising the data for a

separate record or perhaps specifically for a cus- .

tomer charge are characterized by the need for
sorting in accordance -with an identification in
one form or another included in each said group
of items. The most common form of this is a
decimal sorting .of & multidigit number.

An object of the present invention is to provide

3 sorter into which a tape having a group of un~
sorted records is inserted .and which, through its
operation, will produce another tape of substan-

tially the samelength as the first with the records 2

reproduced and completely sorted. In .certain
systems now in use sorting of such records is pro-
duced but there is much intermediate tape han-
dling, involving the production of intermediate

tapes, the splicing of .a plurality of output tapes 2

to form a new input tape and the physical trans-
portation of the tapes from machine to machine
all involving time and expense and .subject :to
human error. This object, therefore, is one di-
rected to economy, speed and assurity.

An object of the invention is to provide a ma-
chine which will sort items from a record con-
taining items of information where each item in-
cludes a plurality .of sorting indicia and where

sach index includes a plurality of denominational 3

orders and which will sort items by successive in-
diria, and by denominational .orders for.each in-
dex sort and which will, if desired, finally as-
samble the whole of the items of ‘the record. in

completely sorted sequence by denominational ¢

orders of all sorting indicia. The sorting indicia
need not necessarily be limited to numerical digits
or, if comprising numerical digits, need not neces-
sarily be limited to -digits.of :the base 10, although
the base 10 system-of numerical.digits may repre-
sent the preferred exemplary embodiment of the
invention.

In one embodiment of the present invention a
group of ten (for decimal sorting) devices:is used
each consisting of a recorder feeding a tape into
o reader and which reader is capable of reading
out the record which it finds and transmitting it
selectively to the ten recorders. An important
and essential element of the invention-is a routine
.circuit for enabling the various readers ina rigid

30 Claims. (Cl. 164—115)
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order, whereby any particular record may be read

by one reader and recorded on some other re-
corder a number of times. Such record therefore
gradually approaches and finally reaches a new
bosition among other records in a perfectly sorted
order.

In the operation of the device of the present
invention, a tape to be sorted is inserted in the
No. 8 reader and its trailing end is attached to the
leading end of the output tape of the No. 0 re-
corder. The device is then set into operation,
whereupoen this input tape is completely read by
the reader which distributes each record to the
No. 0 to No. 8 recorders in accordance with a
given digit of an identification found in each such
record. In this manner, ten new sections of tape
are proeduced, one by each of the ten recorders,
the No. b recorder thus recording all records hav-
ing .a 0 digit in a given place (the units order) and
each of the other tapes being characterized by
one of the other digits in like manner.

‘When this original tape has been completely

sorted in accordance with one digit, then the rou-

tine control may cause the No. 0 reader to then
read .off the items which its companion recorder

‘has just produced and to sort them in accordance

with another (the tens place) digit. Thereafter,
the routine circuit enables the No. | reader to
read off and to sort, in aceordance with this same
digit, the items which its companion recorder had
recorded in the first sorting operation. Succes-
sively, the No. 2 to No. 8 readers are enabled so
that now each of the tapes between the No. § re-
corder and its reader and the No. 9 recorder and
its reader contain a record of items sorted in ac-
cordance with two (the units and tens) digits.
Again, the routine circuit enables the various
readers in turn. This process is carried on until
all .of the record items arve completely sorted,
whereupon a last and final operation of the rou-
tine circuit will cause the records on the No. i
tape to be recorded in the No. 8 tape immediately

following the records which the No. § recorder

had just made. Following this the No. 2 reader
will read off the last portion of ifs tape into the
No. 0 recorder so that finally the No. # recorder

‘will -have a .complete record duplicating that of

the original tape inserted into the No. 8 reader

“but with the items therein completely sorted. The

tapes issuing from the No. 1 {0 No. 9 readers, in-
clusive, are discarded.

The final step by which the records on the
various numbered recorders are gathered together
on the No. 0 recorder is a convenient manner of
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not only sorted in accordance with the identifica-
tion of each record but also are maintained in the
order in which they appeared in the original tape.

In accordance with another form of the inven-
tion an extra reader not having a recorder associ-
ated therewith and an extra recorder not having
a coimpanion reader associated therewith may be
employed. In this form of the invention the input
tape is placed in the said extra reader and the
items distributed to the ten recorders. On each
different sorting step the companion ten readers
are sequentially enabled and then, as a final step,
the ten records finally produced are completed on
the additional and heretofore unused recorder.

A feature of the invention is the method of
automatically feeding back the output of one
step of a sorting process to perform the next step
in the process. In accordance with this feature,
and as hereinabove set forth, the ouftput of the
No. 0 to No. 9 recorders, inclusive, is sequentially
read into the distributing circuit and rerecorded
in the various recorders in accordance with an
identification in each item.

Another feature of the invention is the use of
a tape identity index marking or record made in
all of the records automatically recorded by each
recorder at the beginning and end of each section
of tape which the recorder produces. This com-
prises a control means whereby when, for in-
stance, the No. 3 perforator has been enabled in
the second sorting operation, its companion read-
er will read off the record which it made during
the first sorting operation but will not read oiff
the fragmentary record made by the Nos. 0, 1
and 2 perforators on the second sorting oper-
ation.

Another feature of the invention is the use of
these tape identification codes for controlling the
routine circuit in its operations, and particularly
in controlling the recording of the digital place in
the identification of each record for use as the
"sorting control.

Another feature of the invention is the auto-
matic gathering of sorted information by an
"extra run through the sorting device. After the
various records have been sorted in accordance
with all the digits in their identification num-
-pers, then the record is divided into ten records
on the tapes produced by the 0 to 9 recorders.
As the last step, the No. 1 to No. 9 recorders are
again enabled in sequence and the record from
each in turn is read into the No. 0 recorder so
“that finally a tape is produced on the 0 recorder
containing all of the information on the original
incoming tape but in a completely sorted form.

Another feature of the invention is a means
for automatically cutting the tape between the
perforator No. 0 and its companion reader just
prior to the start of the last sort. Therefore, a
tape issuing from this No. 0 recorder will contain
the record transmitted to it on the last sorting
operation plus the nine other sections transmitted
to it in turn from the No. 1 to No. 8 readers, in-
clusive,

In the specific embodiment of the invention
disclosed herein, the record body consists of a
paper tape wherein the record may be made by
transverse lines of perforations. However, it is
applicant’s intention to so disclose his invention
only by way of example, since the principles ex-
plained may be applied to other media such as
magnetic tape, photographic tape and other con-
ventional means for recording, storing and read-
ing out information.

Other features will appear hereinafter.
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The drawings consist of fifty-eight sheets hav-
ing sixty-three figures as follows:

Fig. 1 is a diagram having the characteristics
of a flow chart to indicate how the input tape
for the device of the present invention is pre-
pared;

¥igs. 2 to 7, inclusive, are diagrams also bearing
the characteristics of flow charts in which:

Fig. 2 shows the condition of the tapes at the
beginning of the complete operation;

Pig. 3 shows the condition of the tapes at the
end of the units sort and at the start of the
tens sort;

Fig. 4 shows the condition of the tapes at the
end of the tens sort and at the beginning of the
hundreds sort;

Fig. 5 shows the conditions of the tapes at the
end of the hundreds sort and at the beginning
of the thousands sort; .

Fig. 6 shows the condition of the tapes at the
end of the thousands sort and at the beginning
of the final or consolidation sort;

Fig. 7 shows the condition of the tapes at the
end of the consolidation sort;

Fig. 8 is a block diagram showing how Figs.
9 and 10 may be placed to provide a schematic
circuit diagram showing the basic circuit ar-
rangement whereby several digital sorts are pro-
gressively initiated;

Fig. 9 shows the essentials of the entry spread
progress circuit, the perforator register circuit,
the perforate sort connector, the sort class con-
nector and the perforator connector;

Fig. 10 shows an indication of ‘the ten pairs
of perforators and readers, the essentials of the
tape selection connector, the essentials of the
reader connector ' and tape feed motor control,
the essentials of the reader connector and an in-
dication of the reading relay;

Fig. 11 is a broken diagram showing the man-
ner in which Figs. 12 to 63, inclusive, may be
arranged to provide a complete circuit arrange-
ment in which Figs. 12 and 13 show an indica-
tion of the reader 0 and the tape feed motor
control and reader connector therefor;

Fig. 14 shows an indication of the reader |
and its associated tape feed motor control and
reader connector and an indication of the read-
ers and associated apparatus of readers 2 to 8,
inclusive; .

Figs. 14 and 15 together show a rectangle to
indicate reader § and in some detail the tape feed
motor control and reader connector therefor;

Fig. 16 shows certain indicator lamps, particu-
larly those for reading the value of the digit 7
any particular time such digit is expressed either
by a reader or by a perforator, together with
the appropriate connector relays therefor;

Fig. 17 shows the alarm circuit and the alarm
timing circuit used in conjunction therewith;

Fig. 18 shows the tape identity perforate prog-
ress circuit; '

Fig. 19 shows certain common circuits asso-
ciated with the tape identity perforate progress
circuit and the relays of the motor control circuit;

Fig. 20 shows the off-normal and start cir-
cuits;

Fig. 21 shows the reader step relays and the
reader step check circuit;

Fig. 22 shows the tape section register;

Fig. 23 shows the splice pattern timing cireuit
and the perforate mutilated line control circuit;

Figs. 24 and 25 shows the reader connector
circuits, Fig. 24 showing. the connector for ex-
tending. the ‘actual .reading contacts and Fig. 25
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5
showing the.connector- for extending the circuits
of the reader control contacts;

Fig. 26 shows: the cross-connecting arrange-
ment for machine number identification;

Figs. 26:and 27-both show wiring between the
tape feed motor control and reader connector
circuits for readers | to. 9, inclusive; and the
reader connector relays;

Fig. 28 shows.a number of the signal lamps for
miscellaneous checking purposes;

Figs. 29 and: 30: show the: tape index. register,
Fig. 29: showing the relays. used in. connection
with type 12 and type (1 tapes and Fig. 30 show-
ing the relays used in connection. with type fiit,
type 13 and type 18 tapes;

Fig. 31 shows the tape identity- perforate con-
trol circuit;

Fig. 32 shows the skip. splice control circuit;

Fig. 33 shows the reader line count circuit;

Fig. 34 shows the tape identity. sort connector;

Fig. 35 shows the tape section. connector and
the tape section register;:

Fig. 35 shows the reading: relays.for the A and
B digits;

Fig. 37 shows the reading relays for the C and
D digits;

Fig. 38 shows the reading relays for the E and
P digits; :

Fig. 39 shows the:reading relay translator;

Fig. 40 shows a number of the keys used for
control purposes and for seeking the -cause of an
glarm;

Pigs. 41 and 42:show:the tape identity reading
progress circuit, Fig. 41 showing the line {-and
line 2.relays and Fig. 42 showing the:line §, line
§, line. 8 and line 9 relays;

Fig, 43 shows the: tape. index connector;

Tig. 44 shows certain of the control relays;

Fig. 45 shows the sort: class connector;

g, 46 shows the tape end perforate control;

Fig. 47 shows the window splice perforate con-
trol; .

Fig. 48 shows: the perforate sort-connector;

Fig. 49-shows.the. perforate magnet check re-
lays-for-the A and B-digits and the perforator
connector armatures and.contacts for-these two
digits;

Pigs. 50, 51, 52; 56 and 57 show  the set-up
switches, Figs. 50 and 56 showing the tape type
switeh, the sort switch, the round: switch, the
month tens switch and the month units.switch,
Figs. 51 and 57 showing the. central office switch,
the. thousands first switch, the. thousands. last
switch, the first recorder tens switch and the first
wrecorder units switch-and Fig. 52 showing the
1ast recorder tens switch, the.last recorder units
switch, the marker. group -tens.switch and the
raarker group units switch;

Fig. 53 shows.the window, splice perforate con-

trol circuit;
Fig. 54 shows the perforator register circuit;
Fig. 55 shows fhe.perforate magnet check cir-
cuit for the C and D digits and the armatures
and -contacts of the perferator connector relays
for these same two. digits;
Fig. 58 shows the entry:spread control circuit;.
Figs. 59 and 60 show.the entry:spread progress
circuit, Fig. 59 showing: the-relays operating in

conjunction with: perforators. 0-to- 4, inclusive;

and. Fig. 60 showing the relays-used in conjunc-
tion .with perforaters § to:8, inclusive;.

Fig. 61-shows the perforate:magnet-check .cir-
cuit for the E-and F digits-and the relay wind-
ings.of the.perforator connectors as.well as their
armatures.and: contacts for the.E and:F.digits;
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Pig. 62. shows the perforator advance check
circuit, the perforator hold check circuit and
has an indication of the. perforators; and

Fig. 63 shows the tape cutter circuit.

In the following description the various relays
are designated by both letters and numerals,
which. letters have come to have certain signif-
icance to persons familiar with the technical de-
tails. of the disclosed arrangements. By way of
example, the.reading relays are.known as the A§,
Al and A2 relays for the first group thereof used
to register the A digit of the six-digit line used
in: the automatic accounting system tapes. In
the present case there are three relays in the

. first, or A set and five relays, such as the B0, Bl,

B2, B4 and BT relays, in each of the remaining five
sets.. In a great many cases a relay will have
only such an alphabetic or letter designation;
but, in other cases it will have in addition a
numerical designation which always. consists of
the figure number plus two other digits, whereby
the. location of a piece of apparatus can he
found at once by turning to the corresponding
fisure number. Where conductors are designated

5 by numerals, in addition to the usual alphabetic

designation thereof, the number used will be a
combination including the figure number where-
in the conductor. is first picked up in the tracing
of a circuit and this number will be retained
even though the conductor may extend through
another large number of figures. Another con-
vention used herein for the sake of clarity is a
numbering scheme for the cables or bundles of
conductors which must be carried over long
distances. This is the use of a hyphenated num-
ber such as 12-24 indicating that this cable or
bundle of conductors extends between Fig. 12
and Fig. 24,

By way of exaraple, the circuit. by which the
Af reading relay 3889 is operated may be traced
from the Af: contact 1200 of the No. @ reader,
over conductor A8, through an armature and
front contact of the RS relay 1281, over conductor
AB through a bundle of conductors 12-24 leading
from this PFig, 12 to Fig. 24, thence through a
contact of the RCA relay 2489, conductor AJ,
again . through: a bundle of conductors 26-24
to Fig. 20, and in Fig, 20-through the armature {
and fron{ contact of the ST3 relay 20863, conduc-
tor AD, thence through the bundle of conduc-
tors. 28-38 to Fig. 36, where-in Fig. 36 the con-
ductor extends directly to the winding of the A8
reading relay 3600.

For. obvious. purposes; in. certain cases, con-
ductors will bear the same alphabetic designa-
tion as other apparatus. This is not to be taken
as a. duplication of the designation but will be
readily understood .as-indicating a circuit con-
dition wherein such a conductor bears an inti-
mate relation to the other piece of apparatus.

Similar logical means for designating various
elements . of  the. circuifs will be found in the
drawings and are used as an aid to the clear
understanding of the present invention.

The operative apparatus. of the disclosed em-
bodiment includes relays; tape readers, tape re-
perforators, otherwise designatable as recorders,
and auxiliary: equipment for supplying tape and
for -storing -the used or. reproduced tapes.

A suitable-tape reader is disclosed .in the ap-
plication of W. W. Carpenter, Serial No. 666,280,
filed May-1, 1946, and allowed August 17, 1953;
obviously -other devices. of similar function may
be-employed..

The tape perforators.-may: consist of . devices
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such as disclosed in the Patent 2,583,086 to W. W.
Carpenter of January 22, 1952.

The present disclosure is related to the dis-
closures of a group of patents and applications
generally relating to equipment which may con-
stitute an accounting office. The object of an
accounting office from the over-all viewpoint is
to process a tape of the kind produced in a cen-
tral office having recorded thereon data relative
to telephone calls specifically originating in or,
more generally, set up through or by means of
said central office and to process said tape with
the ultimate result of producing through succes-
sive steps typed records giving the details of toll
calls made by each subscriber during a given
period of time, typed message unit records giv-
ing the number of units to be charged to each
subscriber for a given period of time in cases
where such subscribers are billed on a total mes-
sage unit basis, and typed records of so-called
straddle calls, i. e., those in which, for one rea-
son or another, the answer time entry, the dis-
connect time entry and the initial entry relat-
ing to a call are present on more than one tape.
Within the scope of the accounting system cer-
tain other information may be derived and pro-
duced as a typed record, for example, line ob-
serving information, verification of numbers of
newly connected subscribers, ete.

A tape suitable for initial use in an account-
ing office of the class referred to :mnay be one pro-
duced in accordance with the dizclosure of Pat-
ent 2,599,358 to Cahill-Carpenter-Dimond of
June 3, 1952, or the application of Carpenter-
Collis, Serial No. 759,402, fileq July 7, 1947, or
the equivalent thereof.

Such a tape may contain entries resulting from
the use of many transmission circuits (which
may be known as district junctors or trunks or
by other designations) of the central office. Such
tapes contain the initial entries, including among
other information, the calling subscriber line
number, and contain answer entries, disconnect
entries, and day and hour entries. Because a
single recorder may be used in common to and
ordinarily is used in cemmon to a number of
transmission circuits, the initial, the answer, and
the disconnect entries of a particular call are in-
terspersed on the tape at random among entries
relating to other calls.
which are never answered may also be recorded.
However, each such entry is identified by the
transmission circuit used for the purpose of this
call and the number of this circuit forms a part
of the entry record.

The principal stages of processing are the as-
sembling, the computing, the sorting, the sum-
marizing and the printing stages.

The first step in the accounting center is to
assemble all of the recorded data on each call,
so that subsequent processing can deal with com-
plete information per call. This is accomplished
by a machine known as an assembler which per-
forates assembled messages on its output tapes.
Such a machine is disclosed in Patent 2,558,476
to Carpenter and Gooderham of June 26, 1951.
Assembling is the process whereby the fragments
of information belonging to a particular call are
identifled by a two-digit call identity index num-~
ber (which is generally the trunk or junctor
number used as the transmission path) and by
their time sequence on the central office tape and
such fragments are sorted onto output tapes in
accordance with these indices without disturbing
the time sequence of the various calls,
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After the calls have been assembled, the out-
put tapes of the assembler may be fed into a
computer for performing the next or computing
step of the process. The computer computes and
prepares output tapes providing data on each call
as to the chargeable time for toll calls and the
chargeable message units for bulk-billed calls.
Uncompleted calls are discarded. = Portions of
calls which straddle accounting periods are pre-
served on siraddle tapes. Other miscellaneous
tape outputs are made for calls whose segrega-
tion is desired for various reasons. A suitable
computer is disclosed in Patent 2,630,269 to A. E.
Joel, Jr., of March 3, 1953.

Since the objective of the accounting center
processing is to determine the total charges ap-
plicable to each telephone customer, the com-
puted messages are next arranged in a sorting
step by a sorter according to the telephone num-
bers of the calling subscribers. The output tapes
of such a machine contain all of the messages
originated by a particular subscriber adjacent to
each other and all such subscriber groupings are
arranged in ascending order of calling sub-
seribers’ telephone numbers. Patent 2,590,625 to
A, E, Joel, Jr., of March 25, 1952, discloses a
sorter whereby such sorting may be accomplished
in a number of discrete steps, each step compris-
ing a separate sort by a different telephone num-
ber digit.

After all of the bulk-billable messages for sub-
scribers have been brought together by means of
the assembling, computing, and sorting steps,
these may now be summarized by a summarizer
which produces an output tape containing the
total number of message units chargeable to each
subscriber., A suitable summarizer is disclosed
in Patent 2,572,132 to Giroud-Irwin-Kille-Retal-
lack-Riggs-Strickler of October 23, 1951.

The last process step is the printing process
which translates the sorted and/or summarized
tapes into information understandable in terms
of the actual billing of a customer. The printer
accordingly may accept these sorted and/or sum-
marized tapes and produce from them typewrit-
ten lists of message units and typewritten toll
slips which may then be used to bill the cus-
tomer. Such a printer arrangement is disclosed
in Patent 2,510,061 to Branson-Locke-Marshall
of June 6, 1950.

The present invention is related to the above
outlined accounting system in that it relates to
the sorting process and is shown by example
herein as embodied in a sorter of an improved
nature. The sorter of the present invention
automatically sorts computer output tapes by
calling-subscriber directory numbers in one con-
tinuous and automatic step by virtue of the var-
ious novel features of the invention described
and claimed herein.

GENERAL APPEARANCE

The general appearance of one embodiment
0f the invention is similar to that of certain
other of the Joel applications above listed.
There are a number of tall glass front cabinets
in which relays and other smal] apparatus are
mounted. The key and lamp panels occupy one
section of this cabinet and are placed at con-
venient eye level for an operator standing before
such cabinet. Then, there are ten cabinets each
containing a perforator and an associated reader
mounted at a convenient level for observation by
an attendant. Each of these 1s covered with a




2,874,312

9 .
transpaient plastic cover wherehy the operation
through the closed cabinet may be observed.
Below the readers and perforators will be found
tape storage and waste kins.

THE INPUT TAPE

Fig, 1 diagram having the characteristics
of a flow ehart and designed to show how a tape
which is to bhecome the input tape of the device
of the present invention is produced. Assuming
that the movement of the tapes in this figure is
downwardly, then the tape | is shown as entering
the reader 2 of the assembler 3. On a second
sort - operation the code 2831901, in the tape 1
entering the reader 2, is the first valid code fol-
lowing the usual splice paftern codes, the last
two digits 01 being the tape index and denoting
that this input tape is one which has been pro-
duced by the assembler on a first sort operation
and, therefore, is the cnly kind of tape which
will he accepted by the assembler on g second
sort. operation. In the operation the perforator
4 of the assembler § will produce an 02 type tape
8 which will he accepted only by the computer 5.
The tape 8 extending from the perforator 4 of
the assembler 3 to the reader § of the computer
§ is shown with the code 289102 entering the
reader & and the code 2880XX leaving the per-
forator 8. The code 289102 is the first valid code
of the input tape which will be read by the reader
8 and the code 2860XX is the last valid code is-
sued by the perforator 4 of the assembler 3. The
tape 8§ is shown as breken between these codes to
indicate the presence of a large number of tape
identity codes and codes for specific items of in-
{ormation.

The tape % issuing from the perforator 7 of the
computer § is shown broken in a number of
places, at two of which places are arrows point-
ing toward the right indicating that within these
limits ths complete tape which will be used as
the incoming tape for the device of the present
invention is included. This tape will have a
leading end shown at the bottom containing a
number of the 081010 splice pattern codes. The
firgt valid code thereafter will he the code 289111
whieh is the first line of the tape identity infor-
mation and which contains the tape index 1f,
being the output tape from the computer which
was fed with an 02 type input tape. Again the
1ast valid code in this tape will be the skip splice
pattern code 2880XX followed by a number of
the splice pattern codes 081010,

It may be noted here that in the apparatus
of the prezent invention there will be a tape ex-
tending from each of the perforators to its com-
panion reader. Such a tape extending from the
4 perforator to the @ reader will ke cut some-
where within its splice code pattern and the tape
indicated in Fig. 1 will be spliced thereinto as
indicated by the arrows from Fig. 1.

In Figs. 2 to 7, inclusive, three corapanion sets
of perforators and readers are shown numbered
t and 8, with the other seven indicated. A
taps issuing from a perforator enters its com-
panion reader and this tape, after having been
read, is fed into s waste bin. In Fig. 2 the de-
wice is shown in the condition made ready for its
operation, A sufficient length of splice pattern
code has besn prepared by each perforator to
extend to its companion reader to allow for the
full automatic operation thereafter. The com-
puber output tape has been inserted in the tape
extending from the perforator 8 to the reader €.
The first valid code which the reader 0 will en-
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counter is the code 289111, indieating by the tape
index (1 that this is a tape sorted in accordance
with the office designation of the calling line
number by the computer and that this tape will
be accepted by the sorter only for the purpose of
performing a sorting operation in accordance
with the units digit of the calling line number.
The device is, therefore, ready for operation
which will then consist of operating the reader 0
so that all the items of information found in this
tape will be directed by the reader connector
progress circuit {8 through the reading relays 1t
and through the perforator connector distributor
gircuit 12 into the various perforators reached
thereby, each perforator being reached in ac-
cordance with the units digit of the calling line
number found in the separate items of informa-
tion. By way of example, if a line is found hav-
ing within its calling line number the units digit
0, then the perforator connector distributor cir-
cuit 12 will route this ifem into the perforator &
and it will be then recorded in the 6 tape. If
such an item is found having the units digit 9,
then the perforator connector distributor circuit
12 will route this item into the perforator 9 so
that it will be recorded in that tape.

Fig. 3 shows the end of this operation and the
condition in which it is found ready to start the
next operation. The code shown entering each
of the readers, and on which each reader has
halted, will be 2891183, the first valid code of such
a tape and which is the first line of tape identity
bearing the tape type index 13. This is a tape
which has been sorted in accordance with the
units digit and will be accepted by the sorter only
on o tens digit sort. It will be noted that the
codes in each of these tapes are indicated by a
series of X’s with the last digit thereof the only
one shown. Each of the units digits in the tape
hetween the ® perforator and the ¢ reader has 0
for its last digit. Likewise, every item in the
tape between the perforator 9 and the reader 8
has 9 in its last digit. In each case the last valid
code formed by the perforator is indicated as
just having issued from such perforator. In each
case this is the skip splice code 2860XX. Actually
a length of splice pattern codes has also been
perforated bub the skip splice code is shown as
the virtual end of the tape produced on this sort.
Below each reader the tape issuing therefrom is
shown as being fed into the waste bin (3.

In Fig. 4 the device is shown in the condition
reached at the end of the tens sort and ready for
the beginning of the hundreds sort. Each of
the tapes entering its reader is shown with the
first valid code 289114 on which the tape is halted
in the tens sort and in which the tape type in-
dex 14 indicates a tape which has been sorted
in accordance with the tens digit and which is
now ready to be sorted in accordance with the
hundreds digit. The items of information are
now indicated as covering the complete sort by
two digits; that is, the items between the per-
forator 8 and the reader 0 each have the tens
digit 0 and the units digits running completely
through the scale from 0 to 9, inclusive. Like-
wise, the items of information between the per-
forator 9 and the reader 9 will invariably have
9 for the tens digit and run through the scale
from 0 to 9 in the units digits. The last valid
code issuing from each of the perforators again
is the 2860XX code. Likewise, the tapes issuing
from the readers are shown entering the waste
bin 13. .

Fig. 5 shows the condition of the. device at the
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end of the hundreds sort and at the beginning
of the thousands sort. The tapes issuing from
each of the perforators have been shown slightly
further advanced than in the other cases he-
cause at this point the tape issuing from the per-
forator 0 must be automatically cut. Therefore,
all the tapes are shown with splice pattern codes
recorded therein so that at the heginning of the
thousands sort an automatic operation will cause
the tape between the perforator 0 and the reader
0 to be cut just after it has left the perforator
0. This leaves a tape in each reader having the
items of information sorted in accordance with
the hundreds digit. The tape in the 0 devices
will have 0 for its hundreds digit and numbers
running from 00 to 99, inclusive, in its tens and
units digits. Likewise, the tape between the per-
forator 9 and the reader 9 will have 9 in its hun-
dreds digit and numbers running from 00 to 99
in each of its tens and units digits. During the
thousands sort the reader 9 will read its items
through the reader connector progress circuit 10
into the reading relays i{ and the items will then
be routed by the perforator connector distribu-
tor circuit 12 into the various perforators in ac-
cordance with the thousands digit of the calling
line numbers. * At the end of this operation the
condition depicted in Fig. 6 will obtain. 'The
tape running through the reader 0 will have
taken off every item of information found therein
and will have reached the skip splice code
2860XX depositing the tape in the waste bin 13.
The tape issuing from the perforator 0 will have
become a clean cut tape starting with a number
of splice code patterns followed by the tape iden-
tity codes, the first of which is shown as 289116,
The tape type index 16 shown in this code indi-
cates a tape which has been sorted by the thou-
sands digit and which is, therefore, the final tape
to be issued by the sorter. In the 0 tape the call-
ing line numbers are numbers running from 0000
to 0999, inclusive. In the same manner the num-
bers listed in the No. 8 tape run from 9000 to
0999. 1In the operation following this condition
only the tapes from the ( to 9 readers will be fed
through the reader connector progress circuit
{6 and each of these will invariably go into the
pverforator 8. Therefore, when the last items on
the No. 8 tape have been read by the No. 9
reader through the reader connector progress
circuit and the reading relays onto the 0 per-
forator, the tape issued from the 0 perforator
will contain all the information originally con-
tained in the tape 9 of Fig. 1, but with the items
rearranged in accordance with the calling line
numbers. This 0 tape having been cut as indi-
cated in Fig. 5 and, therefore, not feeding through
the reader 0 will be the final output of the de-
vice. Each tape ends with the skip splice code
2860XX and, in each instance in this assembly
sort, when the reader reaches this code the read-
ing is stopped and the device is left in the con-
dition shown, that is, the reader will be stand-
ing on the skip splice code and a length of tape
with splice code will be extending from the per-
forator to the reader.

The device as a whole operates in the manner
shown schematically in Figs. 8 and 10. There is
a switch 908, shown in the sort class connector,
which switch is automatically advanced over its
serially numbered contacts for the various sort-
ing steps.. By means of the entry spread prog-
ress circuit 901, each of the perforator connector
relays shown in the rectangle 962 will be auto-
matically and sequentially operated so that the

10

20

3

o
&4

T

45

G0

(113

70

76

various perforators {00, i00{ to 1009 will cause
the splice code pattern 081010 to be perforated
in the tapes issuing therefrom. After this tape
end preparation, the device is set into operation
and the sort class connector switch 900 moves
to its first position whereby the UA relay 903 is
operated. This relay causes the operation of the
units sort relay 904 so that the various FD con-
ductors (FD0 to FDS9, inclusive), will be con-
nected through the armatures of this relay and
through the armatures of the sort connector SC
relay 905 to the various perforator connector re-
lays such as 906, 907 and 908. If, during the op-
eration, the reader 0 is connected by the RO

5 reader connector relay 1002 through the reader

connector 1003 to the reading relays shown in
the rectangle 1004, then the particular FD con-
ductor which is affected by the value of the units
digit of the calling line number being read will
cause a particular one of the perforator connec-
tor relays 906, 907 or 908 to be operated so that
the items are properly distributed in accordarce
with their units digits. The actual item of in-
formation will be transmitted from the read-

¥ ing relays through the contacts of the operated

perforator connector relay.

A circuit known as the tape selection connector
1005 has a pair of switches 1006 and 1607 which
advance step by step to sequentially render the
various readers effective. Thus, on the first step
of these two switches the switch 1001, deriving
ground from the back contact of the AS relay
909, will become effective to cause the operation
of the S0 relay 1008. The function of the S9 re-
lay 1008 is not shown here but it is added as part
of the series of relays S0 to S9, inclusive. Dur-
ing the time that the tape selection switch 1007
remains on its 0 terminal to operate the S0 relay
1008, the RO relay 1002 is operated so that the
0 reader is effective. At the end of the tape be-
ing read by the 0 reader the 2860XX code, fol-
lowed by splice pattern and then the first line
289113 of the next section, will be found and this,
being read by the reading relays 1004, will cause
the operation of the 286 relay 1011, which in turn
will operate the rotary magnet i010.

On this units sort during the operation of
the UA relay 903 and the US relay 904, the
complete tape inserted between the 8 reader and

) the 0 perforator is read and during this time

the 0 section of the units sort is produced by the
0 perforator 1000. Therefore, the 0 reader (05
will first encounter the valid line code 2860XX
of the tape which was used as the input tape,
will then pass over a number of splice codes and
will finally reach the first line 289113 of the new
section which the 0 perforator (000 has prepared.
With the circuit in the condition it is at the
present time, that is, while the switch 900 is
on its first contact the device is set to receive
only tapes having the tape type index 289112
and, therefore, when the code 289113 is en-
countered it will not be accepted by the reader
0. However, the value 3 in the ¥ digit thereof
will ground the FD3 lead and this will be ex-
tended through the armature 2 and front con-
tact of the UA relay 903 to cause the operation
of the 286 relay (0ii. The 285 relay {0l
thereupon becomes operated to extend a connec-
tion to the armature 3 and front contact of the
UA relay 903 to operate the rotary magnet 999,
thereby to advance the sort switch arm $08.
This connection is also extended over armature
4 and front contact of the UA relay 903 to
operate the release magnet 1014, thus returning




3,874,313

13
the switch arms 1006 and 1007 to riormal ‘so
that upon the next -operation they will again
start from their first position.

In the second position: of the arm 906 the TA
relay 3i0 is operated and this in ‘turn operates
the tens sort TS relay 9i{. In this case the ED
conductors, which are déffected by the E reading
relays and which represent, the tens digit of the
calling line number, will contro! the selection of
the proper perforator connector relay such as
the relays 986, 907 and '808. This sort will be
regular in all manner. The 288 relay will oper-
ate at the end of the reading of the & tape.
When, in this instance, the first line of the tape
identity 289114 of the tape produced in the 0
perforator on the tens sore is reached, the 0
reader again. will not gecept this code but the
FD4 lead will be grounded. The grounded
FD4 lead, through the armature 2 and front
contact of the TA relay (now. operated since
the switch 980 is on its second contact), will be
extended to the 286 relay (01 so that the rotary
magnet 101§ will be operated. This advances
the switch arms {006 and 10807 fo their second
positions, whereby the switch avm: 10087 will
cause the operation of the Si relay {012, The
R relay 1013 is now operated and the RO relay
{002 is released, so that the tape in the No. |
réader will then be read. The switches (806 and
{60T advance step by steb each time a 289114
code is encountered until finally the 89 relay is
operated. At the end of the tape read by the
No. 8§ reader, the operation of the 288 relay will
close a circuit through armature | and front

contact of the S8 relay to operate the rotary 2

magnet 989 of the sort class connector to ad-
vance the switch therein to its next or hundreds
sort position. At the same time this ground
will also be extended through armature 3 and
front contact of the S8 relay (816 fo operate the
release magnet {014, thereby releasing the tape
section selector to normal where it will start out
on g new series: of steps starting with the No. 8
terminal associated with the arm #307. In the
third position of the sort class connector switch
950, the HATHA relay 912 will be operated. This
will close & circuit from ground, the armature
and back contact of the STHA relay 9!3, thence
through armature 1 and contact of the HATHA
rvelay 512, to operate the hundreds sort HS relay

9i4. The hundreds sort is made in a normal

manner and finally the switeh 860 is advanced
to its fourth position where the STHA relay 9442
is operated to cause the -operation of the thou-
sands sort relay 915. It may be noted that when

the HATHA relay 912 is operated the FDb con- &

ductor will be vrendered effective through the
back contact and armature 2 of the STHA relay
243 and the armature 2 of the HATHA relay
312, In the next position of the switch 908,
when the STHA relay 243 is operated, & ground
will be extended from armature 3 thereof to the
winding of the HATHA relay 8i2, so that for
the thousands sort both of these relays are oper-
ated. In this instance, the FD§ conductor is
effective through the front contacts and arma-
tures 2 of the STHA relay 943 and the HATHA
relay 842, During the operation of these two
relays 212 and 913 the THS relay 915 is operated
and the HS relay 914 is released.

At the end of the thousands seort, the sort
class connector switch 960 is advanced to its
fifth position where the assembly sort AS relay
809 is operated. This relay -causes the tape
selection connector switch arm 10086 to be effec-
tive rather than the tape selection switch arm
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{007. Consequently, the 8I relay and the RIi
connector relay are the first t{o be operated.
This is because on the assembly sort the tape
issuing from the No. & perforator already has
the 0 section of the final tape recorded on it and
it is only necessary to record on this same tape
the sections represented by the tape issuing
i to No. & periorators, inclusive.
Therefore, with the switch arm §9%6, instead of
the switch arm {007, in effective conirol, this
last or assembly sort starting from the condi-
tion depicted in Fig. 6 will be carried out.

During this assembly sort when the No. |
reader encounters the skip splice code, then in
this case a circuit is established through the A,
B and C digit reading relays to cause the opera-
tion of the 288 relay 1811 and the No. i reader
is left standing on this 2860XX code. The oper-
ation of the 286 relay (241 advances the switch
arms (986 and {068% and the next reader is
brought into play. As each reader in turn en-
counters the skip splice code 2860XX it comes
to 2 halt in this position, causes the operation
of the 288 relay 1211 and advances the circuit so
that the records in tapes 1| to 8, inclusive, are
copied each in turn by the 8 perforator.

Thus a single tape, having but a single sec-
tion issued by the computer. is placed in the de-
vice of the present invention and s multisection
tape bearing the same items of information but
sorted in accordance with four digits is issued
by the No. § perforator. Other tapes are made,
used and automatically discarded in the process
but require no other handling than that afforded
by the devices employed.

DETAILED DESCRIPTION OF CIRCUITS

Since the circuits of this device are long and
complicated, the method used for describing
them in detail is to list the various funections of
the device and (o describe the particular cir-
cuits used in each instance. In order {0 make
a logical arrangement of thiz matter the circuit
description will be put into the form of s manual
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-Alarm.

22.1 Operation of alarm relays
22.2 Functions of alarm relays
22,3  Alarm cut-off

22.4 Releasing after alarm

22,

22,5 AL relay fuse blows
23. Master release
24, Tape section reset and release

25. Reader step check
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25.4 Reader step failure
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Emergency reset
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31.1 Lamps under control of reader lamps key
31.2 Lamps under control of maintenance key
31.3 Lamps not under key control

Relay index
1. Purpose of circuit

1.1 This circuit is for use in the sorting opera-
tions of the AMA system in the accounting center.

1.2 The circuit is used to process message unit,
toll, message unit detail and observing tapes from
the computer and to sort the calls into numerical
order by the directory numbers of the calling sub-
scribers. Message unit summary tapes from the
summarizer may be introduced into the sorting
of message unit tapes from the computer to in-
clude all message unit calls from the beginning
of the billing month in the output.

3. Circuit functions
3.1 Tape processing

3.101 ' To sort message unit tapes for one round
from the computer; which may have sorted them
by office, thousands or units, to produce a tape
containing message unit ealls for the round, in
numerical order of the directory numbers of the
calling subscribers.

3.102 To sort message unit tapes, as described
in 3.101, combining them with the summary tape
for the previous round from the summarizer, to .
produce a record of calls in numerical order of the
directory numbers of the calling subscribers, the
list for each subscriber to contain the total mes-
sage units for the previous round in the billing
month, plus the individual calls for the round
being processed.

3.103 To sort toll, message unit detail and ob-
serving tapes from the computer to produce for
each type of tape a record of calls in numerical
order of the directory numbers of the calling
subscribers.

3.104 To read one-line entries on the message

‘unit tape, representing calls of from 1 to 9 local

message units and to reperforate each entry un-
changed on one of ten output tapes, sorting by
the TH, H, T or U digit of the directory number,
as required.

3.105 To read and reperforate two-line en-
tries on the message unit tape, representing from
10 to 99 local message units or from 1 to 99
extended area message units, in the same manner
as in 3.104,

3.106 To read two-line entries on the message
unit tape, representing summaries of local ares
message unit calls and to reperforate each entry
unchanged on one of ten output tapes, sorting by
the TH, H or T digit of the directory number, as
required.

3.107 To read two-line entries on the sum-
mary tape, representing summaries -of local area
message unit calls and to reperforate each entry
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unchanged on one of ten output tapes, sorting
by the T or U digit of the directory number, as
required.

3.108 To read and reperforate three-line en-
tries on the message unit tape, representing com-
bined summaries of local area and extended area
message unit calls in the same manner as in
3.106. This is an optional feature.

3.109 To read and reperforate three-line en-
tries on the summary tape, representing com-
bined summaries of local area and extended area
message unit calls in the same manner as in 3.107.
This is an optional feature.

3.110 To read five-line entries on the toll,
message unit detail and observing tapes and to
reperforate each entry unchanged.on -one of ten
output tapes, sorting by the calling office digit or
the TH, H, T or U digit of the dn‘ectory number,
as required.

3.111 To read and reperforate five-line entries
on the observing tape, representing unanswered
observing calls, in the same manner as in‘3.110.

3.2 Call entry sorting

3.201 To select one of the ten perforators,
depending upon information in the setup switches
and in the first line of the entry.

3.202 'To perforate the supplementary lines of
each entry on the same output tape as the initial
line.

3.203 To determine the number of lines in the
entry from the first line.

"3.204 To count the lines in an empty and
block if too few or too many are received.

3.205 -To block if the A digit onthe input tape
is anything other than 0, 1, 2 or all three.

3.206 To block if the B, C, D, E or F digit-on
the input tape has more or less than two holes
perforated.

3.207 'To block if the A digit perforating mag-
nets are operated in any combination other than
0, 1,2 or all three.

3.208 To block if the B, C, D, E or F-digit per~
forating magnets are operated in any other com-
bination than two per digit.

3.209 To block if the perforator advance mag-
net is not energized when required.

3.210 To hold the perforator advance magnet

from releasing if the perforator magnets are

operated in an improper combination.

3.211 To-check the path for holdihg the mag-
net, as described in 3.210, at the start and end
of each run.

3.212 To block if the reader fails to step when
it is required to.

3.213 To block if the reader steps falsely.

3.214 To prevent processing call entries unless
splice pattern was applied to the output tapes and
tape identity was checked and perforated ini-
tially.

3.215 To prevent processing call entries after
receipt of tape identity at the trailing end of an
input tape section until tape identity at the lead-
ing end of the next input tape section has been
checked.

3.216 To check that each entry is perforated
on only one perforator.

3.217 To check that only one perforator ad-
vances at a time.

3.3 Splice skipping

3.301 'To skip splice at the start of the first
input tape when the Machine Start key is oper-

ated if splice pattern has been applied to the ;
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output tapes and the A digit being read is O.

3.302 To skip splice at the start of subse-
quent input tapes (where input tapes are not
spliced together) when the Machine Start key
is operated to provided the A digit being read
is 0.

3.303 ‘To skip splice at the end of input tapes
provided a skip splice eniry has been received.

3.304 To skip splice at the start of input tapes
(where input tapes are spliced together) pro-
vided a skip splice entry has been received at the
end of the preceding tape.

3.305 To skip window splice following receipt
of .a skip window entry.

3.306 To pass by a skip splice entry and pre-
pare to skip splice.

3.307 To pass by a skip window entry not
preceded by splice pattern -and prepare to skip
splice.

3.308 To stop skipping whenever an A digit
other than 0, a B digit other than 8, an B digit
other than 1 or an F digit other than 0 is re-
ceived.

3.309 To pass by a skip window entry fol-
lowing a window splice and resume regular oper-
ation.

3.316 To block if splice pattern is not fol-
lowed by tape identity or a skip window entry.

3.4 Tape identity checking

3.41 To read tape identity entries at each
end of each input tape and check them against
the setup switches, as follows:

3.4101 Tape index

Switches

Input Tape Index

Tape Type Sort

Thous. First,
Units.

MU & Summ._.
Mess, Unit..___.
MU & Summ.___ 0.
Mess. Umt; ...... Hunds.

_____ do..__. -| Thous, Last.
Summmy .....
MU & Summ.._.

Thous, Last.
.| Cent. Office,
f(I‘Jhous. First.

_{ Thous. Last.

Nore
1Tape index 17 must follow a tape index 11 or 12.
ZTgape index 18 must follow a tape index 13,

3.4102 Marker group

To check the marker group entry of all input
tapes against the Marker Group switches.

3.4103 First Recorder

To check the First Recorder switches off-nor-
mal on office and first thousands sorts, and off
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on -units, tens, hundreds and second thousands
sorts.

3.410¢4 Last recorder

To check the Last Recorder switches off-nor=
mal on office and first thousands sorts, and off
on units, tens, hundreds and second thousands
sorts.

3.4105 Office

(a) To check the Cent Office switch off on
office sort.

(b) To check the office entry of all input tapes
against the Cent Office switch on all sorts except
office.

3.4106 First thousands

(@) To check the Thousand First switch off
on office and first thousands sorts.

(b) To check the Thousand First switch off-
normal on units sort.

(e) To check the first thousands digit of the
thousands range entry against the Thousand
First switch on units sort of all tapes, on a mes-
sage unit tape combined with a summary tape in
tens sort, and on a tens sort of a message unit
tape from the computer.

(d) To check the first thousands digit of the
thousands range entry of all input tapes against
the Thousand First switch on tens, hundreds 2
second thousands sorts, except tens sort of 2 mes-
sage unit tape from the sorter.

3.4107 ILast thousands

(a) To check the Thousand Last switch off on
-office and first thousands sorts..

(b) To check the Thousand Last switch off-
-normal on units sort.

(¢) To check the last thousands digit of the
thousands range entry against the Thousand Last,
switch on units sort of all tapes, on a message
unit tape combined with a summary tape in tens
sort, and on a tens sort of s message unit tape
from the computer.

(d) To check the last thousands dlglt of the
thousands range entry of all input tapes against
the Thousand Last switch on tens, hundreds and
second thousands sorts, except tens sort of a
message unit tape from the sorter,

3.4108 To skip the input tape entry indl-
cating first and last days of round.

3.4109 Tape section

(@) To omit a tape section check on office and
first thousands sorts.

(b). To omit a tape section check on units sort
of message unit tapes which have not heen sorted
by thousands.

(¢) To omit a tape section check on units sort
of all toll, message unit detail and observing tapes
which have not been sorted by thousands.

(d) To make g tape section check on units sort
of all message unit, toll, message unit detail and
observing tapes which have been sorted by thou-
sands.

(e) To make a tape section check on units sort
of all summary tapes.

() To make a tape section check on tens, hun-
dreds and second thousands sorts of all tapes.

(¢) To check, as covered in (d) and (e) above,
‘that the tape section of the first tape agrees with
‘the setting of the Thousand First switch; that
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each succeeding tape has a tape section equal to
or one greater than the preceding tape, and that
the tape section of the last tape agrees with the
setting of the Thousand Last switch.

(h) To check, as covered in (f) above, that
the tape section of the first tape is 0, that each
succeeding tape has a tape section equal to or
one greater than the preceding tape, and that
the tape section digit of the last tape is 9. In
the case of a combined tens sort of message unit
and summary tapes the further check is made
that tapes are processed in the order: MU tape 0,
S tape 0, MU tape 1, S tape 1, . MU tape 9,
S tape 9.

3.4110 - Round

(a) To check the round of all input tapes
against the Round switch on all sorts except
when making a combined units or tens sort of
message unit and summary tapes.

(b) To check the round of all message unit
tapes against the Round switch on combined
units or tens sorts of message unit and summary
tapes.
© {c¢) To check that the round of all summary
tapes is the round immediately preceding that
set up on the Round switch on combined units
or tens sorts of message unit and summary tapes.

34111 Month

(@) To check the month entry of all input
tapes against the Month switches on all sorts
except when making a combined units or tens
sort of message unit and summary tapes.

(b) To check the month entry of all message
unit tapes against the Month switches on com-
‘bined units or tens sorts of message unit and
summary tapes.

(¢) To check the month entry of all summary
tapes against the Month switches on combined
units or tens sorts of message unit and summary

‘tapes except when the message unit tape is for

round 0.

(d) To check that the month of all summary
tapes is the month immediately preceding that
set up on the Month switches on combined units
or tens sorts of message unit and summary tapes
‘when the message unit tape is for round 0.

3.42 To block if any of the nine lines of tape
identity is missing, repeated, or in the. wrong
order, except that missing or repeated -third,
fourth or seventh lines W111 not cause the circuit
to block.

3.43 'To block if any item of the tape identity
group does not check. -

344 To block if the tape identity group is
missing from the beginning of any input tape. .

3.5 Tape identity and splzce per;foratmg

3.501 ' To perforate snlxce pattern at the start
of all output tapes under control of the End-of-

_ Tape key.

70
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3.502 To block if perforation of one line of
splice pattern on all perforators is not completed
within 2.1 seconds (nominal).

3.503 To stop perforating splice when the End-
of-Tape key is released.

3.504 To perforate nine tape identity entries
on all output tapes following splice pattern pro-
vided the tape identity entries at the start of

the input tape have been checked. These entr1es

are perforated as follows:
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3.50401 Tape index

Sort Switch
Tape Type Switch
off. |1-TH| U T H |2TH
pE- 2 DU N I
13 ) T: S R S,
13 14 15 16
23 24 25 26
33 34 35 36
43 41 45 46

3.50402 Marker group

Marker group is perforated as set up on the
Marker Group switches.

3.50403 First recorder

(@) Pirst recorder is perforated as set up on the
First Recorder switches on office and first thou-
sands sorts.

(1) 90 is perforated for first recorder on units,
tens, hundreds and second thousands sorts.

3.50404 Last recorder

(a) Last recorder is perforated as set up on
the Last Recorder switches on office and first
thousands sorts.

(b) 90 is perforated for last recorder on units,
tens, hundreds and second thousands sorts.

3.50405 Office

(@) Office is perforated on office sort to indi-
cate the office -of each output tape.

(b) Office is perforated on all output tapes as
set up on the Cent Office switch for all sorts
except office.

3.50406 First thousand

(@) 9 is perforated for first thousands on office,
first thousands and second thousands sorts.

(b) First thousands is perforated as set up on
the Thousand First switch on units, tens and
hundreds sorts.

3.50407 Last thousand

(a) 0 isperforated for last thousands on office,
first thousands and second thousands sorts.

(b) Last thousands is perforated as set up on
the Thousand Last switch on units, tens and
hundreds sorts.

3.50408 Days of round
00 is perforated for the days of round entry.

3.50409 Tape section
' The tape section perforated on each output
tape agrees with the digit by which the tape was
sorted.
3.50410 Round

Round is perforated as set up on the round
switch,
3.50411 Month

“Month is perforated -as set up on the ‘Morith
switches.

3,506 To stop the reader on the last of the

nine lines of the tape identity group at the start
of the input tape while perforating tape identity.

3.506 'To block if perforation of nine lines of
tape identity is not completed within'9.2 seconds
(nominal) .

3.507 - To perforate nine tape identity entues
as described in 3.503, 2 skip splice entry and splice
pattern at the end of all output tapes, under con=-
trol of the End-oi-Tape key. The key is effective
only under the following conditions:
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(@) Office and first thousands sorts—Tape
identity checked and perforated initially, tape
identity checked at trailing end of tape, no skip
window splice entry received, circuit not operat-
ing.

(b) Unils sort-—Message unit, toll, message
unit detail or observing tapes not sorted by thou-
sands: tape identity checked and perforated in-
itially, tape identity checked at trailing end of
tape, no skip window splice entry received, circuit
not operating.

Combined message unit and summary; tape
identity checked and perforated initially, tape
identity checked at trailing end of tape, no skip
window splice entry received, circuit not oper-
ating, all message unit and summary tapes re-
ceived. Message unit, toll, message unit detail or
observing tapes sorted by thousands: tape iden-
tity checked and perforsted initially, tape iden-
tity checked at trailing end of tape, no skip.
window splice entry received, circuit not -oper-
ating, all tapes received. Summary tape alone:
tape identity checked and perforated initially,
tape identity checked at trailing end of tape, no
skip window splice entry received, cirecuit not op-
erating, all tapes received.

(¢) Tens, hundreds and second thousands
sorts~—Tape identity checked and perforated in-
itially, tape identity checked at trailing end of
tape, no skip window splice entry received, circuit
not operating, all tapes received.

3.508 To perforate all nine tape identity en-
tries and skip splice signal before stopping if the
End-of-Tape key is released before the -circuit
begins to perforate splice pattern,

3.509 To block if perforation of nine tape
identity entries and skip splice signal is not com-
pleted with 9.2 seconds (nominal).

3.5610 To stop perforating splice when the
End-of-Tape key is released during perforation of
splice pattern. )

3.511 To block when any perforator en-
counters a window or end of tape. Circuit will
complete a call entry or a set of tape identity en-
tries before stopping.

3,512 To perforate a skip window entry, ap-
proximately 40 lines of splice pattern and a sec-
ond skip window entry on any output tape under
control of a Window Splice 0-9 key, provided the
perforator window signal was received when the
End-of-Tape key was normal.

3.613 To perforate approximately 40 hnes of
splice pattern, not preceded by-or followed by skip
window entries, on any output tape under control
of a Window Splice 0-9 key, provided the perfo-
rator window signal was received when the End-
of-Tape key was operated.

3.6 Circuit control and keys
. 3601 To start the motor by means of a Motor
Start key,.if the alarm is not in. .

3.602 To stop the motor at any time by means
of the Emerg, Motor Stop key.

3.603 To stop the motor when the cireuit
blocks.

3.604 To stop the motor after tape identity
and splice have bheen perforated at the completion
of a run.

3.605 To start the motor when the Perforate
Line key is operated.

3.607  To rotate the reader drum continuously
under control of the Tape Feed key on the reader
when the motor is running and the clrcmt is.not
operating. : : Co
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£-3.608 'To permit the Tape Feed key to be used
to feed tape into the reader while the circuit is
perforating splice pattern at the start of the out-
put tapes.

3.609 To permit the Tape Feed key to be used
to run tape out of the reader while the circuit is
perforating tape identity, skip splice entry and
splice pattern at the end of the output tapes.

3.610 To start the sorting process by means of
the Machine Start key provided splice pattern has
been applied to the output tapes, the motor is
running, there is no alarm, there is no perforator
window contact closed, and the reader is not on a
supplementary line of an entry.

3.611 To synchronize the relay circuit with the
reader when starting,

3.612 To stop under control of the Machine
Release key upon completion of an entry, window
splice skipping or the tape identity functions.

3.613 To stop immediately and release the £

cireuit completely, except for the tape section
(TD) selector, upon simultaneously operating
the Machine Release and the Master Release
keys. -

~3.614 To restore the tape section (TD) se-
lector when the End-of-Tape key is operated at
thestart or end of a run,

3.616 To block if the input tape runs out of
‘the reader.

3.617 To block if a fuse blows.

3.618 To time out and block if the circuit is
unsuccessful in several attempts to read a line
of the input tape.

3.619 To time out and block if the circuit is
unsuccessful in- several attempts to perforate a
linie on an output tape.

-'3.620 To cancel the short time-out feature
and start the long timer while reading the
‘thousands range entry to allow time for stepping
‘the tape section (TD) selector,

3.621 To block if the RS- relays remain oper-
atéd more than approximately 0.25 second, ex-
cept when skipping.

3.622 To light the ALM lamp on the face of
the sorter whenever the circuit blocks.

3.623 To light a Machine Pilot lamp whenever
the circuit blocks.

" '3.624 'To signal the alarm circuit to sound an
audible alarm whenever the circuit blocks.

- '3.625 To silence the audible alarm and ex-
tinguish the Machine Pilot lamp by means of the
‘Alarm Cut-Off key. ‘

. 3.626 'To release the circuit after an alarm
by means of the Machine Release key,

3.627 'To step the tape section (TD) selector
hy means of the Tape Section Reset key provided
the circuit is not operating or has blocked and
the Reader Lamps key is operated.

3.628 To restore the tape section (TD) se-
lector by means of the Tape Section Release key
provided the circuit is not operating or has
‘blocked and the Reader Lamps key is operated.

3.629 To step the reader one line at a time
by means of the Reader Step key, provided the
motor is running, the Reader Lamps key is oper-
ated and the circuit is not operating.

3.630 To perforate, by means of the Perforate
Line key, any supplementary line of an entry
exactly as it appears on the input tape when
the circuit has blocked because the line on the
input tape has too few or too many holes.

3.631 To simulate a check of tape identity by
stepping the reader with the Reader Step key
to the first line following the:tape identity group,
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operating the Tape Identity button and the
Machine Start key. :
3.632 To restore the circuit to operating con-
dition after a power failure by operating the
Emerg. Reset button.

.,‘?'7 Lamps

3.701 To read a line on the input tape by
means of twenty-eight lamps, under control of
the Reader Lamps key.

3.702 To indicate the position of the reader
cam shaft by means of the Reading Position
lamp under control of the Reader Lamps key.

3.703 To indicate the position of the tape sec-
tion (TD) selector by means of the Tape Section
0-9 lamps under control of the Reader Lamps
key.

3.704 To indicate the number of lines in a
call entry by means of the Type of Entry (2 line),
(3 line), (5 line) lamps under control of the
Reader Lamps key.

3.705 To indicate on which line of an entry
the circuit blocked by means of the Line of Entry
1-5 lamps under control of the Reader Lamps
key.

3.706 To indicate when the circuit is checking
tape identity by means of the Tape Ident. lamp
under control of the Reader Lamps key, if the
circuit has blocked.

3.707 To indicate when the circuit is perfo-
rating tape identity by means of the Perf. Tape
Ident. lamp, if the circuit has blocked.

3.708 To indicate on which perforator an
entry is being perforated by means of the Per-
forator in Use 0-9 lamps under control of the
Maint, key when the circuit is blocked.

3.709 To indicate which perforating magnets
are energized by means of twenty-eight lamps
under control of the Maint, key when the circuit
has blocked.

3.710 To indicate when the last tape section
of a run is being processed by means of the Last
Section lamp. :

3.711 To indicate when the circuit is off-
normal (but not necessarily operating) by means
of the Master Off-Normal lamp.

3.712 To indicate when the circuit is oper-
ating by means of the Off-Normal lamp.

3.713 To indicate which perforator has en-
countered a window or end of tape by means of
the Window Splice 0-9 lamps.

3.714 To indicate the completion of window
§plice perforation by means of the Perf. Compl.
amp.

3.715 To indicate a blown fuse by means of
the Fuse Alarm lamp.

3.716 'To indicate that the reader overstepped
or failed to step by means of the Rdr. Stp. Fail
lamp.

3.717 To indicate that the circuit blocked for
some reason other than a blown fuse or a reader
step fallure by means of the Gen: -Alarm lamp.

3.718 To indicate that the circuit was skip-
ping splice when it blocked by means of the Skip
iplice lamp, under control of the Reader Lamps

ey.

3.713 To indicate that the RS- relays have
been operated for more than 0.25 second (nomi-
nal) by means of the Rdr. Stp. Hold lamp.

DESCRIPTION OF OPERATION
5. General method of operation
5.1 Description of sorting operation

After the set-up switches have been set for
the particular sort to be made the reader motor
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is started by operating the Motor Start key. The
End-of-Tape key is then operated to perforate
splice pattern at the beginning of the ten out-
put tapes. At the same time the inpui tape is
fed into the reader. When sufficient splice has
been perforated the End-of-Tape key is released
and the Machine Start key is operated. The
sorter skips the splice pattern at the start of
the input tape, reads and checks the tape iden-
tity information on the input tape against the
set-up switches, and then perforates tape iden-
tity information on all ten output tapes. It then
proceeds to read each call entry and to reper-
forate it on one of the output tapes. The out-
put tape selected depends upon the value of the
digit of calling subscriber’s directory number by
which the tape is being sorted. At the end of
the first section of input tape the circuit again
encounters tape identity which it checks. I%
then skips the splice which follows and proceeds
-to the next section of input tape (if the tapes are
spliced together). It again checks tape identity,
sorts call entries, and checks tape identity, and
proceeds to the next section. The circuit stops

at the end of the last section of input tape and ¢

sounds an alarm to call the operator. The oper-
ator releases the circuit with the Machine Re-
lease key, starts the motor, and operates the End-
of-Tape key. This causes the circuit to perforate
tape identity information on =2ll output tapes,
followed by a skip splice signal and splice pai-
tern. When sufficient splice pattern has been
perforated the End-of-Tape key is released and
the entire circuit releases. The input tape is

run out of the reader while the circuit is perfo-

rating tape identity and splice. The operator
presses the Tape Cutter button to cut the out-
put tapes. If the sections of input tape are not
spliced together the circuit sounds the alarm
at the end of each section. The operator oper-
ates the Machine Release key, starts the motor,
runs -out the old section of tape, feeds in the
next section, and operates the Machine Start key.

5.11 Automatic multiple sorting

After the set-up switches have been set, in
this instance particularly to undertake the auto-
matic multiple sorting operation wherein the
‘sort switch is placed in its eighth or AMS posi-
tion, the reader motor start circuit is activated
by the operation of the Motor Start key.  The
End-of-Tape key is then operated to perforate
.splice pattern at the beginning of the ten out-
put tapes. After a sufficient length of leading
end of these output tapes has been prepared
with the splice pattern code, these ends are each
fed into the associated reader. In the case of
_the No. 0 reader the tape from the computer
which is to be the input tape has its leading end
fed into the No. 0 reader and its trailing end
spliced to the prepared end of the output tape
from the 0 recorder. Thereafter, the Machine
Start key is operated. The sorter skips the splice
-pattern at the start of the input tape, reads and
_checks the tape identity information on the input
‘tape against the set-up switches and then perfo-
-rates tape identity on all ten output tapes. It
then proceeds to read each call entry on this in-
put tape to the No. 0 reader and to reperforate
these call entries on the various perforators in
accordance with the units digit of the calling
line. numbers in such entries.. There will be but
a single section on the input tape since this is
an office sorted tape from the computer and
‘each office tape is separately processed. When
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all of the call entries have been read by the
reader and reperforated on the ten output tapes

- the reader again checks the tape identity at the

end of which it encounters the skip splice code
2860XX. This operates the 286. relay which in
this instance causes several operations: (a) the
release of the tape section sclector so that on

the next operation the No. § reader will again

be the first effective one to be used and (b) the
operation of the rotary magnet of the sort class
connector so that the following sorting operation
will be carried out in accordance with the tens
digit of the calling line numbers. Thereupon
the sorting operation will be carried out anew.
The tape identity codes on the No. 8 tape will be
read, the call entries therein read and distributed
to the various perforators and finally after the
tape identity codes have been read at the trailing
end of this section the 286 code will be encoun-
tered and the tape section selector will be operated
to.advance the circuit to cause the No. | perfo-
rator to be placed in operation. In this man-
ner each of the readers 9 to 9, inclusive, will be
operated each in furn reading the call entries
and distributing them to the various perforators
in accordance with the tens digit of the calling
line number. At the end of this operation, when
the 286 code is encountered at the trailing end
of the tape in the No. 9 reader, the tape selec-
tion eircuit will be released to start the next
operation again with the No. 0 reader and the
sort class connector switch will be advanced fo
the position wherein the sorting will be in ae-
cordance with the hundreds digit. -
The hundreds sort is then accomplished in th
same manner with only a single difference. This
is that at the end of the hundreds sort an auto-
matic operation will take place to cut the tape
jssuing from the No. § perforator so thai there
will be left in the associated 0 reader the tape
bearing the hundreds sort but the tape issuing
from the @ perforator will be free and not
threaded into the associated reader. Thereupon
the thousands sort will take place in the usual
manner, the tape from the 0 perforator running
free while the tapes from the No, i to No. 9 perio-
rators will still be fed into their associated
readers. At the end of the thousands sori the
tape from the 6 perforator, therefore, contains
all the. call entries having 0 in their thousands
digit. Thereupon the assembly operation will
This operation will start with the

call entries on the 0 tape. The various readers
will thereafter read in sequence so that the tape
issuing from the 0 perforator will have ten sec-
tions recorded therein, the first section having all
call entries with 0 in their thousands digit, the
second section having call entries with 1 in their
thousands digit and the last section having call
entries with 9 in their thousands digit. When
the 286 code from the last tape in the No. & reader
is encountered the automatic operation will be
finished. 'The operator may then cause a cer-

_tain minimum number of splice code patterns to

be recorded after which she may cut all ten tapes
through an operation of the tape cutting key.
There will be but a single output tape, that com-
ing from the 0 perforator which will now contain
ten sections but otherwise being a duplicate of
the incoming tape with the call items properly
sorted. .
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5.2 Order of sorting

5.21 Message unit calls

5.211 Office being processed is not only one in
marker group, and business of office is to much.
for one sorter

(e¢) When the computer processes calls of a
-marker group containing more than one office,
message unit calls are sorted by office in the com-
puter, which makes as many message unit tapes
as there are offices. The tape for a particular.of-
fice is then processed in the sorter to arrange the
calls in directory number order. If desired the

sorting may be expedited by using more than -

one sorter simultaneously. To do this the tape
from the computer is first sorted by the thou-
sands digit of the directory number in one sorter,
‘producing ten output tapes. These output tapes

may be divided into several groups and fed into -

several sorters for the remainder of the sort-
ing process. For example, tapes 0 to 4 may be
processed in one sorter and tapes 5 to 9 in an-
other. Any other grouping may be used as long
as each group consists of consecutive thousands
arranged in numerical order. In the example
above the group of tapes consisting of 0 to 4
would be sorted next by units, then by tens,
hundreds, and finally by thousands again. The
output from the last sort would then be five
tapes, the first containing calls from directory
Nos. 0000 to 0999; the second, 1000 to 1999, etc.
The 5 to 9 group of tapes would be similarly
sorted in another sorter.

(b) If the tapes from the first thousands sort -

.are divided into individual thousands, the sec-
.ond thousands sort is omitted in each sorter
which is processing calls for only one thousand.

(¢) The process described above applies only

to the end of the first round of billing month. °

At the end of each subsequent round in the billing
month the summary of all calls for previous
rounds in the same billing month is introduced
into the sorter so that the output tapes contain

for each directory number both the total for

previous rounds and the individual calls for the
latest round.

(d) To accomplish this the summary tape
from the summarizer for the particular office be-
ing processed is fed into the sorter immediately
following the message unit tapes during units
sort. The summary tape must first be divided
into separate thousands or groups of thousands
'in the same manner as the message unit tapes.

-5.212 Office being processed is mot only one in
marker group, and business of office can be
handled by one sorter

(a) This case is similar to 5.211 except that
since it is not necessary to separate the tape from
the computer to process it in more than one
sorter, the first sort by thousands can be omitted.
The tape from the computer is fed into one
sorter where it is sorted by units, tens, hundreds
and thousands. In the event that all the di-
rectory numbers in the office are in the same
thousand, the thousands sort is omitted.

(D) . At the end of each round except the first
:in the billing month, the summary tape is intro-
~duced as described in-5.211(d). The complete
summary tape Is fed into the sorter without
being split. o
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5.213 Office being processed is only one in marker
group, and business of office is too much for
one sorter

(@) When the computer is processing calls of
& marker group containing only one office, mes-
sage unit calls are sorted by either thousands
or units. In case it is desired to use more than
one sorter, the computer makes first thousands
sort, producing ten output tapes, one for each
thousand, These tapes are divided into groups
as described in 5.211 (@) and fed into several
sorters. Each sorter makes units, tens, hundreds
and thousands sorts. If the tapes from the com-
puter are divided into individual thousands, the
second thousands sort is omitted in each sorter
which is processing calls for only one thousand.

(b) At the end of each round except the first
in the billing month the summary tape is intro-
duced as described in 5.211(d).

5.214 Office being processed is only one in marker
group, and business of office can be handled by
one sorter

(@) In this case the computer sorts the mes-
sage unit calls by units. The ten output tapes
form a single input tape for the sorter which
sorts them by tens, hundreds and thousands.
The thousands sort is omitted in the event that
all the directory numbers in the office are in the
same thousand. :

(b) Since the sorter does not make a units
sort of the message unit tapes in this case, the
summary tape must be introduced at the tens
sort. Before this is done the summary tape for
the previous round is sorted by units in the
sorter, producing ten sections of summary tape.
These sections are introduced into the tens sort
in such a way that each of the ten sections of
message unit tape from the computer is followed
by the corresponding section of summary tape.
Thus, message unit tape 0 is fed in first, then
summary tape 0, then message unit tape i, then
summary tape 1, ete.

5.22 Toll, message unit detail, and observing
calls

5.221 Office being processed is not only one in
marker group, and business of -office is too
much for one sorter .

The computer does not sort toll, message unit
detail and observing calls. It produces one tape

‘for each of these classes. Each of these tapes is

then processed separately in the sorter. If the
marker group contains more than one office,
therefore, the sorter must sort the tape by office,
The
output tape for the particular office whose ¢alls
are being processed is then sorted further in the
sorter to arrange the calls in directory number
order. If it is desired to expedite the sorting
process the sorter is arranged to sort the tape
The output tapes from this sort
may then be divided into several groups and fed
into several sorters for the remainder of the )
sorting process. For example, tapes 0 to 4 may

“be processed in one sorter and tapes.5 to 9 in an-

other. Any other grouping may be used as long as
each group consists of ccnsecutive thousands
arranged in numerical order. In the example
above, the group of tapes consistinz of 0 to 4 is
sorted next by units; then by tens, then by hun-
The “output
from this last sort is then five tapes, the fArst
containing calls for. directory ‘No. 0000 to 0999,
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the second, 1000 to 1999, etc. Tf the tapes from
the first thousands sort are divided into indi-
vidual thousands, the second thousands sort is
omitted in each sorter which is processing calls
for only one thousand.

§.222 Office being processed. is not only one in
marker group, and business of office can be
handled by one sorter

This case is similar to 5.221 except that the

first’ thousands: sort is omitted. The tape from
the computer is sorted by office first, and the
output tape for a particular office is next sorted
by units, then by tens, hundreds and thousands.
The thousands sort is omitted in the event that

all: the directory humbers in the office are in one:

thousand.

5.223 Office being processed is only one in.

" marker group, and tusiness of office is too
much for one sorter

In this case the tape from the computer re-
quires no office sort. It is, therefore, sorted by

.thousands in the sorter, after which it may be:

divided into groups for simultaneous sorting by
more than one sorter. Each such group is sorted
next by units, tens, hundreds and thousands,
except that the second sort by thousands is
omitted in any sorter which is processing calls
for only one thousand.

5.224 Office being processed is only one in
marker group, and business of office can be
handled by one sorter

In this case neither office nor first thousands
sort is required. The tape is sorted in the sorter
by units, tens, hundreds and theusands. In the
event that all the directory numbers in the

office are in the same thousand, the thousands

sort is. omitted.

6. Principal parts of sorter and relay functions
6.03 Reader

Figs. 12 and. 13 contain the No. 0 reader which
is described in 9.1.

6.04 Fig. 21.—Reader step check

Relays RW, RZ{, RZ2 and RZ3 form an alter-
nate line counting circuit under control of the
G{ and G2 contacts of the reader.
trol relays RKA and RKB which keep the read-
ing check lead CK closed and the reader step
failure alarm lead RSF open unless the reader

steps falsely or fails to step. CRK is used to

cancel this check.

6.05 Figs. 24 and 25—Reader connector

The RCA relay connects the reading contacts
of the reader to the rest of the circuit when the
input tape is being read, and opens these leads
during perforation of splice and tape identity.
RCD closes through certain of the leads to the
reader control contacts.

8.08 Fig. 20—0Off-normal and start

MON is the master off-normal relay for the
sorter. STF, ST2, ST3 and ST3A are the start
relays which synchronize the circuit with the
reader when starting and serve as off-normal
relays. RILS is the release relay, used in stop-
ping the circuit. SPA, when operated, indicates

‘that splice pattern has been applied to the out-

put tapes. ER and ERA are used in connection

‘with the Emerg. Reset key 4019 to start the cir-
‘cuit after a power failure. '
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6.07 Fig. 36 —Reading relays “A” digit

The A8, Al and A2 relays are connected to the
correspondingly designated reading contacts of
the reader for reading the A digit on the input
tape.

6.08 Figs. 36, 37 and 38.~—Reading relays “B”
to “F” digits
The BO, Bi, B2, B4, B, ... Pl relays are
connected to the reading contacts of the reader

to read the B, C, D, E and F digits on the input
tape.

6.09 Fig. 39—Reading relay translator

The 284, 28B and 28C relays are used when
reading lines on the input tape where the A digit

is'2 and the B digit is 8. PCA and PCB are pro-

vided to delay the circuit by one reader cycle
after perforating tape identity and before proc-
essing call entries, to insure adequate time for
certain relay operations.

6.10 Fig. 33.—Reader line count

LN2 and LN5 indicate the number of lines
in call entries. LK{ is a locking relay which op-
erates on the first line of all but one-line entries.
LK? is a similar relay which operates between
the first and second lines of multiline entries.
I2A, 128, L3A, 13B, L4A, 14B and LILA are
L2A and
L2B count the next to the last line, L3A and
L3B count the third from the last line, and 1L4A
and I4B count the fourth from the last line.
LLA counts the last line.

6.11 Fig. 21.—Reader step control

RSi-3 and RS2-% are operated when the reader
is to be stepped. RSI-3 (odd) operates for ap-
proximately half the reader step operations, and.
RS2-4 (even) operates for the other operations.
This is done to decrease wear on the relays. SR
is used for stepping the reader manually.

6.12 Fig. 48.—Perforate sort connector
SC is the main sort conductor relay which con-

‘nects contacts on the reading relays to the per-
JTorator during the processing of call entries, and
disconnects them at other times to prevent back-

ups. The individual OFS, THS, HS, TS and US
relays are used on office, thousands, hundreds,
tens and units sorés, respectively, BX is used

‘when sorting by any digit other than the B digit
(all sorts except office) .

6.13 Fig. 49.—Perforating magnet check “4”
digit
The KAf, KAl and KA2 relays are used as se-

ries ghecking relays for the corresponding per-
forating magnets.

6.14 Figs. 49, 55 and 61.—Perforating magnet
check “B” to“F” digits

The KBS, KB{, KB2, KB4, KB1, KCD, . . . KFT

' relays are used as series checking relays for the
corresponding perforating magnets.

6.15 Figs. 49, 55 and 61.—Per_fomtor connecior

Ten PA relays with suitable sets of contacts are

_provided to connect the perforators one at a time

to the relay circuit.

-6.16 Fig, 62.~Perforator

Fig. 62 contains the perforator, which is qé,
seribed in 9.2,
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6.17 Fig, 54.—Perforator register
. One of the PD0 to PD9 relays is operated on the
first line of a multiline entry to serve as a register
relay, causing the remainder of the entry to be
perforated on the same output tape as the initial
line,

6.18 Fig. 62.—Perforator advance check

The ten PK0 to PKS9 relays are used as series
checking relays for the perforator advance mag-
nets.

6.1 Fig,62.—Perforator hold check

PHK is operated while the first line of splice is
being spread at the beginning of a run and while
the skip splice entry is being perforated at the
end of a run. It serves to initiate the perforator
hold check. CKA, CKB, PHE and PHO relays
accomplish the perforator hold check.

'6'.20 Figs. 47 and 53 —Window splice perforate
control

WSA and WSB are associated with the perfo-
rator window detecting contacts and lamps. WS
is associated with the Window Splice keys.
WSIA, WSIB, WSID and WS2 prepare the cir-
cuit for perforating window splice. ME (manu-
factured entry) is operated for any lines to be
perforated which are not copies from the input
tape. FL operates during the first line of win-
dow splice, and CPI and CP2 (change pattern)
operate during the last line. ESP (end splice
pattern) operates when the window splice per-
foration is complete.

6.21 Fig. 23.—Splice pattern timing

TTM activates the cold cathode tube timer for
timing window splice perforating, tape section
selector stepping, tape identity perforating and
splice pattern perforating. When the tube fires
-it operates CTT.

6.22 Fig. 46 —Tape end perforate control

PSP (perforate splice) is operated by the End-
of-Tape key 4008 at the start of a run, and PTI
(perforate tape identity) is operated by the same
‘key 4008 at the end. TE (tape end) operates
‘both times.

6.23 - Fig, 32.—Skip splice control

SKI{, SK2, SKP and SKW control the splice
‘skipping functions. ESK (end skip) operates to
stop skipping. STT (start tape) is used to ini-
-tiate skipping at the beginning of a tape,

6.2¢ Figs. 41 and 42.—Tape identity reading
progress

Li, IiT, LIUA, L2, L5 L6, 18 and L9 are
the relays whxch make connections to the set-up
switches and to the reading relays for checking
“the lines of tape identity. L1 is used for checking
the first line, L2 for the second, etc. LIUA and
LIT are used for the first line when message unit
‘and summary tapes are being processed together.
CLI, CL2, CL§, CL6 and CL8 indicate that the
corresponding lines of tape identity have been
checked. TIC (tape identity checked) is oper-
ated when tape identity has been checked at the
‘leading end of a tape section, to permit the cir-
cuit to process call entries. It is released when
the initial line of tape identity has been checked
at the trailing end of a tape section. TICA op-
‘érates when tape identity is being read at the
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trailing end of a tape section. It isreleased when
the circuit stops skipping.

6.25 Figs. 50, 51, 52, 56 and 57 —Set-up switches

The fourteen switches in these figures are used
in preparing the sorter for a particular run. They
are discussed in section 8.

6.26 Fig. 22 —Tape section register

The TD selector is used for counting input
tapes during a run. It is brought into play by
the FT1 and PT2 (first tape) relays initially, ad-
vanced by means of STD (step tape digit), and
restored by RTD (restore tape digit). LTD is
used to indicate that the last tape has been re-

cceived. TDA furnishes ground for the tape sec-

tion lamps during an alarm condition. TDS
(tape digit step) prepares for. stepping the se-
lector. TK indicates an OK check of the tape
digit after the switch is reset. .

6.27 Fig, 31.—Tape identity perforate control
MTI and MTIA (mutilated tape identity). are

‘associated with the Tape Ident. key 4018 for sim-

ulating a tape identity check. TIE and TIEA
are operated after tape identity has been checked
and perforated at the start of a run. 'TIS is the
start and off-normal relay for tape identity and
splice perforation.

6.28 Figs. 18 and 19——Tape identity perforate
progress.

PX allows a reader cycle to pass before perto-
rating splice or tape identity to provide time for
certain relay functions. Wi to W9, with auxil-
iary relay W24, form a walking circuit used, in
rerforating tape identity, to walk from one line
of identity to the next. WSP is part of the same
chain, and operates prior to splice perforatmn
PL1 to PLS control the perforating of the nine
lines of tape identity. EP (end perforation)
operates upon completion of these nine lines.
P31 is used for perforating the skip splice entry,
PS? for perforating splice pattern, and PS3 for
perforating splice pattern and ma.klng the perfo-
rator hold check.

6.29 Fig 58 —Entry spread control

A28 is a substitute for the A2 reading relay
(Fig. 36) when splice and tape identity are being
perforated. APA, APB-C and APD (all perfo-

rators) recycle the perforator walking cireuit

after each line of splice or tape identity has been
spread. SS (skip step) takes the place of the
RS~ relays (Fig. 21) during splice and tape iden-
tity spreading, and-advances the circuit without
stepping the reader. :

6.30° Figs. 59 and 60.—Entry spredad progress

S1A to S8A and S9B to S3B form the walking
circuit which progresses from one perforator to
the next when spreading splice pattern and tape
identity.

.31 Fig. 17 —Alarm

AL and ALA are the alarm relays which, when
operated, stop the circuit and signal the external
alarm circuit. ALCO (alarm cut-off) restores
these relays when the circuit. is released. EAC
(external alarm cut-off) silences the alarm under
FAL is
the fuse alarm relay. RSF operates if the reader
fails to step or steps falsely. RSR times the RS-
relays (Fig. 21) and operates RSH if the RS- re«
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‘lays remain operated too long. RSH brings in
the alarm under this condition.

6.32 Fig. 17.—Alarm timing

The TM relay is a condenser-timed polarized
relay used as the short timer.

6.33 Figs. 16 and 28 —Lamp connectors

PLA-—D connects those which are under con-
trol of the Maint. key 4013. Connectors RLA, B,
C, TDD connect lamps under control of the
Reader Lamps key 40i4. TI controls the Tape
Ident. lamp. DS connects miscellaneous progress
lamps.

6.35 Fig.19—Motor control

The MST and RLM relays control the starting
and stopping of the reader motor. MRL is the
master release relay. MST also provides battery
to the reader Step maguet, such as 1207,

6.36 Fig. 23.—Perforate multilated line conirol

The PMI and PM2 relays are under control of
the Perforate Line key 4012 and are used to per-

forate a mutilated supplementary hne of a call
entry.

6.37 Fig. 34.—Tape identity sort connector

OFBA is operated on office sort, FTHA on first
thousands sort, STHA on second thousands sort,
HATHA (hundreds and thousands). on hundreds
and thousands sorts, TA on tens sort and UA on
units sort. They make the necessary intercon-
nections in the tape identity checking circuit.

6.38 Fig. 43.—Tape index connector

" 'These relays serve as additional contacts on
the Tape Type switch (Figs. 50 and 56). MU is
used for message unit tapes, MUS for summary
tapes, MUAS for message unit and summary tapes
together, DET for toll and message unit detail
tapes, and OBS for observing tapes.

6.39 Figs. 29 and 30—Tape index register

The MOC (month check) relay is used to check
the tape identity month entry during a sort of
message unit and message unit summary tapes
combined. The remaining relays, {1A, 11B, 124,
12B, 134, 13B, 114, 1B, {84, I8B and {8C are
used in checking tape indices {1, 12, 13, 1T and {8
as indicated by the numerals in the relay designa-
tions: XA and X{B are for tapes (1, 21, 3{ and
ai.

6.40 Fig. 35.—Tape selection connector

The S0 to. 88 relays, inclusive, operate to aug-
ment the capacity of the tape section selector
represented by the step-by-step selector switch.
These relays control the selective operation of the
ten readers. The EC relay is used to connect
the E digit reading relays to the selector.

6.41 Fig. 63.—Tape cutler

There is a tape cutter key 6305, etc. which when
manually operated will switch ten condensers
from their normally connected charging circuit
tothe ten tape cutier magnets associated with
the ten perforators whereupon these condensers
discharge into the cutter magnets and cause the
tapes to be severed. An automatic operation is
controlled from the control relay circuit (Fig. 44)
to -cause the tape cutter of the 0 perforator only
tooperate.
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7. Key functions
7.01 Motor start

The Motor Start key 4080 is a non-locking key
used to start the reader motor. It is operated
before starting the sorter, either with the End-
of-Tape key 4008 or the Machine Start key 4004.
If the Perforate Line key 40i2 is to be used the
Motor Start key 4000 is not used, as the motor
starts automatically.

7.02 Emerg. motor stop

The Emerg. Motor Stop key 4082 is a non-
locking key used to stop the motor if the sorter
must be stopped immediately because of a tape
not feeding properly, or some serious mechanical
difficulty. Normally the Machine Release key
4006 is used for stopping.

7.03 End of tape

The End-of-Tape key 4008 is a locking key
which is used at the start and end of each run.
At the start it is operated after the motor has
been started, to perforate splice patiern on the
output tapes. It is released when sufficient splice
pattern has been applied. After the completion
of the last tape of a run the circuit is released,
the motor started and the End-of-Tape key 4008
again operated. This time it causes the perfora-
tion of tape identity, a skip splice entry and splice
pattern. When sufficient splice pattern has been
applied the key 4608 is restored.

7.0¢ Machine start

The Machine Start key 4004 is a non-locking
key. It is used to start the sorter after splice
pattern has been applied to the output tapes and
after an input tape has been put into the reader.
It is used to start the circuit whenever it has
been stopped by the operation of the Machine
Release key 4006, It is also used to start the
circuit after it has blocked and after the Ma-
chine Release and Motor Start keys 4006 and
4000 have been operated. It is used to start the
circuit following the application of window splice.

7.05 Machine release

The Machine Release key 40808 is a non-locking
key which is used to stop the circuit during sort-
ing. The circuit does not stop immediately, but
waits until a proper stopping point is reached.
The Machine Release key 4006 is also used after
the circuit has blocked to release the cn'cuit
before it is started agam

7.06  Alarm cut-off

The Alarm Cut-Off key 4015 is a non-locking
key used following an alarm to silence the bell
and to extinguish the machine pilot lamp
(Flg 28)

7.07: ‘Window splice 0-9

" The. ten Window Splice keys, of which key
8011 is the “0” key, are locking keys used to

.perforate splice pattern on the output tapes.

After the circuit has blocked with one of the
Window Splice lamps (such as lamp 2801) lit the
Machine Release and Motor start keys 4906 and
4009 are operated and then the Window Splice
key  (such as key 401f) corresponding to the
lamp is turned. When the perforation is com-
plete the key 401t is restored and the Motor
Start and Machme Start keys 4006 and 4000 are
operated.
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7.08 Reader step

The Reader Step key 4020 is a non-locking
key which is effective when the circuit is not
operating and when the Reader Lamps key 40i4
is operated. Each time key 4020 is operated the
reader advances the tape one line.

7.08 Tape feed

The Tape Feed key 1205 is a push-button type
key located on the reader (Pig. 12). Its opera-
tion causes the reader drum to rotate continu-
ously. It is used for feeding tape into the reader
and for running tape out of the reader.

7.10 Master release

The Master Release key 4005, a non-locking
key, is ineffective when operated alone. When
operated with the Machine Release key 4006 it
releases all relays in the circuit, leaving only the
TD selector (Fig. 35) off normal. This operation
is used only if a run is stopped before completion,
or if the circuit is inadvertently advanced off
normal.

7.11 Perforote line

The Perforate Line key 4012, a non-locking key,
Is used when the sorter has stopped on a sup-
plementary line of a call entry because of a
mutilation in the input tape. Operation of this
key 4012 will automatically start the mctor, re-
lease the alarm, perforate the mutilated line as
read and permit the circuit to proceed.

7.12 Tape section reset

The Tape Section Reset key 4017, non-locking,
advances the TD selector (Fig. 35) one step for
each operation provided the alarm is in or the
circuit is not operating. It is used only if a tape
in a series is missing. If the tape was acciden-
tally omitted it cannot be fed into the reader out
of turn without upsetting the sorting process.

7.13 Tape section release

The Tape Section Release key 40616, non-lock-
ing, restores the TD selector (Fig. 35) when an
alarm is in or when the circuit is not. operating.
It can be used if, for some reason, the selector
was not automatically restored to. normal.

7.14 Tape ident.

The Tape Ident. key 4018 is a push-button
mounted heneath a cover. If the tape identity
portion of an input tape is mutilated the tape is
stepped to the first line following tape identity.
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The Tape Ident. key 4018 is then operated, after °

which the circuit is started by means of the
Machine Start key 4004.

7.15 Emerg. reset

The Emerg. Reset key 4019 is s push-button
mounted beneath a cover. It is used following a
power failure which occurred during processing
to restore the necessary relays to permit the
sorting to proceed. After its operation the cir-

Lt

cuit is started with the Machine Start key 4004.

7.16 Reader lamps

The Reader Lamps key 4014 is a locking key
which may be operated at any time to read the
input tape by means of reading lamps. In case
the circuit blocks, the key is operated to light
lamps indicating the number of lines in the call
entry in process, the line of the entry on which
the circuit blocked, the position of the TD. selec-
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tor (Fig. 35) and whether the circuit is checkmg
tape identity or skipping.

7.17 Maint.

The Maint. key 4013 is a non-locking key which
is used in case of trouble to light lamps indicat-
ing the perforator in use and the perfmatmg
magnets operated.

8. Set-up switches
8.01 General

Before a sorting process is started, the fourteen
set-up switches on the panel of the machine must
be set for the operation to be perforated.

8.02 Tape type
This switch has seven positions, as follows:

Off
- Summary
MU and Summ
Mess. Unit
Toll
MU Det.
Observ,

The “Cff” position is used only for maintenance
purposes. The switch is set to one of the other
positions depending upon the type of tape to
be processed. Rince the switch setting is not
changed during a run, it must be set to “MU and
Summ.” whenever hoth message unit and sum-
mary tapes are to be sorted together on units or
tens sort. - The output tapes resulting from such

} a combined sort are treated as message 'unit

tapes on subsequent sorts. The switch position
designated “Summary” is used only on units sort
for the summary tape which is to be combined
with the message unit tape in tens sort.

8.03 Sort
The Sort switch has eight positions, as follows:

Off

Cent. Office

Thous. First

Units

Tens

Hunds.

Thous. Last

Automatic Multiple Sort

The “Off” position is used only for maintenance
purposes, The other positions are used to control
the directory number digit by which calls are to
be sorted. The switch is set to “Thous. Last”
for the thousands sort following hundreds sort,
whether or not a first thousands sort was made.

8.04 Marker group tens and marker group units

Each of these two switches has an “Off” posi-
tion, used only for msaintenance purposes, and
ten positions designated 0 to 9, only two having
been shown on ths indicator for the tens switch
in Fig, 56. The switches are set for the marker
group to which the office whose tapes are being
processed belongs.

8.05 First recorder tens and first recorder units

Each of these two switches has an “Off” posi-
tion. The First Recorder Tens switch has two
other positions designated 0 and 1, and the Pirst
Recorder Units switeh has.ten other positions des-
ignated 0 to 9. On office and first thousand sorts
these switches are set to indicate the lowest num«

bered recorder in the group of tapes being proc-
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essed.- On other sorts the switches are set to the
“Off” posxtion

8.06 Last recorder tens and last recorder units

Each of these two switches has an “Off” posi-
tion. The Last Recorder Tens switch has two
other positions designated 0 and 1, and the Last
Recorder Units switch has ten other positions
designated 0 to 9. On office and first thousands
sorts these switches are set to indicate the high-
est numbered recorder in the group of tapes being
processed. On other sorts the switches are set
to the “Off” position.

8.07 Cent. office

The Cent. Office switch has an “Off” position
and ten positions designated 0 to 9. On office
sort the switch is set to the “Off” position, and on
all other sorts it is set to indicate the office whose
tapes are being processzd. Where the office is
the only one in a marker group, it is arbitrarily
called 0, and the switch is set to position 0.

8.08 . Thousand first

This switch has an “Off”’ position and ten posi-
tions designated 0 to 9. On office and first thou-
sands sorts the switch is set to the “Off” position.
On all other sorts it is set to the lowest numbered

thousands digit of dlrectory number of the tapes

being processed.

8.09 Thousand last

This switch has an “Off”” position and ten posi-
tions designated 0.-to 9. On ofiice and first thou-
sands sorts the switch is set to the “Off” position.
On all other sorts it is set to the highest num-
bered thousands digit of dlrectory number of the
tapes being processed.

8.10 Round

This switch has an “Off” posﬂ;lon used only
for maintenance purposes, and ten positions des-
ignated 0 to 9. The switch is set to indicate the
round of the tapes being processed. In the case
of g combined sort of message unit and summary
tapes the Round switch is set for the round of
the message unit tape.

8.11 Month tensand month units

Each of these two switches has an “Oﬁ” posi-
tion, used only for maintenance. purposes.. The
Month Tens switch has two other positions des-
ignated 0 and 1, and the Month Units switch has
ten other rositions designated 0 to0 9. These two

switches are set to indicate the month of the 5

tapes being processed. In the case of & combined
sort of message unit and summary tapes the
Month switches are set for the month of the mes-
sage umt tape

9. Description of apparatus
9.1 Reader
9.11 General

The reader provides means for reading the in-
put tape, and in addition Serves as a mechanism
for timing and synchronizing the sorter circuit
operation. The input tape enters a chute and
passes around a perforated drum, emerging by
another chute. The perforations in the tape fit
into the holes in the drum to provide traction.
A motor drives a cam shaft, causing twenty-
eight reading pins to attempt to enter the drum
through the tape. Those pins which coincide
with perforations in the tape miove far enough to
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close one make contact for each pin. The cam
controlling the reading pins is cut so that the
contacts are closed for approximately two-thirds
of the cam shaft revolution.

9.13 Reader
9.131. Stepping mechanism

" The drum is rotated by the square motion
action of a step rack in association with the
step gear attached to the drum. The drum ad-
vance is controlled by a Step magnet which
permits advance when operated and prevents ad-
vance when released. A centrifugal throw-out
ratchet in the flywheel is operative at low speeds
to- prevent the reader shaft from being turned
back.

9.132 Alternate line contacts

- Contacts Gl and G2 are similar to the read-
ing contacts. Each is equipped with a reading
pin, but these pins strike the drum outside the
tape. 'This part of the drum has holes arranged
so that contact Gi closes in one position of the
drum, G2 in the next, etc. These contacts are
used as part of the ¢ircuit which checks that the
reader steps properly

9.134 Tape feed key

A push-button type Tape Feed key is prov1ded
on the reader o cause the drum to step con-
tinuously for feeding tape into and out of the
reader. It is ineffective unless the circuit is
normal or is perforating splice at the start of
a run ‘or tape identity and splice at the end of
a run,

9.135 Control contacts

Three sets of ten contacts each, designated H,
J,and K are provided. They are driven by cams
on the main cam shaft. Contacts H3, H4, HS,
H9, J3, J4, J8, J9, K3, K4, K8 and K9 are break
contacts the others are makes. The H and K
contacts are in phase with the reading contacts
so that the make contacts are closed for the same
two-thirds cycle as the reading contacts. The
J contacts close 0.008-second later. The H, J
and K contacts are not equipped with reading
pins, and therefore operate each cycle. .

9.136 . Perforating contacts

There are thirty additional contacts used to
operate the perforator magnets. These contacts,
designated L, E, A, PA0, PAl, PA2, PBO, .
PF1, are all make contacts and operate in phase
with the reading contacts. They are not
equipped with reading pins.
9.137° Feeding tape into the reader

Tape -is always fed into the reader of the

¢+ sorter in the same direction in which it emerged

from the previous miachine. It is pushed into
the upper tape chute of the reader with the
perforations down and the A digit on the left.
The tape is engaged on the exposed surface of

' the drum and the Tape Feed key is operated

to rotate the drum.

9.2 * Perforator

. 9.21 General

The perforators convert unperforated tape in-
to perforated output tapes. Ten perforators are
provided in the sorter, designated 0 to 9. All
call entries whose sorting digit is 0 are perforated¢
on perforator 0, those whose sorting digit is. 1
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are’ perforated on perforator 1, etc. The ten
tapes’ from the perforators, taken in order,
constitute the output of a sorting process.

9.22 Perforating mechanism ] 5

The perforator is equipped with a perforated
drum, similar to that in the reader. Unper-
forated tape is inserted so that it passes over the
top of the drum. Above the drum are twenty-
eight punches, each operated by a perforating 19
inagnet. When a magnet is energized its punch
strikes the paper, driving it into a tapered hole
in the drum, producing a perforation. The per-
forations engaging in the drum, provide traction
for advancing the paper when the drum rotates. 5

9.23 Stepping mechanism

The drum is rotated by a ratchet operated by
the perforator advance magnet. (PAM).. Opera-
tion of the magnet cocks the ratchet arm, and
release of the magnet steps the drum, advanc-
ing the tape one line.

§.24 Window detecting contact

. A switch, operated by a pivoted arm, is pro- ©
vided to detect a window in the unperforated
tape feeding into the perforator, or the end of
the tape. The arm rides on the tape as it ap-
proaches the drum, and when the tape ends, or
a.window is encountered, the arm moves, closing
the contact. Normally, before the supply of tape
to a perforator is exhausted, a new supply is
spliced to the end of the old. A window, a
rectangular opening in the center of the tape,
is cut at the point of splicing to stop the sorter
before the splice gets into the perforator. A
length of splice pattern is then perforated on
this. output. tape to cover the spliced portion,
preventing the sorter frem attempting to perfo- 40
rate call entries through the splice, where the
added thickness of paper prevents proper per-
forations from being made.

30

10... Entries 45
10.1" Message unit entries

10.11 1-9 local message units

50
This entry appears on message unit tapes:
CA B c D B P
1 MU TH A T U
------ Culling ling « ==« - - -
o number
1012 10-99 local message units or 1-99 extended °°
area message units
This entry appears on message unit tapes:
A B : e D E ¥
.2 0 TH . H T U 80
o . . weve--Calllngling-«----- :
Lol . ’ number” :
0 MUindex (] X B
10.2 Summary eniries
. . 65
10.21 Local messdge units
This entry appears on summary tapes, and on
message unit tapes after a combined sort has
been made of message unit and summary tapes:
A B C D E ¥ 70
2 0 TH il T v
----- Calling line.-------
number
\] 3,4 X x

x x
. . o - - - Message units « v« - -
3wmless than 1080 message units : : . ¥

‘_-' exgetly 1000 message units © L e 5

40
10.22° Local and extended area message units
This entry appears on summary tapes, and

‘on message unit tapes after a. combined sort has
been made of message unit and summary tapes:

A B C D E F
2 1 TH H T U
------ Calling line - +.~ -« «
number
0 3,4 X

x X x
~ - - Local message units - - -

x x x x
----- Extended ares « « o

3 and 5=Iless than 1000 message units
4 and 6=exactly 1000 message units
10.3 Detail entries
10.31 Completed call

0 5,6

This entry appears on toll, message unit detail
and observing tapes:

A B C D K F
1 Office TH: H T U
index = = @ «--n.- Calling line - - - « -«
number
[ e Btart time - - eeccamucennaiai.
0 Ares Called No, «~--- Called - -«- -
index index office code
0 TTH TH H T U
--------- Called line number . . -« vcva
0 MU index Charge- - --- Message - - - -
able- units
time

10.32 Unanswered call
This entry appears on observing tapes:

A B C D E F
3 Office TH H T 13
index - -~ Calling linenumber - - -
------------ Start time - --v---o. ..
0 Area Called No. - - Called office - -
index index code
0 TTH TH H T U
--------- Called line number - «-------c2.

0 0 0 0 0 0
104 Tape identily entries

.
]
a
(]
=
L]

Tape index.

Marker group.

First recorder number.

Last recorder number.
ce.

Thousands range.

Days of round.

Tape section and round.
Month.

[eTeTeTeTTTTeTeTY
covPvavec®
L
PO M M b

10.5 Miscellaneous entries

A BIC'D E|F

218|610 x | x| S8kipsplice (xx=machins:
number),
218770 2| 0| Skipwindow.
018710} 1] 0 | Splice.
10.6. Code of punched holes
1061 A digit
0 1 2
X ——— —— 0
——— x ——— 1
PO P x 2:
X b 4 % a
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} 411
1062 B,C,D,E and F digits

0 1 2 4 7

- . - x X 0
X X . - - 1
X - X - - 2
- X X - . 3
X . - x - 4
. x - X . 5
- - X x - [}
X - - - X 7
- X - - X 8
. - b3 - X 9

11. Perforating splzce at start of output tapes
11.1 Starting motor

At the start of a run all keys and relays in the
circuit and the TD selector (Fig. 35) should be
normal. The selector is automatically restored at
the start and end of each run.

. The motor start key 4309 is operated to start
the motor. Through its left-hand contacts it
places a ground on the MSTA lead 4001 which
may be traced through the armature { and back
contact of the MRL relay (980, over the EM con-
ductor 1901, the contacts of the emergency motor
stop key #4002, the MSTA conductor 4883, the
back contact and armature 2 of the AL relay
i100, the MST conductor 1762 to the winding of
the MST motor start relay 1802. Through its
right-hand contacts the motor start key 4680
places ground on the RLM conductor leading
directly to the winding of the RLM relay 1903 so
that both the MST and the RLM relays (902 and
{903 are immediately operated upon the opera-
tion of the motor start key 4688. The RLM relay
1903 makes the machine start key 4904 effective
for later use by closing through at its armature 2
and front contact the conductor leading to the
winding of the STt start relay 2001. The MST
relay 1902 operates the master off-normal relay
2002 by extending ground from the master release
key 4008, over the RL{ conductor through the
armature 3 and front contact of the MST relay
1902 to the winding of the master off-normal
relay 2002. Through its armature | and front
contact the MST relay 1982 extends a battery
corinection over the conductor 1304 for the reader
step magnets, such as step magnet 1287. Through
its armature 2 and front contact the MST relay
1992 extends ground over the conductor 1905 for
operating the motor relays of the various readers,
such as the MOT motor relay 1209. As soon as
the master off-normal relay 2082 has operated, a
ground is extended by its armature 12 and front
contact, over the conductor 2003, which may be
traced through the armature 2 and back contact

of the AMS relay 4500, over the R{ conductor.

4501 to the winding of the RO relay 201, so that
the 0 reader shown in Figs. 12 and 13 will be
normally rendered operative. Thus, the MOT
motor relay 1209 in this circuit will operate to
connect the source of power {208 to the motor
1204, thereby to put this reader into operation by
starting the reader motor 1204.

The master off-normal relay 2302 locks to the
ground on.the normally closed contacts of the
master release key 4805, over the RLI conductor,

the armature 2 and back contact of the MRIL

relay (900, the armature 4 and front contact of
the MON relay 2002 and thence through the wind-
ing thereof. 'The MON relay 2602 operates the
RSR relay 1703 from ground over its armature 7
and frong contact to the winding of the RSR relay
1708 and thence through a resistance 1704 to
battery. Through its-armature 11 and front con-
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tact the MON relay 2002 places a ground on the
LP conductor leading to the master off-normal
lamp shown in Fig. 28. Another circuit may be
traced from ground, armature 2 and front contact
of the MON relay 2002, the MONS conductor, the
right-hand contacts of the machine stop key 4088,
the RLML conductor 4647, the armature | and
back contact of the WSA relay 5381, over the
RLML conductor 5308, the armature | and front
contact of the RLM relay 1863 and thence
through the winding thereof for locking purposes.
Master off-normal grounds will also be supplied
by the MON relay 2§82 from the front contact
and armature 3 thereo?, over conductor MONS,
through the tape type switch (Fig. 50) to operate
one of the relays of Fig. 43 and through the sort
switch (Fig. 50) to operate one of the relays of
Fig. 34¢. The MON master off-normai relay 2002
also locks the MST relay 1862 in a circuit from
ground, armature 2 and front contact of the MST
relay 962 over the MONS conductor, the front
contact and armature 3 of the RLM relay 1903,
the front contact and armature 4 of the MST
relay 1602 and thence over the MSTA conductor
4801, the armature | and back contact of the
MRL relay 1508, the EM conductor (801, the con-
tacts of the emergency key 4802, the MSTA con-
ductor 4003, the back contact and armature 2 of
the AL relay 1760, the MST conductor 1702, to the
winding of this-motor start relay 19062,

11.2 -Inserting input tape

~ The first input tape to be sorted is fed into the
reader as described in section 9.137 by using the
tape feed key, such as the tape feed key 1205 on
the reader. The tape feed key 1205 is effective
only if the CRK relay 2104 is operated, thereby.
placing a ground through its front contact and
armature § on one of the TF conductors, or if
the ST3A relay 2004 is unoperated, so that ground
is extended through the back contact and arma-
ture | thereof to the other TF conductor. Under
these conditions (ST3A relay 2004 released and
CRK relay 2104 released), the TP relay 1206 is
operated and battery and ground are thus ex-
tended over the armatures 3 and 2 of this relay
to the winding of the step magnet 1207 of the
reader. The reader drum thus steps continuously.
under these circumstances. The key 1205 can be
used if the motor is running and if the circuit is’
normal, It can also be used while the eircuit is
perforating splice at the start of the output tapes
and while it is perforating tape identity skip
splice entry and splice pattern at the end of the
output tapes. Thus, the input tape may be fed
into the reader during the splice perforating oper-
ation to be described hereinafter.

11.3 Operating the start relays

_The end-of-tape key 4008 is now operated. As.
a result a circuit is established from ground,
through armature 2 and back contact of the
WSA relay 5301, over the WSAN conductor,
through the armature 2 and back contact of the
WSB relay. 5302, the WSN conductor, through
the armature 18 and back contact of the ST3A
relay 2004, armature 2 and back contact of the
TIEA. relay 3180, the PSP conductor, the inner
left-hand contacts of the end-of—tape key 4008,
over the PSP conductor 4089, to the winding of
the PSP relay 4609, so that this relay is operated.
Relay 4600 locks in a circuit from the front con-
tact and armature 2 of the MON relay 2002, the
MONS conductor, through the right-hand nor-
mally closed contacts of the machine stop key
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4006, the RLML conductor 4007, through the
back contact and armature 4 of the WSP relay
1906, the PTIL conductor, through the armature 4
and front contact of the PSP relay 4600 to the
winding of this relay. Another circuit for lock-
ing the PSP relay 4600 during the time the end-
of-tape key 4008 is operated may be traced from
ground, armature 2 and back contact of the WSA
relay 5301, the WSAN conductor, thence through

the operated outer right-hand contacts of the %

end-of-tape key 4088, directly to the PTIL con-
ductor. The operation of the PSP relay 4600
causes the operation of the TE relay 4601 in an
obvious circuit and causes the operation of the
WS2 relay 4100 through the front contact and
armature § of the PSP relay 4600. The opera-
tion of the TE relay 4601 results in the applica-
tion of ground through the armature | and
front contact thereof, to the CRK conductor lead-
ing to the CRK relay 2104, to cause the opera-
tion of this latter relay. In a similar manner, the
TIS relay 3101 is operated from armature 4 and
front contact of the TE relay 4601, over the TIS
conductor. If the selector of Fig, 35 is off-normal,

then a ground will be supplied through the off- 2

normal contacts to the SON conductor, and this
will now be extended through the front contact
and armature 2 of the TE relay 460{, over the
TDR conductor, to the winding of the RLS release
magnet 3500, so that this selector will now be
restored to its normal position.

The operation of the TIS relay 3101 results in
the extension of ground from armature {{ and
front contact thereof, over the ME conductor,

to ‘the winding of the ME relay 5300, so that o

this relay becomes operated at this time. In
the first open period of the reader following the
operation of the ME relay 5300, the ST{ relay
2001 will be operated in a circuit from ground,

the H8 reader contact (Fig, 13), the HB2 con-

ductor, through an armature and front contact
of the RO relay 1201, conductor 1309, armature
T and the back contact of the RS2-4 relay 2105,
the armature 10 and back contact of the RSI-3
relay 2106, the ST conductor, leading through
the back contact and armature | of the LKI re-
lay 3302, the ST conductor 3303, the armature
{ and front contact of the ME relay 5300, con-
ductor 5303, the front contact and armature 6 of

the TE relay 4601, the STA conductor 4602, the 5

armature 3 and back contact of the ST2 relay
2005, the armature 2 and back contact of the RLS
relay 2006, the armature 2 and front contact of
the RLM relay 1903, to the winding of the STI
relay 2001. Upon the operation of the STI relay
2001, a circuit is closed from ground through
the armature 4 and front contact thereof, over
the RCD conductor, to the winding of the RCD
relay 2500 to cause this relay to operate. At its
armature | and back contact the ST relay 2001
opens the circuit through the SR lead, which
appears on ‘the left-hand contacts of the reader
step key 4020, so as ‘to render this key ineffec-
tive. The STI relay also closes a path from
ground, through the armature { and front con-
tact of the MON relay 2002, the front contact
and-armature 1 of the ST relay 200{, to one ter-
minal of the ST2 relay 2005, the other terminal
of ‘which has ‘been traced through the ‘winding
of the STI relay 2001, so that this becomes a
locking circuit for the ST relay 200i. Since the
ST2 relay 2005 has its other terminal ground at
this ‘time, ‘it -cannot operate; ‘but, when the HS
reader ‘contact (Fig. 13) opens ‘then this lock-
ing ‘circuit becomes effective and the ST2 relay
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2005 operates. Upon -operation, this latter relay
2005 prepares the operating path for the ST3
relay 2000 which may be traced from the HS
contact (Fig. 13) over the circuit previously de-
scribed through the conductor 3303, thence
through the front contact and armature 6 of
the STI relay 2001, the armature 3 and front
contact of the ST2 relay 2005, and to the wind-
ing of the ST3 relay 2000, so that upon the next
closure of this H8 contact the ST3 relay 2000
will operate. At its armatures I, 2 and 10, re-
spectively, the ST3 relay 2000 closes the paths
of the A0, Af and A2 reading relays 3600, 3601
and 3602, respectively; but, since the RCA reader
connector relay 2400 is not operated, these read-
ing relays are not connected to the reader. The
ST3 relay 2000 at its front contact and armature
8, closes the circuit for the ST3A relay 2004. A
circuit is also established from ground, arma-

28 ture | and front contact of the MON relay 2002,

armature 2 and front contact of the ST2 relay
20805, back contact and armature | of the RLS
relay 2005, armature 6 and front contact of the
ST3 relay 2000, to function as a holding circuit
for this latter relay. At its front contact and
armature 4 the ST3 relay 2000 supplies g hold-
ing ground over the RCD conductor for the RCD
relay 2500. The ST3A relay 2004 supplies bat-
tery through its armature 5 and front contact,
to conductor 2097, leading to the two windings of
the TM relay 1705 to activate this timing relay.
Lastly, the ST3A relay 2004 extends ground
through its armature 9 and front contact, over
the ON2 conductor, through armature 12 and
back contact of the AS relay 3400, to the arma-
ture 9 and front contact of the TE relay 4601
for locking this latter relay.

114 Starting the tape identity perforate circuits

When the TIS relay 3101 operates, it operates
the ME relay 5300 as described above and at the
same time closes a circuit from ground, armature
9 'and front contact of the ST3A relay 2004, the
ON2 conductor, armature 12 and back contact
of the AS relay 3400, armature 9 and back con-
tact of the TE relay 4601, over the TEN conduc-
tor, the armature .7 and front contact of the TIS
relay 3101, the PTI conductor, to the battery ter-
minal of the TI relay 2800, thereby to shunt this
relay and to prevent its operation from ground
over the Tl conductor. The TIS relay 3101 ex~
tends grounds to the Bl and BT conductors over
its armatures 9 and 10 and front contacts, lead-
ing to the windings of the Bl reading relay 3614

v and the BT reading relay 3605, so as to perma-

nently register the value 8 in the B digit reading
relays during the tape identity process. The
TIS relay 310( locks in a circuit from ground,
front contact and armature 2 of the RCD relay
2500, the TISL conductor, the back contact and
armature | of the TIE relay 3102, the front con-
tact and armature 6 of the TIS relay 3101 and
thence through the winding thereof. At its ar-
mature 8 and back contact the TIS relay 3101
opens the reader step lead 3103 to the step mag-
net- 1207 of the reader so that the reader can-
not step during the perforating of splice pattern
codes on the output tapes. Upon the operation
of the TIS relay 3101, a circuit is established from
the K3 reader contact (Fig. 13), through one of
the front contacts and armatures of the R0 relay
1201, the front contact and armature 8 of the
RCD relay 2500, over the KB0 conductor, the
front contact and armature 4 of the TIS relay
3101, thence over the PX conductor .either
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through the armature | and back contact of the
W2A relay {801 to the PO conductor or through
the armature | and front contact of the RSI-3
relay 2106 to the PO conductor, and. thence
through a chain circuit starting with armature
2 and back contact of the WSP relay 1906, and
through an obvious circuit through the arma-
tures and back contacts of the EP relay 1907 and
the W relays starting with the W9 relay 1802
and ending with the Wi relay 1803 to the wind-~
ing of the PX relay 1800 to battery. The PX
relay locks in a circuit from the K1 reader con-
tact (Fig., 13), the KM5 conductor, through a
front contact and armature of the R0 relay §201,
the back contact and armature 5 of the SS relay
5802, the PLL conductor, armature 2 and front
contact of the TIS relay 3101, armature 8 and
back contact of the PS2 relay 1908, and thence
in-an obvious chain circuit including armatures
and back contacts of the PS3 relay 1908, the PSI
relay 1910 and the PL relays starting with the
PL9 relay 1804 and ending with the PLI relay
1805, to the armature 2 and front contact of the
PX relay (808 and thence through the winding
thereof. The function of the PX relay 1800 is
to use an extra reader cycle to provide time for
the ME relay 5380 to operate fully when splice
pattern is automatically perforated at the end
of a tape. In the case under discussion this
extra time is not required.

The PX relay 1800 prepares a path for the
W1 relay 1803 so that the W1 relay (803 oper-
ates in the following reader closed period: from
ground supplied by the K5 reader contact (Fig.
13), the KM3 conductor over a front contact
and armature of the RO relay 1281, the armature
6 and back contact of the PS2 relay 1908, and
thence in an obvious chain circuit through the
armatures and back contacts of the PS3 relay

1909, the PSi relay (910, the PL relays to the 4

PL{ relay 1808, the armature | and front con-
tact of the PX relay 1800, to the winding of the
W1 relay 1803. During the same reader closed
period the A2 reading relay 3602 is also operated.
In this case the A2 reading relay 3602 is not op-
erated from the A2 reading pin (Fig. 12) of the
reader. Since the RCA relay 2400 is normal,
instead, the A2 reading relay 3602 is operated
from ground at a reader contact Ki (Fig. 13),
over the KMI conductor, a front contact and
armature of the RO relay 1201, the front contact
and armature 1 of the RCD relay 2500, the KM|
conductor, the armature 4 and back contact of
the ESP relay 5304, the front contact andg arma-
ture 5 of the ME relay 5300, the A2 conductor,
the front contact and armature 9 of the ST3
relay 2000, the A? conductor 20{1, armature I0
and back contact of the APB-C relay 5800, con-
ductor 5801, to the winding of the A2 reading re-
lay 3602. The A2 reading relay 3602 operates the
LKI( relay 3302 from the H6 reader contact, the
HMA4 conductor, through a front contact and ar-
mature of the RO relay 1201, the front contact
and armature 5 of the RCD relay 2590, the arma-
ture 10 and back contact of the A0 reading relay
3600, the armature {8 and front contact of the A2
reading relay 3602, the back contact and arma-
ture 10 of the Al reading relay 3601, the LKI
conductor 3604, and thence through a circuit
leading either through the armature 3 and back
contact of the PCA relay 3902 or the armature

1 and front contact of the 28C relay 3903, the

LK1 conductor 3904, to the winding of the LKI
relay 3302. The LK{ relay 3302 locks from
ground supplied over the front contact and ar-
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mature 3 of the ST3A relay 2004, the back con-
tact and armature 6 of the LL-A relay 3304, the

armature 5 and front contact of the LKI relay
3302 and thence to the winding thereof. The
LKI relay 3302 grounds a lead at this time
through its armature T and front contact, which
grounded lead has the purpose of operating either
the LN2 relay 3311 or the LNJ relay 3305 huit,
with both the Bl and BT reading relays (Fig. 36)

operated, this lead is held open at armature 8
and back contact of the BT reading relay 3605
and at armature 18 and back contact of the Bl

reading relay 36i{4. In the reader open period
following the operation of the Wi relay 1803,
the PS3 relay 1909 is operated over the follow-
ing path: from ground on the K3 reader contact,
the KB0 conductor, through a front contact and
armature of the RO relay 1201, the KB conduc-
tor, armature 8 and front contact of the RCD
relay 2500, the KB0 conductor, leading to the
front contact and armature 4 of the TIS relay
3101, thence over the PX conductor, the back
contact and armature | of the W2A relay 1801
the PO conductor, the armature 2 and back con-
tact of the WSP relay 1906, and thence in an
obvious chain circuit to the armature | of ‘the
now operated Wi relay 1863, the front contact
thereof, the PO conductor 1808, the armature ‘|

and front contact of the PSP relay 4600, the.
PS3 conductor 4603, to the winding of ‘the PS¥
relay 1809. A locking circuit for the PS3 relay
1909 may be traced from the K1 reader contact,
the KM5 conductor, an armature and front con-:
tact of the RO relay (201, the armature 5 and-
back contact of the SS relay 5802 to the PLL
conductor, or alternatively from ground through
the front contact and armature 2 of the ST3A’
relay 2004, the back contact and armature 6 of-
the RSI-3 relay 2106, to the PLL conductor,
thence through the front contact and armature
2 of the TIS relay 3101, the armature 8 ang back
contact of the PS2 relay 1908, the armature T
and front contact of the PS3 relay 19089, to the:
winding thereof. Through the movement of the
armature 8 of the PS3 relay 1909, the locking
circuit of the PX relay 1800 is opened and this"
relay releases. The PS3 relay 1989, in operating,’
extends ground through its front contact and
armature 5, over the PHK conductor, leading di-:

- rectly to the winding of the PHK relay 6206,

whereby this relay becomes operated. Through’
its armatures 3, 4, 2,1, 9, {0, {1 and 12 the PS3
relay 1909 operates the C0, Ci, D4, D1, E0, Ei;
P4 and F1 reading relays (Figs 37 and 38), re-
spectively. Since the Bl and BT reading relays:
(Fig. 36) are operated, the B, C, D, E and P
digits now express the value 81010. Immediately:
hereafter, the A digit will be set to express the:
value 0 so that the splice code pattern 081010
will be properly expressed. A

11.5 Perforating first line of splice pattern - .

The A2 reading relay 3602 releases at the end
of the reader closed period in which it operated
and it reoperates on the next closed period:
There are now two reading relays (Figs. 26, 37,
38) operated for each digit B through F and the
reading check path is closed, operating the APA:
relay 5803. This path may be traced as follows:
ground originates at either of the two alternate
line reader contacts GI and G2 (Fig. 12) which
are tied together by the CRK relay 2104 through.
the back contact of the RKA relay 2100 or.the,
front contact of the RKB relay.210i, one.of.
which paths is closed at this time through the’
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CK lead 2142, the armature | and front contact
of the RCD relay 2509, the CK conductor 2501,
the armature 1 and back contact of the AL relay
1700, the CK{ lead {101, thence through the two-
out-of-five check path shown in the network of
the left-hand armatures and contacts of the F
digit reading relay (Fig. 38), which is closed
when and only when two of the five reading
relays are operated, thence through similar cir-
cuits controlled by the E, D, C and B reading re-
lays (Figs. 36, 37 and 38), to the CKI{ conductor
3603, the back contact and armature 8 of the
AS relay 3400, the back contact and armature 3
of the C relay 4200, the conductor 4401, the hack
contact and armature 4 of the LK2 relay 3308,
the CK2 conductor 3301, the front contact and
armature 8 of the A2 reading relay 3602, the

back contact and armature 8 of the Al reading

relay 3601, the back contact and armature -8 of
the A0 reading relay 35600, the AD2 conductor
which may be traced to Fig. 43 where it is con-
nected in multiple to an armature of each of
the relays therein, so that it will eventually be

extended through one or more of the frent con~

tacts ‘of one of these rslays, such as the arma-
ture 3 and front contact of the DET relay 4301,
conductor 4305, the armature 2 and front con-
tact of the ME relay 5300, the APA conductor,
armature 5 and back contact of the APD relay
5804, to the winding of the APA relay 5803, thus
causing the operation of this latter relay.
“The WSP relay 1906 operates at the same time
as the A2 reading relay 3602 from the X5 readeyr
contact, through a front contact and armature of

the RO relay 1201, the KM3 lead, the armature 6 -

and back contact of the PS2 relay {808, the WSPA
lead 1911, the armature 3 and front contact of
the PHK relay:6200, the WSP conductor 6201, and
thence through the winding of the WSP relay
1906. This relay locks in a circuit from ground,
the armature 3 and front contact of the TIS relay
3101, over the WL conductor, to the armature 3
and front contact of the WSP relay 1986. In cp-
erating, the WSP relay 1906 releases the W relay
1803 and operates the W2A relay 1881 which also

locks tothe TIS relay 3101 overthe WL lead, above.

traced. 'The W2A relay (80i opens, at its arma-
ture (, the lead from the back contact of the read-
er K3 contact, which previously operated the PX
relay 1800 and the PS3 relay 1999, so that this
lead is now connected to the X3 contact, but only
when the RS1-3 relay 2106 is operated.. The APA
relay 5803 operates the S2B relay 5999, at the
same time checking the chain circuits through the
S-A and S-B relays of Figs. 59 and 60. The SiB
relay 5900 is operated in a circuit from the KT
reader contact, through a contact and armature
of the RO relay 1201, over the KMS5 lead, the
front contact and armature 2 of the APA relay
5803, the SBL conductor, the back contact and
armature 3 of the S9B relay §800, and thence in
an obvious chain circuit through the back contact
and armature 3 of the SIB relay 5901, the wind-
ing of the SO0B relay 5900, the front contact and
armature 6 of the APA relay 5803, the back con-
tact and armature | of the S{A relay 5902, and

thence in an obvious chain circuit ending with

the armature | .and back contact of the S9A relay
6004, over the SB lead, the front contact and
armature 3 of the APA relay 5802, to a source
of battery. Through its armature 2 and front
contact the SO0B relay 5900 connects its winding to
8 source of battery in parallel with the circuit
through the armatures and back contacts of the
S-Arelays of Figs.59.and 60. A circuit in parallel
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with the X1 readér contact (Fig. 13) may be
traced from ground, front contact and armature 2
of the ST3A relay 2004, the back contact and
armature § of the RS(-3 relay 2106, the PLL eon-
ductor, the back contact and armature § of the
S8 relay 5802, to the KM5 conductor, so that un-
til the SS relay 5802 or the RSI-3 relay 2106 is
operated the energization of the SO0B relay 5300
does not depend entirely on the ground sup-
plied by the K7 reader contact. The KMS5 con-
ductor may also be traced through the front con-
tact and armature 4 of the APD relay 5804, to the
SBL conductor, so that when the APA relay 5808
releases, a holding resistance 5805 is inserted in
the circuit. The APA relay 5803 also connects the
APB-C relay 5800, through its armature 5 and
front contact, to the HB2A conductor, deriving
ground through the armature 9 and front contact
of the RCD relay 2500, from the H2 reader con-
tact. ‘The APB-C relay 5800 locks itself through
its front contact and armature 1, to the GlIA
conductor, which is supplied with ground from
the front contact and armature 8 of the LK re-
lay 3302 and through the armature | and back
contact of the LLA relay 3304. The APB-C re-
lay 5800 switches the lead, which operated the
A2 relay 3602, from armature (0 and back con-
tact to armature 9 and front contact, so that in
the next closed period the A2S relay 5806 .be-
comes operated. The APB-C relay 5800 discon-
nects the RS1--2 and RS2-4 reader step relays 2106
and 2185 from the RS0 and RSE leads extending
from the armatures of the perforator connector
relays of Fig. 54. The operation of the APB-C
relay 58990 operates the APD relay 5804 from
ground supplied by the front contact and arma-
ture 3 of the S0B relay 5900 over armature § and
front contact of the APB~C relay 5800. When the
APD relay 6804 operates, it releases the APA re-
lay 5803, locks itself operated under the control
of the APB-C relay 5800 and connects the RS0
lead through armature 2 and front contact of the
APB-C relay 5800 and the RSE lead through the
armature 3 and front contact of the AFB-C relay
§800, both through the armature 2 and front con-~
tact of the APD relay 5804, to the winding of the
SS relay 5802. When the APD relay 5804 op-
erates, a path is closed to operate the TTM relay
2300 from ground, armature (0 and back contact
of the WSIA relay 4101, armature § and front
contact. of the ME relay 5300, the TTM conduc-
tor, through armature § and front contact
of the APD relay 5804, the TTM conductor
5807, to the winding of the TTM relay 2300.
The operation of this TTM relay 2300 starts the
long timer, whose function and operation will
be desecribed in more detail hereinafter. o

At the beginning of the next closed period of"
the reader the A28 relay 5805 operates over the
path previously used to operate the A2 relay 3602.
This switch took place at contacts of armatures 9-
and 16 of the APB-C relay 5800 when the latter:
are operated. This relay extends a.circuit from
the H2 reader contact (Fig. 13), over a front con-
tact and armature of the R relay 1291, over the

* HMi2 conductor, through the armature | and front

contact of the A28 relay 5806, the HM2A con-
ductor, the armature 5 and back contact -of the
WESIA relay 47014, the HM2A .conductor 4103, to-
the back contact and armature 2 of the S9B relay-
6009, and thence over an obvious chain circuit to
the armature 2 of the SIB relay 5901, the front
contact and armature | of the SOB relay 5900,
to the winding of the SIA relay 5802, so that.the-
SIA relay 5902 operates at this time. It will be
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locked in a circuit from ground, armature T and
front contact of the LK1 relay 3302, over the GI2
conductor, the armature 2 and back contact of the
S8A relay 6001, through an obvious chain cir-
cuit including armature 2 and front contact of the
SiA relay 5902. The A2S relay 5806 also connects
the reading check path described earlier in this
section and now found on the CK2 conductor con-
nected to armature 2 of the A2S relay 5806,
through the front contact thereof, the CK3 con-
ductor, armature 4 and back contact of the WSiA
relay 4101, the CK conductor, back contact and
armature § of the S9B relay 6020, and thenceinan
obvious chain circuit to the front contact and
armature 4 of the SO0B relay 5800, over the PO
conductor leading to the PAO perforator connector
relay 6100, whereby the twenty-eight magnets of
the perforator 0 are now connected to their cor-
. responding reading relays through the K- — series
checking relays (Figs. 49, 55 and 61). Those mag-
nets corresponding to the operated reading relays
are connected to perforating contacts on the
reader (Fig. 13) which are closed during the
closed period of the reader. By way of example,
when, during the closed period of the reader, the
PBI reader contact (Fig. 13) is closed, then a
ground is connected through the corresponding
front contact and armature of the RO relay 1201,
the PBI conductor, through the front contact and
armature 1 of the Bl reading relay 3614, the Pi
conductor to the winding of the KB{ relay 4901,
the corresponding armature and front contact
controlled by the PAQ relay 61086, to the Bi per-
forator magnet §2902, and thence to battery. The
AD perforating magnet 6203 finds a circuit from
the PA2 reader contact (Fig. 13), through a front
contact and armature of the RO relay i261, the
PA2 conductor, the armature 3 and front contact
of the A2S relay 58088, the PA conductor, arma-
ture { and back contact of the WSID relay
4102, the armature 2 and front contact of the WS2
relay 4800, the Pf conductor, through the KAB8
relay 4902, the corresponding A8 armature and
contact of the PAQJ relay 6100, to the A0 per-
forator magnet 6203. Eleven perforating mag-
nets operate perforating the code 081010 on out-
put tape 0. The corresponding series relays KAQ,
KBl and KB1 (Fig. 49) operate and the PD2
perforator register relay 5400 is included in this
circuit from the HS reader contact (Fig. 13),
over the HM3 conductor, the first lower armature
and front contact of the PAD relay 6168, the PDO
conductor leading direcily to the winding of the
PDO relay 5400. This relay is not required when
spreading lines on all output tapes and its lock-
ing circuit is open since no one of the LN2 or
LNS relays is operated at this time. When the
J make contacts on the reader close approximately
8 milliseconds after the start of the reader closed
period, the PAM perforator advance magnet 6204
is operated in series with the PK0 relay 6285 when
a contact is closed from the JM3 conductor (Figs.
13 and 25) through an armature and front con-
tact of the PAB perforator connector relay 6100,
Operation of the PAM perforator advance mag-
net 6294 cocks the ratchet pawl but does not
step the perforator drum.

11.6 Perforator hold check

In normal operation the perforating magnets
are operated as described above followed by the

operation of the associated PAM magnet. IT the-

perforating check lead is closed through, as it
is when the proper perforating magnets operate
(as will be described Hereinafter), the reader step
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relays are operated to step the reader and proceed
to the next line. At the end of the reader closed
period the perforating magnets release and shori-
ly after that the perforator advance magnet re-
leases, stepping the perforator. Inthe event that
the perforating check lead is not closed because
of failure of the proper magnets to be energized,
a path is provided to hold the PAM magnet 6204
operated. If this were not done, the perforator
would step and, since the reader would not step,
the same line would be perforated again on the
output tape. This holding path is checked at the
beginning of each run during the perforation of
the first line of splice pattern and at the end of
each run during the perforation of the 2860XX
skip splice pattern code.. The check is brought
into play by the PHK relay 6208, which operates
from the PS3 relay 1909 at the beginning of a run
and from the PSI relay 1910 at the end of a run.

At the end of the reader closed period during
which the first splice code 081010 was perforated,
the A2S relay 5808, the PAD relay 6108, and the
perforating magnets (Fig. 62) and their series
K- - relays (Figs. 49, 55 and 61) all release. 8
milliseconds later the reader J contacts (Fig. 13)
open; but, the PAM and the PR relays 6204 and
6205 are locked through the armature 3 and front
contact of the PK0 relay 6582, through the arma-
ture and back contact of the PHE relay 6208, the
winding of the CKA relay 6287, to the MONS con-
ductor, which derives ground from armature 5
and front contact of the MON relay 2082. The
CKA relay 62987 operates, in turn operating the
CKB relay 6238 from the JBJ ground over the
JB8 conductor when the reader (Fig. 13) again
closes its J contacts. The A2S relay 5806 and the
connector relays operate again in the next reader
closed period, reoperating the same perforator
magnets and series relays and the PD0 relay 5408,
The perforating check lead is now closed from
ground, over the front contact and armature { of

the CKB relay 6208, conductor 6283, through
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the check circuit comprising the armature and
contact network controlled by the left-hand arm-
atures of the KAf8, KA{ and KA2 relays (Fig. 49),
thence through the two-out-of-five check cir-
cuits of the KB (Fig. 49), the KC and the KD
(Fig. 55), the KX and the KF (Fig. 61) relays, the
conductor 6101, the back contact and armature 2
of the PKJO relay 6210 for the number 8 per-
forator and thence in an obvious chain circuit
through the front contact and armature 2 of the
PXKO relay 6205 for the number 0 perforator (now
assuming to be operated), conductor 6211, arma-
ture 5 and back contact of the PD9 relay 5401,
through an obvious chain circuit to the arma-
ture 4 and front contact of the PD0 relay 5400,
the front contact and armature 2 thereof, the
RSE conductor, armature 3 and front contact of
the APB-C relay 5800, armature 2 and front con-
tact of the APD relay 5304, to the winding of the
SS relay 5802. The SS relay operates the PHE
relay 6208 and the PH8 relay 6212 through its
armatures | and 2 respectively. The PHE relay
€206, uron operating opens the locking circuit for
the PAM magnet §284 so that when the J make
contact operates, the magnet will release. The
SS relay 8802 locks to reader contact H3 (Fig, 13)
and shunts the condenser {706 connected to the
TM relay 1785 by placing ground on the TM con-
ductor through its armature 3 and front contact.
At the end of the closed peried the A2S relay 58906,
the S0B relay 5900, the PAO perforator connector
relay 6100, the PDO relay 5400, the perforator
magnets (Fig. 62) and their series K relays (Figs.
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49, 55 and 61). all release. Shortly thereafter the
PAM magnet €204, the P¥D relay €205 and the
CKA relay 6207 release, followed in turn by the re-
lease of the CKB relay 6288. The SS relay 5302
remains locked to the HBO lead until the end of
the open period of the reader. The release of the
PAM magnet 6204 steps the perforator.

11.7 Spreading first line of splice pattern on all
tapes

During the open period of the reader the SI1B
relay 5901 is operated from the H8 reader con-
tact, a. contact and armature of the RS relsy 1284,
the HB2 conductor, the front contact and arma-
ture 9 of the RCD relay 2500, the HB2A conduc-
tor, the back contact and armature 4 of the APA
relay 5803, the armature 5 and front contact of
the SS relay 5802, the SB conductor, armature |
and back contact of the SSA relay 6001, through
a-chain circuit to armature | and front contact
of the SIA relay 5902, to the winding of the S{B
relay 5981, so that this relay now operates and
locks to the circuit heretofore used for the supply
of greund to the S0B relay 5989. The SIB relay
5901 prepares the operating path for the S2A
relay 5903 and for the PIA perforator connector
relay 6102, At the start of the next reader
closed period, the SS relay 5802 relesses and the
A2S relay 5806 and the S2A relay 5993 operate.

The A2S relay 5806 now operates the PAI con-
nector relay 6102, thus rendering the No. | per-
forator effective. 'The perforatsr hold check cir-
cuit again operates so that two reader cycles are
used to perforate 081010 on the outwut taps No. f.
The operation is the same as for perforator B
except that the PAM magnet (Fig. 62) of the
No. | perforator operates in series with the PK{
relay (PFig. 62) and locks through the PHJ (odd)
relay 6212 instead of the PHE (even) relay 6288,
as in the previous case. The SS relay 5802 is
operated at the end of the second cycle over the
RS0 (odd) conductor instead of the RSE (even)
conductor. The same K-~ series checking re-
lays. (Figs. 49, 55 and 61) are used for all per-
forators.

- the SS relay 5802 is again operated and the S2B
relay 5904 operates. The circuit continues in
this manner perforating the first line of the
081010 splice pattern code on each of the ten

output tapes, taking two reader cycles for each 5

perforator.

11.8 Perforating remaining splice lines

When the A2S relay 580§ operates at the start
of the first reader closed period for perforating
the first 081010 on tape 9, ground is extended
from the reader contact H2 through a front con-
tact and armature of the R9 relay {291, over the
HM2 contact, through armature { and front con-
tact of the A2S relay 5806, the HM2A conductor,
armature & and back contact of the WSIA relay
4101, the HM2A conductor 4703, the froni con-
tact and armature f of the S9B relay 68069, the
HM2B conductor, the front contact and armature
11 of the APB-C relay 5808, the LL conductor,
to the winding of the LLA relay 3304. The LLA
relay 3304 thus operates and locks through its
front contact and armature 3 to the ground sup-
plied at the armature 8 and front contact of the
LK relay 3202. During the seeond reader closed
period for perforator 9, the closure of the per-
forating check lead extends a circuit through the
front contact and armature 3 of the PD9 relay
5401, to conductor 5402, armature 8 and back
contact of the WSIA relay 4701, the RS0 con-

At the end of the second closed period, 4
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ductor 5808, armature 2 and back contact of the
285R relay 4403, the RS{ conductor 4494, to the
winding of the RSI-3 reader step relay 21086,
whereby this reader step relay now becomes
operated. In operating, the RSi-3 relay 2105,
through its armature § and front contact, places
a ground on the RS(b) conductor 2197 which, if
the TIS relay 3181 were normal, would be ex-
tended through the back contact and armature 8
thereof to the RS(a) conductor 3183, which
would then be externided through an armature
and front contact of the RO relay §201 to the step
magnet 1287. Xowever, the TIS relay 340} is
operated at this time and hence the operation of
this RSI1-3 reader step relay 2108 does not result
in the stepping of the reader. The RSI-3 relay
2106 loeks through its front contact and arma-
ture 14 to the HBO conductor which derives
ground from the H32 reader contact (Fig. 13).
The RS1-3 relay 2106 shunts down the timing
condenser 1795 connected to the TM relay {105
by extending ground from armature 5 and back
contact of the ESK relay 3281, the armature 9
and back contact of the SK2 relay 3202, the
armature T and front contact of the RS1-3 relay
2188, to the TM conductor shunting the timing
condenser 1T06. The RSI-3 relay 2195 also ex-
tends a ground from armature 8 and front con-
tact of the ST3A relay 2004, over the ON4 con-
ductor, the armature 4 and back contact of the
PM{ relay 2301, the PMIN conductor, armature
2 and front contact of the RSI-3 relay 2186, the
RSR conductor, to the battery side of the RSR
relay 1703, for the purpose of shunting down the
RBR relay (163 at this time. Through its arma-
ture {6 and front contact, the RSI-3 relay 2106
2lso grounds the PHI conductor, whereby the
FHY relay 6212 is operated.

With the LLA relay 3384 and the RS{-3 relay
2(86 both operated, the APB-C relay 5809, the
LK{ relay 3382 and the S9B relay 6000 are now
locked only to the reader make contacts (Fig.
13), other locking paths having been opened. At
the end of the second closed period for merforator
8, the foliowing relays release: A2S relay 5806,
PAS relay 61069, the perforating magnets of the
No. § perforator (¥ig. 62), LLA relay 3304, LKI
relay 3362, PS3 relay (989 and the S3B relay 6001.
The release of the APB-C relay 5380 releases the
APD relay 5804 and the release of the LKI{ relay
3302 releases the S%A relay 600i. In turn, the
release of the APD relay 5804 releases the TTM
relay 2304. The release of the PS3 relay (908
opens the eircuits of the PHK relay 6260 and F
the C, D, E and P reading relays (Figs. 37 and
38), which the PS3 relay 1909 had operated.
The PAM magnet (Fig. 62) and the associated
PES relay 6218 and the CKA relay $297 release
shortly after the end of the closed period when
the reader contact J! (Fig. 13) opens. The CKA
relay 6297 in turn releases the CKB relay 6208.
At the start of the open period, ground is ex-
tended from reader contact K3 through one of
the contacts of the RO relay 1281, over the KB0O
conductor, through the front contact and arma-
ture 8 of the RCD relay 2500, the KBJ conductor,
front contact and armature 4 of the TIS relay
3191, the PX conductor, through the armature {
and front contact of the RSI--3 relay 2106, the
P# conducior, the armature 2 and front contact
of the WSP relay 1206, armature 2 and front
contact of the W2A relay 1884, the P32 con-
ductor, to the winding of the PS2 relay 1908; to
cause the operation of this latter relay. The
RS1-3 relay 2106 remains locked up until the end
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of the open period. The PS2 relay {988 reoper-
ates the C8, the C{, the D4, the D1, the EU, the
El, the P& and the F71 reading relays (Figs. 37
and 38) and the PS2 relay (868 itself locks, at
the end of the open period, through its front con-
tact and armature T to the KM conductor deriv-
ing ground from the X6 reader contact (Fig. 13).
When the reader closed period starts the A2
reading relay 3602 cperates since the APB-C
relay 5880 has released. 'The reading check path
is closed from the conductor 3361, through the
front contact and armature 9 of the A2 reading
relay 3602, back contacts and armatures 8 of the
Al and A0 reading relays 3881 and 3600, the AD2
conductor, to operate the APA relay 5883 as here-
inbefore described in section 11.5. The A2 read-
ing relay 3602 also operates the LKI relay 3302
and the APA relay 5803 operates the SIB relay
5800 as described in section 11.5. During the
open period, the APB-C relay 5888 and the APD
relay 5884 operate and the latter again operates
the TTM relay 2380. On the following closed
period, the A2S relay 5886 operates instead of the
A2 relay 3682. This operates the PAQ connector
relay 6180 for perforator 0 and the splice code
081010 is perforated again on output tape 0; but,
since the PHK relay 6208 is released, only one
cycle is required for each perforator. Ground
from the back contact and armature 2 of the
PHK relay 6200 grounds the conductor 6208,
which heretofore had to wait for the operation of
the CKB relay 6208 for this connection. This
lead 6209 is, therefore, grounded as soon as the
perforating magnet series K relays (Fig., 49)
operate, operating in turn the SS relay 5892. The
SS relay 5802 operates the PHE relay €206 and
the PHO relay 6212, opening the holding path for
the PAM magnet so that it releases, thereby
stepping the perforator 8 afier one closed period.
The circuit walks from one perforator to the
next in the same manner as when perforating the
first line of 081010, except that it now takes only
one cycle per perforator. When perforator 9 is
reached the RSI-3 relay 2186 operates instead
of the SS relay 5802 and the LLA relay 3304
operates releasing the LKI relay 3382 and the
APB-C relay 5800. The circuit then repeats its
walking across all ten perforators, again perfo-
rating a third line of 081010 on each output tape.
This operation continues until the operator re-
leases the end-of-tape key 4888,

11.9 Completion of splice on ouiput tapes

‘When sufficient splice pattern has been per-
forated on the output tapes the operator releases
the end-of-tape key 4088, which releases the PSP
relay 4600. Release of this relay opens the oper-
ating circuit for the TE relay 468! leaving it
locked through its front contact and armature 9
to the ON2 conductor grounded by the ST3A re-
lay 2804. The SPA relay 2898 is now operated
from ground, armature & and front contact of the
TE relay 4621, the armature 2 and back contact
of the PSP rela,y 4639, over the SPA conductor,
to the winding of the SPA relay 2888. The SPA
relay 2088 locks through its front -contact and
armature 2, to ground supplied on the MON3
conductor from the front contact and armature
8 of the MON relay 2882. Perforation of splice
pattern continues until a line has been spread
across all perforators. The RSi-3 relay 2i36
operates ‘at the end of this line as previously
descmbed In the open period of the reader fol-

lowing the operation of the RSI-3 relay 2108,

the RLS relay 2006 is operated from ground at
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the H8 reader contact, through a contact and
armature of the RO relay 1204, the front con-
tact and armature 9 of the RCD relay 2500, the
HB2A conductor, the armature 12 and front con-
tact of the RSI-3 relay 2108, the HB2C con-
ductor, armature 5 and front contact of the PS2
relay 1808, the RL conductor, the armature (0
and front contact of the TE relay 4601, the
armature 5 and back contact of the PSP relay
4800, the armature 5 and back contact of the PTL
relay 4625, the MRL conductor, the front contact
and armature 7 of the TE relay 4681, the RLS
conductor 4604, to the winding of the RLS relay
2905 to cause this relay to operate. RLS relay
2006 locks to ground on armature 3 and front
contact of the RCD relay 2568, over the RLSL
conductor, to the front contact and armature 3
of the RLS relay 2808. The operation of the
RLS relay 2085 releases the ST, the ST2, the
ST3 and the ST3A relays (Fig. 20). 'The ST3A
relay 2884 removes battery from the TM relay
1795 and the release of the STY and the ST?
relays 20081 and 2860 releases the RCD relay 2500
and the TE relay 468{. When the RCD relay
2500 releases, it opens the locking circuit of the
RLS relay 2606 and releases the TIS relay 3101.
With the release of the four ST-relays (Fig. 20)
and the TIS relay 3101, all the relays in the cir~
cuit are released except those associated with
the motor starting function and the MON master
off-normal relay 2032, the splice pattern applied
SPA relay 2868 and the RSR reader step release
check relay §783.

12. Reading and checking tape identity on input
tape
12.01 Siort

After splice has been perforated at the begin-
ning of all the output tapes, the machine start
key 2004 is operated momentarily. This key is
effective only if the motor (Big. 12) is running,
the reader step relays (Fig. 21) are released, the
LK|{ relay 3802 is released and no perforator has
its window detecting contact (such as 6§24 for
perforator 0) closed. Ground from the HS
reader contact, over the HB2 conductor, a front
contact and armature of the R& relay 12084, con-
ductor 1388, the armature T and back contact of
the RS2-4 relay 2168, the armature {0 and back
contact of the RS{-3 relay 2106, the ST con-
ductor, to armature { and back eontact of the
LXI relay 33062, the conductor 3323, the contact
of the machine start key £804, the STD conductor
4812, the armature { and back contact of the
WSB relay 5382, the STC conductor 5325, the
armature { and front contact of the SPA relay
2008, the STA conductor 8832, to the armature 3
and back contact of the ST2 relay 2805, and
thence over the circuit hereinbefore described
through the armature 2 and back contact of the
RLS relay 2888, the armature 2 and front con-
tact of the RLM relay {883, to the winding of the
ST relay 2601, thus ceusing the operation of this
last named relay This renders the reader step
key 4828 ineffective, operates the RCA relay 2408
through the back contact and armature & of the
ME relay 358§ from ground over the front con-
tact and armature of the ST{ relay 2081, oper-
ates the RCD relay 2888 directly from the same
ground, over its front contact and armature &
shunts the contact on the machine start key 4004
which operated the ST relay 2881 (to hold the
ST and the S7T2 relays 2861 and 2685 operated
after the key is released) and applies ground over.
its front contact and armature 7 to the winding:
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of the ST?2 relay 2009, in the manner hereinbe-
fore described. The ST2 relay 2805 remains
shunted down until the end of the reader open
period when the H8 reader back contact (Fig. 13)
opens. The operation of the ST2 relay 2005 then
prepares operating and locking paths for the ST3
relay 2008, which will become effective upon the
next closure of the reader H8 contact (Fig. 13).
The operation of the RCA relay 2400 connects
the B, C, D, E and F digit reading relays (Figs.
36, 37 - and 38) to the reading contacts of the
reader (Fig. 12) and certain of these relays oper-
ate during each reader closed period, releasing
during the open periods. 'The A digit reading
relays (Fig. 36) do not operate in the first closed
period because the ST3 relay 208088 has not as
vet become operated. This relay operates in the
second open period upon the closure of the H8
contact, cperating over a path heretofore de-
scribed to conductor 3203, thence through the
front contact and armature € of the STi relay
2004, conductor 4502, the armature 3 and front
contact. of the ST2 relay 2005, to the winding of
the ST3 relay 2080. This relay operates and,
through its front contact and armature 9, causes
the operation of the ST3A relay 2084. 'The ST3
relay 2000 now locks in a circuit from ground,
armature { and front contact of the MON relay
2002, armature 2 and front contact of the ST2
relay 2005, the back contact and armature | of
the RLS relay 2606, the armature 6 and front
contaect of the ST3 relay 2800, The ST3 relay
2000 connects the A digit reading relays (¥ig. 36)
to the reader (Fig. 12).

In the next closed period, the reading relays
for all digits operate. The first portion of the
input tape consists of splice pattern 081010 op-
erating reading relays A0, Bi, B1, Cd, C{, D4,
DI, £9, Ei, P4 and FT1 (in Figs. 36, 31 and 38).
Ground is extended from the CKI! conductor
{704, through the reading check path, to con-
ductor 3603, the back contact and armature 8
of the AS relay 3408, conductor 4509, back con-
tact and armature 3 of the C relay 4489, the
CKBZ conductor 44@4, the back contact and
armature 2 of the A2 relay 3602, the back contact
and armature 2 of the Al relay 3601, the front
contact and armature 3 of the A0 relay 3600, the
ADO conductor, the armature 5 and hack con-

tact of the 28B relay 3904, the STT conductor, :

back contact and armature 1 of the TIC relay
4101, the STT conductor, to the winding of the
STT relay 32060, so that this relay now becomes
operated. It will be noted that this STT relay
3200 is operated over a back contact of the 28B
‘relay 3%0i, so that the path for the STT relay
3200 will he opened at this point during tape
identity checking and perforating and during
normal splice skipping. The circuit also goes
through the back contact of the TIC relay 4101,
which becomes operated when the tape identity
check is complete and, therefore, the STT relay
3200 is prevented from operating during call en~
tries. In the present case, the STT relay 3200
becomes operated and locks in a circuit from
ground, the front contact and armature 6 of the
ST3A relay 2004, the ON{ conductor, the arma-
ture 8 and bhack contact of the 28C relay 3903,
the STTL conductor, to the armature 3 and front
contact of the STT relay 3203, This relay there-
upon closes a circuit through its armature { and
front contact for the operation of the SK2 relay
3202, which locks over a plurality of circuits
thraugh its armature 4 and front. contact as fol-
lows: (1) ground, front contact and armature 9
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' the 2BA. relay 3500.

of the ST3A relay 2004, the ON2 conductor, the
armature | and back contact of the ESK relay
3201, to armature 4 of the SK2 relay 3202 and (2)
the same ground on the ON2 conductor, the
ack contact and armature T of the LI relay 4104,
the back contact and armature T of the LIUA
relay 4103, the back contact and armature 7T of
the LI'T relay 4102, to the SW2L conductor, where
the circuit divides and extends in one direction:
through the back contact and armature  of the
SKW relay 3203 and. over conductor SKWS to
armature 4 of the SK2 relay 3202 and in the
other direction through the armature 3 and
back contact of the TIC relay 410} to the same
SKWS conductor. The operation of the STT
relay 3200 also closes a circuit from ground,
through its armature 2 and front contact, over
the 28X conductor, the armature 2 and back
contact of the 28C relay 3903, to the winding of
This relay operates and
locks to ground supplied from the H3 reader
contact, over the HBO conductor, to the arma-
ture | and front contact of this 28A relay 3900.
This latter relay, through its armature 3 and
front contact, causes the operation of the 28B
relay 3901 in an obvious circuit. The 28A relay
3900 closes a circuit from the K8 reader contact
(Fig. 13), over the KB2 conductor, and through
the front contact and armature 2 of the 28A re-
lay 3900 to cause the operation of the 28C relay
3883. The 28B relay 3904 performs no functions
a$ this time. The RS2-4 relay 2105 is now op-
erated from the J71 reader contact (Fig. 13),
{ront contact and armature of the R0 relay 1201,
the JM3 conductor, the normally closed contacts.
asscciated with armature 4 of the ESK relay
3251, the SX conductor, back contact and arma-
ture 8 of the AL relay 1700, conductor 1107, the
back contact and armature [ of the LIT relay
4102, the back contact and armature | of the
LIUA relay 4103, the back contact and armature
i of the Li relay 4104, conductor 4105, the arma-
ture 4 and back contact of the SKW relay 3203,
the armature 5 and front contact of the SK2 re-

5 lay 3202, conductor 5809, the armature 3 and

back contact of the 286R relay 4403, the RS2
conductor 4405, to the winding of the RS2-4 re-
lay 2105, The SK2 relay 3202 opens a eircuit at
its armature 3 and back contact which would
normally otherwise be extended from ground,
armature 8 and front contact of the ST3A con-
ductor 2004, the ON4 conductor, the armature
4 and back contact of the PMI relay 2301, the
PMIN conductor, the armature | and front con-
tact of the RS2-4 relay 2105, the armature
3 and back contact of the SK2 relay 3202, the
RSR conductor, to the battery terminal of the
RSR. relay 17103, The operation of the SX2 re-
lay 3200 at this time, therefore, prevents the
RS2-4 relay 2105 from shunting down the RSR.
relay 1193, which preventive act cancels a check-
ing feature (including the release of the RSR
relay 1703) which is intended to block the circuit
if the reader step relays fail to release (see sec~
tion 26 hereinafter).

12.02 Skipping splice

In each reader closed period a J reader con-
tact (Fig. 13) operates the RS2-4 relay 2105 and
this operates the STEP step magnet 207 of the
reader. As long as the RS2-4 relay 2105 keeps
operating, the STEP step magnet 1207 will con-
tinue to advance the reader drum one line each
cycle. In this way all the splice lines are skipped
af the start of the input tape. Af the start of
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the open period following the operation of ‘the
28A and 28B relays 3900 and 3901, the 28C relay
3903 operates from the K8 reader contact (Fig.
13) in the circuit above described. The 28C re-
lay 3983 locks itself and the 28B relay 38061 to
a ground supplied at the armature {8 and front
contact of the SK2 relay 3200 and applied to the
28CL conductor. The locking circuit of the STT
relay 32030, heretofore described as passing
through the armature 3 and back contact of the
28C relay 2903, is, therefore, opened at this time.
Since the operating path for the STT relay 320&
is open at armature § of the operated 28B relay
3901, the STT relay 3200 releases. The 28C re-
lay 3903 also operates the PCA relay 3902 from
the ground on the ON{ conductor, through the
armature § and front contact of the 28C relay.
The PCA. relay 39062 then locks to the ONI con-
ductor through the normally closed contacts of
armature | of the PCB relay 3905. 'The operating
path for the 28A relay 3908 is opened at armature
2 and the back contact of the 28C relay 3903 and
this 28A relay 3808 then releases at the end of
the open period when the ground is removed from
the HB0 conductor.

12.03 End of splice

Splice pattern is followed by the first tape
identity line 2891XX at the start of a tape and
window splice pattern is followed by 287020.
Therefore, the appearance of a 2 in the A digit
is the signal to stop skipping. The A2 reading
relay 3602, through its front contact and arma-
ture 14, grounds the conductor 3606, which  is
now extended through the front contact and
armature il of the SK2 relay 3202 to the wind-
ing of the ESK relay 3201, so that in response to
the operation of the A2 relay 3602 the ESK
relay 3201 is caused to operate. This opens the
operating path for the RS2-4 relay 2105 and the
_circuit stops skipping. The ESK relay 326( is
also operated by any one of the E2, E4, E7, FO,
Fl or F2 relays (Fig. 38) which are arranged
to ground the conductor 3686.. Thus, in the

event that the operation of the A2 relay 8682 .

fails to operate the ESK relay §281, the reading
of an E digit other than 1 or an P digit other
than 0 will also operate the ESK relay 3201. If,
because of an irregular tape condition, an A digit
of 1 or any B digit other than 8 appears, then
the SKAL conductor 3607 will be grounded and
this will be extended through the armature |
and front contact of the SK2 relay 3202 to the

AL conductor leading to the winding of the AL.
Thus under these circum-’

alarm relay 1700.
stances, the AL alarm relay (168 will be operated
to bring in an alarm (see section 22). This
‘possible operation of the AL relay 760 also opens

at its armature 8 the coperating path for the.
RS2-4 relay 2105 so that the circuit stops skip--

ping. As a further safeguard against skipping
‘too far, the short timer TM relay (7165 (see section
21.1) is recycled (by a shunt across condenser
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“1706) each time a 0 is read in the A digit. If the .

timer is not recycled, the AL alarm relay {7108

will be operated in approximately 0.25 second.
This covers the time required to skip a splice
‘between tapes when the reading pins may not
penetrate the tape.
the timer is from ground, front contact and
armature 12 of the A0 relay 3608, the ADG con-
ductor, the armature 5 and back contact of the
SK I relay 3204, the armature 8 and front contact

The circuit for recycling .

65

.of the SK2 relay 3202, the armature 4 and front .

contact of the RS2-4 relay 2105, the TM con-

75
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~ductor, to one terminal of the timing condenser

i706.
12.04 Checking tape index

The first line of tape identity is 2891XX in
which the E and P digits indicate the tape index
of the input tape. These digits are checked
against both the tape type switch (Figs. 50 and
56) and the sort switch (Fig. 50). There are
three methods used to check tape index depend-
ing upon the tape index and the sort:. The fol-
lowing table lists all the possible combinations
and shows in which of the three following sec-
tions each combination is described:

Input Tape Tape Index| Section

12.041
12,043
12,041
12,041
12,041
12.041
12.041
12,042
12,042

Summary tape alone_._......._._
MU and summary tapes..

12.041

When the A2 relay 3602 operates on the
2891XX line, it operates the ESK relay 320§ as
described above and also operates the LK| relay
3302 over the following path: the reader contact
H6 (Fig. 13), a front contact and armature of
the RO relay 1201, the HM4 conductor, the front
contact and armature 5 of the RCD relay 2500,

-the HM4 conductor, to armature 10 and bhack

contact of the A0 relay 3600, the armature i0
and front contact of the A2 relay 3602, the back
contact and armature 10 of the Al relay 3601,
the LKI conductor 3604, the front contact and
armature 7 of the 28C relay 3903, the I'Ki con-
ductor 3904, to the winding of the LKI relay
3302. The LKI relay 3302 operates and locks
in a circuit from ground, front contact and
armature 3 of the ST3A relay 2004, the back

.contact and armature 6 of the LLA relay 3304,

and over the armature 5 and front contact of
the LKi relay 3302 to the winding thereof. As
soon as the reading relays operate (Figs. 36, 37
and 38), the Li relay 4i04 comes up through
the reading relays and the reading check path.
Ground originates either at reader contact Gl
(Fig. 12), through a front contact of the R0 relay
1201 and through the RKA relay 2180 in -its

‘normal position or at reader contact G2 (Fig.
12), through a front contact of the RO relay

1201 and through the RKB relay 2101 in its

‘operated position (the operation of these relays

is described in section 25), and is extended over
the CK conductor, through the armature | and
front contact of the RCD relay 2500, the CK con-
ductor 25601, the armature | and back contact of
the AL relay (700, the CKI lead 1701, thence
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through the two-out-of-five check circuits for
the F, E, D, C and B reading relays (Figs. 38, 37
and 36), conductor 3603, the back contact and
armature 8 of the AS relay 3400, conductor 4509,
the back contact and armature 3 of the C relay
4400, conductor 4401, the back contact and arma-
ture 4 of the LK2 relay 3300, conductor 330{,
the front contact and armature 9 of the A2
reading relay 3602, the back contact and arma-
ture 8 of the Al reading relay 3601, the back
contact and armature 8 of the A0 reading relay
3600, the AD2 conductor leading to the tape index
connector circuit (Fig. 43) where it is extended
by the OBS relay 4300, or the DET relay 4301
to conductor 4305 or alternatively by the MU
relay 4302, the MUAS relay 4303 or the MUS
relay 4304, to the BC conductor. The B con-
ductor extends through the armature 6 and front
contact of the BT relay 3605, the front contact
and armature 9 .of the Bl reading relay 3614,
the armature 8 and back contact of the B4
reading relay 3608, the BDB conductor, and
thence through an armature and front contact
again of one of the relays MU 4302, MUAS 4303
or MUS 4304 to the conductor 4305. This con-
ductor 4305 is further extended over armature
2 and back contact of the ME relay 5300, the
28X conductor, through the front contact and
armature 1 of the 28C relay 3903, the front
contact and armature { of the 28B relay 3901,
the CC conductor, the armature 4 and front
contact of the CT reading relay 37988 and the
front contact and armature 18 of the C2 reading
relay 3701 (expressing the value 9), over the
CD9 conductor, the back contact and armature
4 of the PX relay (800, the CD9 conductor (807,
the front contact and armature 9 of the 28B
relay 3901, the D. C. conductor, the armature 6
and front contact of the D{ reading relay 37102

and the front contact and armature § of the D0 1

reading relay 3703 (expressing the value 1), the
DDI ‘conductor, the front contact and armature
4 of the 28B relay 3%01, the DD conductor, to
the back contact and armature 4 of the CLS8
relay 4200, and thence in a chain circuit through
back contacts and armatures of the other CL
relays in Figs. 42 and 41, the LiA conductor
4106, and thence through an armature and front
contact of any one of the tape index connector
relays in Fig. 43, to the L! conductor, leading
to the winding of the Ll relay 4104. This relay
operates and locks directly to the DD ‘conductor
through its front contact and armature §. The
operation of the Ll relay 4104 releases the SK2
relay 3200, which in turn releases the ESK
relay 3201.

The RSI1-8 relay 2106 is operated if the tape
index perforated on the input tape agrees with
the setting of the tape type and sort switches.
Let it be assumed that the tape type switch is
set on it No. 4 terminal (to indicate message unit
type tape) and that the sort switch is placed on
its No. b terminal (to indicate that the tape is
to be sorted by tens). In accordance with the
foregoing table this would be a tape index 13. A
circuit is then established from :ground, arma-
ture 13 and front contact of the MON relay 2002,
the MONS conductor, sort switch arm 5901, over
the TA conductor to the winding of the TA
relay 340f. Therefore, a path will be established
from ground, armature 4 and front contact of
‘the Id relay 4104, the FC conductor, through
the front contact and armature 8 of the 28B
relay 3901, the FPC conductor leading into ‘the
network of the F digit reading relays, and thence
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through armatures and contacts of the FI and
F2 reading relays (Fig. 38) to the FD3 conductor,
the armature (4 and front contact of the TA
relay 3401, the UB conductor 4502, the armature
t and back contact of the MUS relay 4304, the
S conductor, armature 2 and front contact of
the L{ relay 4104, the TT conductor, tape type
switch arm 5000 on its number 4 MU terminal,
the EDI conductor leading into the network of
the E digit reading relays (Fig. 38), and thence
through the armatures and contacts of the El
and E0 reading relays to the EC conductor, front
contact and armature T of the 28B relay 3901,
the EC conductor 3906, the front contact ‘and
armature 3 of the LI relay 4104, the RS0 con-
ductor 5808, the armature 2 and back contact
of the 286R relay 4403, to the winding of the
RS1-3 relay 2106 over the RS{ conductor 4404.
The connection between the tape type switch
(Pigs. 50 and 56) and the E reading relays (Fig.
38) is such that the tens digit of the tape index
(E) must be 1 for message unit or summary, 2
for toll, 3 for message unit detail and 4 for ob-
serving. The connection between the sort switch
(Fig. 50) and the F digit reading relays (Fig.
38) is such that the units digit of the tape
index (F) must be 0 for office sort, 1 for first
thousands sort, 3 for tens sort, 4 for hundreds
sort, 5 for second thousands sort, while for units
sort it must be 2 for message uhit, toll, message
unit detail and ‘observing tapes and 7 for sum-
mary tapes (for message unit and summary tapes
combined see section 12.042).

When checking a 17-type tape alone in wunits
sort with the tape type switch (Figs. 50 and 56)
set on its No. 2 or MUS contact and the sort
switceh (Fig. 50) placed on its No. # or units sort
position, a circuit may be traced from ground,
armature 4 and front contact of the Id relay
4104, the PC conductor, the front contact and
armature 8 of the 28B relay 3%01, the FC con-
ductor leading to the F digit reading relays (Fig.
38), and thence through the armatures -and
contacts of the F0 and F1 reading relays to the
FD1 conductor, the front contact and armature
i of the MUS relay 4304, the UB conductor 4502,
the front contact and armature 14 of the UA
relay 3402, the UA conductor 4503, the armature
3 and front contact of the MUS relay 4304, the
ED{A conductor, the armature 9 and front con-
tact ‘of the Li relay 4104, the ED{ conductor
through the network of the E digit reading re-
lays (Fig. 38) established by the operation of the
E0 and E{ reading relays to the EC conductor,
through the front contact and armature 7 of the
288 relay 3901, the EC conductor 3906, the front
contact and armature 3 of the L{ relay 4104, the
RS0 conductor 5808, the armature 2 and back
contact of the 286R relay 4463, the RSI con-
ductor 4404, to the winding of the RS1-3 relay
2106 to cause the operation of this last named
relay. The RSi1-3 relay 2106 locks over the
reader open period causing the reader to step.
A circuit is established from ground, armature
{5 and front contact of the RSI-3 relay 2108,
over the RSG -conductor, armature 5 and front
contact of the LI relay 4104, to the winding of
the CLI relay #4107, whereupon the CLi relay
4107 operates and locks in a circuit from ground,
front contact and armature 8 of the 28C relay
3903, the CLL conductor, the armature 3 and
back contact of the PX relay 1800, the CLL con-
ductor 1808, armature 2 and back contact of the
CL8 relay 4200, and thence in a chain circuit

=1
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through the armatures and back contacts of the
other CL relays (Figs. 42 and 41), to the arma-
ture 2 and front contact of the CLi relay 4107.
The CLI relay 4107 operates the TI relay 2800
over the TI conductor from its front contact and
armature 1. The TT relay 2800 in turn locks to
the ground on the front contact and armature
8 of the 28C relay 3903. The CLi relay 4107
opens the original operating path of the ILd
relay 4104 at its armature 3 and back contact
and at its armature 1 prepares an operating path
for the L2 relay 4i108. 'The Ll relay 4104 re-
leases at the end of the closed period, at which
time the reading relays (Figs. 36, 37 and 38)
also release. If the SK2 relay 3202 fails to re-
lease when the Li relay 4104 operates, the oper-
ation of the CLi relay 4107 will operate the AL
alarm relay {700 in a circuit from ground, arma-
ture 6 and front contact of the CL{ relay 4107,
the SKAL conductor, armature { and front con-
tact of the SK2 relay 3202, to the AL alarm
conductor leading to the winding of the AL relay
1700.

12.042

This section describes the tape index check for
message unit tapes combined with summary
tapes in units or tens sort. When the reading
relays operate, the ESK relay 320{ and the LKI|

relay 3382 are operated as previously described..

Instead of the L relay 4104 being operated, either
the LIT relay 4102 or the LITUA relay 4183 will
operate as follows: the same path is followed as
was described in section 12.041, checking the
reading relays and then reading the A, B, C and
D digits since the MUAS relay 4303 is operated
instead of one of the other relays of Fig. 43. The
conductor 4106, instead of being extended to the
LI conductor, is now extended over armature
3 and front contact of the MUAS relay 4303, over
the LiB conductor, and thence through the front
contact and armature 9 of the units sort UA
relay 3402, to the LIU conductor leading to the
winding of the LIUA relay 4193, or alternatively
through the front contact and armature 9 of the
tens sort TA relay 3401, and over the LIT con~
ductor leading to the winding of the LiT relay
4102. The operation of either one of these relays
at its armature 7 and back contact releases the
SK2 relay 3202 and this in turn releases the ESK
relay 320i. EKither of these LIiUA or LIT relays
4103 or 4102 locks through its armature 6 and
front contact to the conductor DDI. Two cycles
of the reader are required for checking tape index
under the conditions of this seetion. The first
input tape on units sort is either tape index 14
or 12. The first tape on tens sort is 13. There-
fore, one of the three I1{A, 12A or I3A re-
lays 3961, 2803 or 3002 is operated during the
first eycle. The circuit for the 1A relay 300t
may be traced from ground, armature 4 and front
contact of the LIUA relay 4103, the FC conduc-~
tor, the front contact and armature 8 of the 2838
relay 3201, the FC conductor leading to the nei-
work of the F digit reading relays (Fig. 38), and
thence through the path provided by the oper-
ated 0 and F'l relays, to the FDI conductor, the
front contact and armature 10 of the LIUA relay
4183, the FDIA conductor, through the back con-
tact and armature T of the 1TB relay 2802, the
back contact and armature 3 of the 12B relay
2900, the armature 5 and back contact of the 1{B
relay 3000, to the winding of the {{A relay 3801.
Similarly, the {2A relay 2903 may be operated
in a circuit beginning with the front contact and
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armature 4 of the LIUA relay 4103 and the {3A
relay 3002 may be operated in a circuit beginning
with the front contact and armature 4 of the
LIT relay 4102. The operated {1A, i2A or {3A
relay 3001, 2903 or 3002 locks to a ground sup-
plied by armature § and front contact of the
ST3A relay 2004, extended over the ON| conduc-
tor through the back contact and armature 5 of
the CL{ relay 4101, to the ONIA conductor sup-
plying a locking circuit for the A relays of Figs.
29 and 30, such as the 1A relay 306i. A circuit
from the K8 reader contact (Fig. 13) extended
over the KB2 conductor will be extended by each
of these A relays to its companion B relay as,
by way of example, through armature | and front
contact of the ilA relay 3001, to the winding of
the 1{B relay 3008. Therefore, in the following
reader closed period this companion B relay op-
erates and locks to ground from armature 3 and
front contact of the MON relay 2002, the MONG
conductor, the resistance 3003, the back contact
and armature T of the 18B relay 3004 for the (3B
relay 3005, and the back contact and armature
6 of the 1TB relay 2902 for the 12B relay 2900
and for the 11B relay 3000. Each of these B re-
lays, when operated, opens the original operating
path of its companion A relay.

When the second reader closed period begins,
the reading relays again operate and a path is
now closed to operate the RSi-3 relay 2105. By
way of example, one of these circuits may be
traced from ground, armature 4§ and front con-
tact of the LIUA relay 4103, the FC conductor,
the front contact and armature 8 of the 28B relay
3961, the FC conductor leading into the network
provided by the F digit reading relays of Fig. 38,
and through a path provided by the operated F#@
and Fl reading relays, the FD{ conductor, the
front contact and armature {0 of the LIUA relay
4163, the FDiA conductor, the armature T and
front contact of the {I1B relay 3008, the TTU con-
ductor, armature 2 and front contact of the LIUA
relay 41083, the TT conductor, the tape type switch
arm 5000 now set on its number 3 or MU and
SUM position, the EDI conductor, and thence
over the circuit previously traced to the RS{-3
relay 2106. Since the tape type switch (Figs. 50
and 56) is set to MUAS the E digit must be 1.
The RSI-3 relay 2106 locks over the reader open
period causing the reader to step. This relay
also operates the CLi relay 4107 in the manner
previously described and the CL{ relay 4107 op-
erates the tape identity TI relay 288€, also as
previously described. The CLI relay 4107 locks
in a circuit from ground, front contact and arma-
ture 8 of the 28C relay 3983, the CLL conductor,
the armature 3 and back contact of the PX relay
1808, the CLL conducter {808, the armature 2 and
back contact of the CL8 relay 4200, and thence
in a chain circuit through each of the CL relays
in Figs. 42 and 41, to the armature 2 and front
contact of the CLi relay 41087. The CLI relay
4107 also opens the operating path for the LIUA
or the LIT relay 4103 or 4102 and prepares the
operating path for the I.2 relay 4108. The LIiUA
or the LIT relay 4103 or 492 remains operated
during the closed period of the reader but when
the G{ or the G2 contact (Fig. 12) opens at the
end of this period, whichever one of these relays
is operated now releases, at which time the read-
ing relays (Figs. 36, 37 and 38) also release. 1If
the SK2 relay 3202 fails to release when the LIiUA
or the LIT relay 4103 or 4192 operates, the opera~-
tion of the CLi relay 4107 operates the AL alarm.



63
relay 1700, as before ‘described, to bring in the
alarm. ‘

12.043

This secticn describes the tape index check
on units sort for tapes {i (alone), 2f, 31 and
A1. Two ‘cycles are required in these cases in
order to operate the 1B relay 29881 to cancel
thousands check on these tapes. During the
first reader closed period the L4 relay 4184 is
operated and the SE2 relay 2252 and the ESK
relay 3281 are released, as described in section
12.041. Ground originating at armature 4 and
front contact of the Li relay 4164 is exiended
through circuits previously described, over the
FD{ conducicr from the P-relays of Fig. 3%,
through the front contact and armmature 2 of
the UA relay 3452 (the units sort relay is oper-
ated since the sort gwitch has been set on its
number 4 or units sort position), the FDIA con-
ductor, the frent contact and armature 8 of the
LI relay £{84, the ¥DIB conductor, the armature
6 and back contact of the XIB relay 2981, to
the winding of the X{A relay 2284, so that this
last relay becomes operated and locks to off
normal ground supplied over the ONIA con-
ductor, through the armature 5 and back contact
of the CL{ relay 4167, from the ON{ conductor
which is grounded by armature § of the ST3A
relay 2084, The XIB relay 2881 then operates
during the following open pericd. On the sec-
ond closed periocd the RSE-3 relay 2106 operates
in a circuit similar to that herefolore described
starting with the front contact and srmature 4
of the L1 relay 4104 and extended through the
contacts of the 28B relay 3801, the ¥ digit read-
ing relays (¥ig. 38), the UA relay 34832, the Li
relay 41G4, the XIB relay 2981, the tape type
switch (Figs. 50 and 58), the E digit reading
relays (Fig. 38), the 288 relay 390( and the I{
relay £{84. The B digit relays (Fig. 38) are con-
nected to the tape type switch (Figs. 50 and 56)
so that the E digit must bhe 1 for message unit,
2 for toll, 3 for message unit detail and 4 for
observing. The reader steps and the CLi relay
4107 is operated and locked as described above.
The CL{ relay 4197 releases the X{A relay 2584,
If the SK2 relay 3282 fails to release when the
L{ relay 41064 operates, the operation of the CLi
relay 4187 will cause the operation of the alarm
AL relay {780, through the path provided by the
cperated SIZ2 relay 3202, to bring in an alarm.

12.05 Caecking marker group

The second line of tape identity is 2892XX in
which the E and F digits indicate the marker
group. These digits are checked against the
marker group tens and marker group units
switches shown in Fig, 52 for all tapes on all
sorts. Ground over the reading check lead
through the A, B, C and D digit reading relays
(Figs. 36 and 37) and over the operated armature
i of the CL{ relay 4187, operates the L2 relay 4108
during the reader closed period. The 1.2 relay
4108 locks to its oeperating lesad independently
of the armature | and front contact of the CLI
relay 4i67. GCround on the armature 3 and front
contact of the L2 relay 4143 may be traced over
the FC conductor, the front contact and arma-
ture 8 of the 288 relay 3981, the FC .conductor
leading into the ¥ digit reading relays (Fig. 38)
and thence out over one of the FD leads corre-
sponding to the units digit of the marker group
and on which units digit the marker group units
switch (Fig. 52) is set, the marker group units
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switch arm 5209, the MGU conductor, front con-
tact and armature { of the L2 relay 4108, the
MGT conductor, the marker group tens switich
arm 5201 which is set on a position -correspond-
ing to the tens digit of the marker group, thence
over the corresponding ED conductor, through
the contact network provided by the E digit read-
ing relays (Fig, 28), and if these relays express
the proper number to the EC conductor, threugh
the front contact and armature T of the 28B
relay 3201, the EC conductor 3946, the front
contact and armature 2 of the L2 relay 418§,
the RSI conductor 5808, the armature 2 and
back contact of the 286R relay 4403, the RSI
conductor 4484, to the winding of the RSI-3
relay 2106, whereby this latter relay becomes op-
erated. The set-up switches are so connected
that the same number must be perforated in the
E and F positions of the tape as are expressed
by the setting of the marker group switches
(Fig. 52). The RESi-3 relay 296 steps the
reader in the open period and operates ‘the CL2
relay 4103, through the front contact and arma-
ture 4 of the L2 relay 4108, which resuilts in the
release of the CL{ relay 4161. The CL2 relay
4189 locks to the ground (on the STDL condenser
of Fig. 42) previously used to hold the CL{ relay
4107 operated.

12.06 Checking first recorder switches

The third line of tape identity is 2893XX in
which the B and 7 digits indicate the number
of the first recorder. This item is not checked
on input tapes but a check is made that the first
recorder switches are off-normal on ofiice and
first thousands sorts and in the off position on
all other sorts. In this case the circuit for the
opsration of the RSI-3 reader step relay 2106
may be traced over the reading check lead; over
a path heretofore described to the DC conductor
coming from the front contact and armature
9 of the 28B relay 3901, through the D digit read-
ing relays (Fig. 37) over the DD3 lead (this is
the third line of tape identity), and thence over
the armature § and front contact of the OFBA
relay 3453 or the armature 5 and front contact
of the FTHA relay 3434 (depending on whether
the zort switch hias been set for central office or
for first thousands sort), the FRON conductor,
thence over either terminal 2 or terminal 3 of

the first recorder tens switech arm 5108 (depend- .

ing on whether this has been set to express 0 or
1, respectively), the first recorder unit switch
arm 5i0f in any one of its positions, the FR
conductor, the armature 6 and front contact of
the CL2 relay 4183, the RS0 conductor 5808,
back contact and armature 2 of the 288R relay
4493, and over the RSt conductor to cause the
operation of the R34--3 relay 2108, On all other
sorts as, for instance, when the setting of the
sort switch (Fig. 50) has caused the operation
of the UA relay 3482 or the TA relay 3401 or
the HATHA relay 3495, the DD3 conductor in
Fig. 3¢ will be extended to the FRN conductor
(instead of the FRON conductor) leading to the
first recorder units switch arm 5101 in its off
position, the first recorded tens switeh arm 5600
in its off position and thence over the FR con-
ductor as before to cause the operation of the
reader step relay.

12.07 Checking last recorder switches

The fourth line of tape identity is 2894XX in
which the E and F digits indicate the number
of the last recorder, This item is not checked on
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input tapes but a check is made that the last:

recorder switches are off-normal on office and
first thousands sorts and normal (in the off posi-
tion) on all other sorts. - The circuit for operating
the RSI-3 reader step relay 2108 is similar to
that described in the previous section, except in
this case that the digit 4 must be expressed in the
D digit reading relays (Fig. 37). Therefore, the
DD4 conductor connected to armature 6 of the
OFBA office sort and FTHA first thousands sort
relays 3403 and 3404 is extended to the LRON
conductor and is connected to armature 8§ of the
UA units, TA tens and HATHA hundreds sorts
relays 3402, 3401 and 3465 and is extended
thereby to the LRN conductor. In the first case,
where it is to be checked that the Isst recorder
switch is off-normal, the DDA conductor extended
to the LRON conductor connects to the last re-
corder tens switch arm 52903 in either its nurmaber
2 or number 3 position (where it expresses the
digit 0 or 1, respectively), the last recorder units
switch arm 5284 (set on any of its positions other
than off), thence over the LR conductor, through
armature 5 and front contact of the CL2 relay
4109, and cver the circuit previously traced to the
winding of the RS1-3 relay 2106. In other cases,
where the UA, TA or HATHA relay 3402, 3401,
or 3405 is operated, the DD4 conductor is ex~
tended over the LRN conductor, through the last
recorder units switch arm 5284 in its off posi-
tion, the last recorder tens switch arm 5283 in its
off position, to the LR lead to cause the operation
of the RS1-3 reader step relay 2168 in the circuit
above described.

12.08 Checking office

The fifth line of tape identity is 2895XC in
which the E digit indicates the office. This item
is checked on all sorts except the office sort where
a check is made that the central office switch
(Fig. 51) is in the off position. Ground over the
reading check lead, through the A, B, C and D
digit reading relays (Figs. 36 and 37), the DD§
conductor, and over the front contact and arma-
ture | of the CL2 relay 4183 will cause the opera-
tion of the L5 relay 420f. Ground through the
front contact and armature { of the L5 relay 4201
will extend over the OF conductor, the central
office switch arm 6102 in its off position, the num-
ber 2 or central office terminal of the sort switch

arm 5002, the RS0 conductor 5808, and thence: ‘

over the circuit previously described to cause the
operation of the RS!-3 relay 2i66. On other
sorts this same ground through the central office
switch arm 5102 will extend the circuit over a
corresponding ED conductor. Thus, if the read-
ing relays (#ig. 38) properly check out over the
EC conductor, sround will extend over front con-

tact and armature 7 of the 288 relay 3981, the BC

conductor 3906, the front contact and armature
2 of the L5 relay 4201, and the RSO conductor
5808 to cause the operation of the RSi-3 relay
2{06. The circuit is connected so that the F digit
must agree with the switch setting. The RS-1-3
reader step relay 210§ steps the reader and op-
erates the CLS relay 4202. This latter relay re-
leases the CL2 relay 4109 and locks to the circuit
previously used for holding this CL2 relay 4199
operated.

12.09 Checking thousands range

The sixth line of tape identity is 2896XX in
which the E and ¥ digits indicate first and last
thousands, where required, or appear as 90 where
first. and last thousands information is not
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needed. The following table indicates on which
tapes 90 or thousands is received:

T and L Thous. 90

Ground over the reading check lead through the
A, B, C and D digit reading relays (Figs. 36 and
37), over the DD& lead, through the front con-
tact and armature { of the CL5 relay 4202, op-
erates the L8 relay 4203. On office and first
thousands sorts all input tapes will have 9 and 0
for the first and last thousands digits and the
switches will be in the off position. The L6 relay
4203 grounds the FC conductor at its armature
§ and front contact, whereupon the FDJ lead
will be grounded and the circuit extended through
the armature | and front contact of the L6 relay
4263, to the FDSA conductor, from which it is
extended over the front contact and armature 1
of the OFBA relay 3403 (when the sort switch is
set in the central office position) or through the
front contact and armature 7 of the FTHA relay
3484 (when the sort switch is set in the first
thousands position) to the THN conductor lead-
ing to the off position terminal of the thousands
last switch arm 51083, the thousands first switch
arm 5184 in its off position, the EDSA conductor,
to armature 2 and front contact of the L6 relay
4203, the ED9 conductor, to the network provided
by the E digit reading relays (Fig. 38), to there-
after be extended in the manner described to the
RSI1-3 relay 2106. The FDOA conductor may also’
be extended through the front contact and arma-
ture 10 of the UA relay 3482 (when the sort switch
is placed in ifs units position) to the THON con-
ductor or alternatively over the front contact and
armature 18 of the TA relay 3461 (when the sort’
switch is in its tens sort position) and thereafter
over the FDOB conductor and through the front
contact and armature | of the MU relay 4302 to
the THON conductor, or again alternatively over
the armature 2 and front contact of the (3B relay
2083, to the THON conductor, thence to any one’
of the positions (excepting off) on which the
thousands first switch arm 5184 is set, through
the thousands last switch arm 5103 (set in any
one of its positions excepting the off position),’
thence over the ED9A conductor as before de-
scribed to cause the operation of the RSi-3 relay
2i06. On units sort all input tapes will have 90
perforated on them but the switches will be set to
control the tape section count. The L6 relay 4203
operates the RSI-3 reader step relay 2106
through one of the circuits just described. The
actual switch settings are not checked at this
time. During the tape section check, however, if
the switches are not properly set, the cireuit will
block on failure of the tape section checking cir-
cuit. On tens sort of all tapes, except tape 13
from the computer, the tape will indicate first
and last thousands and the switches will be off
normal. The L6 relay 4203 will operate the
RS{-3 reader step relay 2106 through the circuit -
described including the front contact and arma- -

‘ture 19 of the TA relay 340(. In this case the E

and F digits on the tape must agree with the
thousands first and thousands last switches (Figs.
51 and 57), respectively, On tens sort of type 13
tape from the computer the L$ relay 4203 op-
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erates the RS1-3 reader step relay 2106 with the
thousands first and thousands last switches in
any position other than off. On the hundreds
and second thousands sorts the L8 relay 4203
operates the RSI-3 reader step relay 2106 in a
circuit coming out of the F digit relays (Fig. 38)
on g particular FD lead, thence through the thou-
sands last switch arm 5105 (which must now be
set properly), over the LTH lead, and thence
through either the armature 2 and front contact
of the TA relay 340( or the HATHA relay 3405,
the L'TH lead, to the front contact and armature
3 of the L relay 4203, the FTH lead, to the thou~
sands first switch arm 5108 (now set on one of its
terminals connected to the ED leads such as the
ED4 lead which must correspond to the operation
of the E digit reading relays of Fig. 38), and
thence over the circuit before described to cause
the operation of the RS(-3 reader step relay 2108.
The RSI-3 reader step relay 2108 steps the reader
and operates the CL§ relay 4204, which there-
upon releases the CL5 relay 4202 and locks itself
to the STDL conductor locking circuit through its
armature 5 and front contact.

12.10 Stepping lape section selector 1o initial
position

During the reader open period following the
check of the 2896XX line the tape section selec-
tor shown in Fig. 35 is stepped oif normal in those
cases where its use is required. The selector is
never used on office and first thousands sorts and
it is always used on tens, hundreds and second
thousands sorts. On units sorts it is not used for
tape 11 alone or tapes 21, 31 or &1. It is used for
tapes 12 alone, 17 alone and tapes 22, 32 and 42.
‘When tapes 1§ and 1T are processed together, the
selector is used only for tape 1T. When tapes {2
and 1T are processed together the selector is used
twice, once for tape iZ and then again, after a
resetting, for tape 17, If the selector is to be
used, the FTI relay 2209 is operated to step the
selector from its normal portion to its initial posi-
tion. The FTI relay 2200 is operated through the
CL& relay €204 during the reader open period.
On tens, hundreds and second thousands sorts
this FT1 relay 2289 is operated in a circuit from
ground at the reader back contact X8, one of the
KB2 conductors, the front contact and armature
| of the CL6 relay 4204, armature 5 and back con-
tact of the TIEA relay 3100, the FTID conductor,
armature | of the UA relay 3482 and of the TA
relay 3401 and of the HATHA relay 3405, and
through the front contacts of either of the latter
two relays to the FTI conductor, thence through
the armature 3§ and back contact of the FT2 relay
2201, to the winding of the FT{ relay 2200, or al-
ternatively through the armature 1 and front
contact of the UA relay 3402, over the FTIC con-
ductor and in one direction through the armature
T and front contact of the MUS relay 4364 to the
PTI conductor for the operation of the FT1 relay
2200. On units sort of message unit tapes alone,
toil message unit detail or observing tapes, the
FTIC conductor is extended by the MU relay 4302
or the DET relay 4304 or the OBS relay 4300 to
the FTIB conductor, which passes through the
back contact and armature 3 of the XIB relay
2901, to the F'IT conductor. - The operation of the
XIB relay 290i for tapes 11, 2{, 3i{ and 4t pre-
vents the operation of the FTi relay 2203 for
these tapes. On units sort of summary tapes
alone, the path is that described through the
armature 7 and front contact of the MUS relay
4304. On units sort of tapes 12 and {71 the FTIC
conductor passes through the armature 6 and
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front contact of the MUAS relay 4303, thence
over the FTIA conductor, the back contact and
armature 3 of the {1B relay 3000, to the FTI con-
ductor, for operating the FT1 relay 2200 as before
described. 'The FTI relay 2200, therefore, op-
erates for tapes 12 and {1, but not for tape |
when it is followed by tape {1. If the FT{ relay
2260 operates, it locks in a circuit from ground,
armature T and front contact of the CL6 relay
4204, the FTIL conductor, the armature 2 and
back contact of the FPT2 relay 2201, the armature
| and front contact of the FTi relay 2209, to bat-
tery through the FT'1 relay 2200. In the following
reader closed period the ROT rotary magnet 3504
of the selector is operated from ground, the K§
reader contact (Fig. 13), one of the KM2 leads,
to armature 5 of the FT{ relay 2200, the back
contact and armature 5 of the FT2 relay 2201, the
back contact and armature 5 of the L'TD relay
2202, the TDS conductor, to the back contact and
armature | of the ALA relay 1708, and over the
ROT lead extending directly to the winding of
the ROT magnet 3504. The TD selector (Fig. 35)
steps from normal position to its first terminal,
which corresponds to tape section 0. At the end
of the closed period the ROT rotary magnet 3501
releases.. During the next closed period the selec-
tor takes another step, unless the FT2 relay 2201
has operated. It continues to take one step for
each reader cycle until stopped by the operation
of the PT2 relay 2201. On tens, hundreds and
second thousands sorts, where the selector is
always used to check tape sections 0 through 9,
the FT2 relay 2201 operates when the selector
reaches the position corresponding to tape digit
0 as follows: ground through the reader break
contact K3, the KB0 conductor, the front con-
tact and armature 4 -of the FTI relay 2202, the
back contact and armature 3 of the STD relay
2293, the TDG conductor connected in parallel
to all the armatures numbered | of the S relays
in Fig. 35, and thence through the armature | and
front contact of the S0 relay 3602 (operated be-
cause the selector switch arm 3503 is on its first
contact), over the 0 conductor, and thence
through the front contact and armature 3 of
either the HATHA relay 3405 or the TA relay
3401 (operated because the sort switch is either
on its tens or hundreds position), thence over
the FTD lead, armature 2 and front contact of
the FTI relay 2200 to the winding of the FT2
relay 2201. On units sort the selector is used to
check a series of tape sections whose value and
lower limits are determined by the setting of the
thousands first and thousands last switches. -In
this case, ground from the reader contact K3 is
extended over the circuit previously described, to
the 0 conductor at the front contact and arma-
ture | of the S0 relay 3502, thence through the
thousands first switch arm 5107 set on its 0 indi-
cating position (or alternatively on a position to
correspond to another one of the operated S re-
lays of Fig. 35), over the PTD conductor leading
to the front contact and armature 3 of the UA
relay 3402, and thence over the FTD conductor
and the circuit previously described to armature
2 and front contact of the FT{ relay 2200, to cp-
erate the FT2 relay 2201. Thus the selector is
stopped in a position corresponding to the setting
of the thousands first switch. The FT2 relay
2201 releases the F'TI relay 2209 and locks to the
MON3 ground over ‘armature 3 and back con-
tact.of the RTD relay 2204. The FT2 relay 2201
connects the EC relay 3504 through the armtaure
6 and front contact of the FI2 relay 22081, and
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the back contact and armature | of the TDA
relay 2205, over the EC conductor in parallel with
the L8 relay 4205. The release of the FPTI relay
2200 prevents further stepping of the selector at
this time.

12.11 Skipping days oj round

The seventh line of tape identity is 2897XX in
which the E and F digits indicate the first and
last days of round. These items are not checked
by the sorter. Ground over the reading check
lead, through the A, B, C and D digit reading re-
lays (Figs. 36 and 37) coming out on the DD1
lead, is extended through the armature 2 and
front contact of the CL6 relay 4204 directly to the
RS0 lead 5865, whereby, as previously described,
the RSI-3 relay 2106 is operated to step the
reader. .

12.12 Checking tape section and round

The eighth line of tape identity is 2898XX in
which the E digit is the tape section and the F
digit is the round. Round is checked on all tapes
in all sorts. The tape section is the digit by which
the tapes were previously sorted. In the sorter,
for example, during a hundreds sort the output
tape perforated by perforator 0, in which all hun-
dreds digits are 0, carries tape section 0. The
conditions under which tape section is checked
are given in section 12.10; they are those cases
where the tape section selector is stepped off nor-
mal. Ground over the reading check lead,
through the A, B, C and D digit reading relays
(Figs. 36 and 37), coming out now on the DDS8
lead and extending through the front contact and
armature 3 of the CL6 relay 42984, causes the op-
eration of the L8 relay 4205. In those cases
where no check is made of tape section the selec-
tor will not have stepped off normal. A circuit
will, therefore, be established from ground, con-
tacts 3505 of the tape section selector off-normal
springs, the SN conductor, and thence either
through armature | and front contact of the
OFBA relay 3403 or of the FTHA relay 4304 or of
the XIB relay 290i or the 1{B relay 3000, to the
TDG conductor leading through armature 3 and
back contact of the STD relay 2203, the armature
3 and back contact of the FTI relay 2200, the TD
conductor, the front contact and armature 2 of
the 1.8 relay 4285, the RD conductor, the arma-
ture 4 and back contact of the 8B relay 3004, the
armature 4 and back contact of the (1B relay
2902, the ED{ conductor, the round switch arm
5003 (now set on the contact representing the
value of the round through the corresponding FD
conductor), and thence through the network of
contacts provided by the F digit reading relays
(Fig. 38), (providing these relays express the
same round digit value), thence out over the FC
conductor, the armature 8 and front contact of
the 28B relay 3901, the FC conductor, to the froni
contact and armature 4 of the L8 relay 4205, and
thence to the RSO conductor §808 leading, as
previously described, to the winding of the RS1-3
relay 2106, whereby the reader is stepped. This
checks that the round digit on the tape agrees
with the setting of the round switch. The con-
tacts of the OFBA relay 3403, the FPTHA relay
3404, the 11B relay 3000 and the XIB relay 2901
are provided so that if the selector fails to step
off normal in a case where it should, then the
path from ifs off-normal contacts will not be
closed. If a summary tape alone is being sorted,
the round switch is set to correspond with the
round of the tape. Whenever a summary tape is
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being sorted with a message unit tape, the round
switch is set to correspond to the round of the
message unit tape and the circuit checks that the
summary tape is for a previous round. On such
a combined sort the {1B relay 2902 or the i8B re-
lay 3004 is operated whenever the tape is being
processed and the round check is made through
the switch arm 5004 of the round switch, check-
ing that the round digit of the summary tape is -
for the round preceding that set up on the round
switch. It may be noted, by way of example, that
if the round switch (Figs. 50 and 56) is set on its
number 6 contact, then the round switch arm
5004 will be connected to the FD3 conductor,
whereas the round switch arm 5003 will be con-
nected to the FD4 conductor. Where the tape
section selector has been stepped off normal,
ground is extended from armature 3 and front
contact of the L8 relay 42058, over the EC conduc-
tor 3906, the armature 7 and front contact of the
28B relay 3901, the EC conductor leading into the
network provided by the contacts of the E digit
reading relays (Fig. 38), through one of the ED
conductors, thence through a corresponding ar-
mature and contact of the EC relay 3504, over
a front contact and armature | of a correspond-
ing 8 relay of Fig. 35, to the TDG conductor, and
thence over the circuit previously described to
operate the RS{-3 reader step relay 2106, so that
this ground replaces the ground from the off-
normal springs of the TD selector (Fig. 35). If
the selector was stepped off normal, then it
stepped to the position corresponding to tape sec-
tion 0 while the circuit was skipping the 2897XX
line. Thus it is already off normal when 2898XX
is read, in those cases where the switch is used.
The circuit waits until the selector has stepped
all the way to its initial position before the path
is closed for checking tape digit and round. This
prevents a satisfaction check of a wrong tape sec-
tion while the selector is still stepping. The check
path is not closed until the EC relay 3504 oper-
ates following the operation of the FT2 relay
2201, by which time the selector has reached its
initial position. While the selector is stepping
and tape section and round are being checked,
the TM relay 1705 timing circuit is prevented
from operating by ground placed on the TM con-
ductor at the front contact and armature i9 of
the CL6 relay 4204. The CL& relay 4204 also
grounds, through its armature 9 and front con-
tact, the TTM conductor to operate the TTM re-
lay 2300, thereby to start the long timer. The
R31-8 reader step relay 2106 steps the reader and
operates the CL8 relay 4200, which locks to the
4021;1% conductor {808 and releases the CL6 relay

12.13 Checking month
12.131 GQGeneral

The ninth and last line of tape identity is
2899XX in which the E and P digits indicate the
month. This is checked against the month tens
and month units switches (Pigs. 50 and 56) on all
tapes in all sorts. In most cases the month shown
on the tape agrees with the switches. 'This is
true for message unit tapes alone, summary tapes
alone, toll, message unit detail and observing
tapes. It is also true on combined sorts of mes-
sage unit and summary tapes whenever the mes-~
sage unit tape is being processed and when the
summary tape is being processed provided the
message unit tape is not for round 0. In this.
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one case when the summary tape is being proc-
essed in a combined sort with a message unit
tape for round 0 the circuit checks that the sum-
mary tape is for the preceding month. Since on
a combined sort the summary tape is always for
the round preceding the message unit tape, when
the latter is for round 0 of any month, the sum-
mary tape must be for round 5 of the preceding
month. The MOC relay 3856 is operated from
ground through the round switch arm 5485 in its
0 indicating position, over the RD2 conductor,
and thence through either the armature { and
front contact of the {IB relay 2802 or the 18B
relay 2504 (operated when the previous month is
to be checked, otherwise it remains normal).
Ground over the reading check lead, through the
A, B, Cand D digit relays (Figs. 35 and 37) com-
ing out -over the DD9Y conductor, and extending
through the front contact and armature | of the
CL8 relay 4289, causes the operation of the 1.9
relay 42906.

12.132 Current month

When the MOC relay 3885 is normal, the path
for checking the month is as follows:

Monin 01 —Ground is extended over armature
4 and front contact of the L5 relay 4206, the
FC conductor, the front contact and armature 8
of the 28B relay 3981, the FC conductor leading
into the network provided by the ¥ digit reading
relays (Fig. 38), out over the P conductor (the
F relays must express the value 1), the month
units switch arm 5306 with the month units
switch moved to its number 3 contact to express
the month units value 1, the MOUI conductor,
the back contact and armature 2 of the MOQC
relay 3006, the MOU conductor, the armature {
and front contact of the LY relay 4208, the MOT
conductor, the month units switch arm 5067 also
set on its number 3 contact, the month tens
switch arm 5303 set on its number 2 contact to
express the value 0, the MOT3 conductor, arma-
ture 1 and back contact of the MOC relay 3026,
the MOT1{ conductor, month tens switch arm 5908
also set on its number 2 contact, the EDC con-
ductor leading into the network provided by the
B digit reading relays (Fig. 38) and, providing
these relays now express the value 0 as they
should, then out over the EC conductor, the front
contact and armature 7 of the 243 relay 3904, the
EC conductor 3945, the armature 3 and front
contact of the L3 relay #2065, the armature 4 and
back contact of the TIEA relay 3189, to the wind-
ing of the TIS relay 3i81.

Month 6203 —Ground is extended over arma-
ture 4 and front contact of the 1.8 relay 4206,
the FC conductor, the armature § and front
contact of the 258 relay 3581, the FC conductor
leading into the network provided by the I digit
reading relays (Fig. 38) and thence out over one
of the FD2 to FDI conductors in accordance with
the units digit of the month and, providing the
month units set-up switch is set to express the
same value, thence cver the month units switch
arm 56036, the MO conductor, the back contact
and armature 2 of the MOC relay 3288, the MOU
conductor, armature | and front contact of the
L§ relay 4206, the MOT conductor, the month
units switch arm 56%7 on any one of its contacts
expressing the units digit of the month 2 to 9,
the MGTi conductor, the month tens switch arm
5083 set on its number 2 contact to express the
value 0, the EDJ conductor through the network
provided by the E digit reading relays (Fig. 38)
and, providing these relays now express the
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month tens value 0, over the EC :conducfor, the
front contact and armature 7 of the 28B relay
2984, the EC conductor 3966, the armature 3 and
front contact of the L3 relay 4208, the armature
4 and back contact of the TIEA relay 3100, to
the winding of the TIS relay 3101.

Month 10.—Ground is extended over armature
4 and front contact of the L8 relay 4206, the FC
conductor, armature 8 and front contact of the
288 relay 3994, the FC conductor leading to the
network provided by the F digit reading relays
(Fig. 38) and, providing these relays now express
the value 0 for the units digit of the month, out
over the FD® conductor, the month units switch
arm 5906 set to express the value 0, the MOUI
conductor, the back contact and armature 2 of
the MOC relay 30385, the MOU <conductor, the
armature | and front contact of the 1.9 relay
4206, the MOT conductor, the month units switch
arm 8087 set to express the value 0, the MOT3
conductor, the armature | and back contact of

the MOCC relay 30826, the MOT!I conductor, the

month tens switch arm 5809 set on its number 3
centact to express the tens digit 1 of the month,
the ED| conductor leading into the network pro-
vided by the E digit reading relays (Fig. 38) and,
providing these now properly express the value 1,
over the EC .conductor, the front contact and
armature 7 of the 28B relay 3901, the EC con-
ductor 3586, the armature 3 and front contact
of the L§ relay 4288, the armature 4 and back
contact of the TIEA relay 31€0, to the winding of
the TIS relay 3ill.

Month 11.—Ground is extended over armature
4 and front contact of the L9 relay 4266, the FC
conductor, the armature 8 and front contact of
the 288 relay 3991, the FC conductor leading

into the network provided by the F digit read-

ing relays (Pig. 38) and, providing these relays
new preperly express the value 1, out over the FD{
conductor, the month units switch arm 5006 set
on its number 3 contact to express the units digit
value 1, the MOUI conductor, the back contact
and armature 2 of the MOC relay 3006, the MOU
conductor, armature { and front contact of the
L9 relay 4206, the MOT conductor, the month
units switch arm 5207 set on its number 3 contact,
the month tens switch arm 5008 set on its number
3 contact to express the value 1, the MOT{ con-
ductor, the month tens switch arm 5009 also set
on its number 3 contact, the EDi conductor lead-
ing into the network provided by the E digit read-
ing relays (Fig. 38) and, providing these now
properly express the months tens digit 1, out over
the EC conductor, the front contact and armature
1 of the 28B relay 3304, the EC conductor 3806,
the armature 3 and front contact of the L§ relay
4206, the armature 4 and back contact of the
TIEA relay 3108, to the winding of the TIS relay
3i0d.

Month 12.—Ground is extended over arma-
ture 4 and front contact of the L9 relay 4286, the
FC conductor, the armature 8 and front contact

of the 28B relay 3984, the FC conductor leading.

into the network provided by the F digit reading
relays. (Fig. 38) and, providing these now prop-
erly express the units digit value 2, out over the
FD2 conductor, the month units switch arm 5006
set on its number 4§ contact to express the value 2,
the MOU! conductor, the back contact and ar-
mature 2 of the MOC relay 3606, the MOU con-
ductor, the armature { and front contact of the
L9 relay 4206, the MOT conductor, the month

units switch arm 5007 set on its terminal 4 to-
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express the value 2, the MOT{ conductor, the
month tens switch arm 5009 set on its num-
ber 3 contact to express the value 1, the ED{ con-
ductor into the network provided by the E digit
reading relays (Fig. 38): and, providing these
reading relays now properly express the month
tens value 1, out over the EC conductor, the
front contact and armature 7 of the 28B relay
3901, the EC conductor 3906, the armature 3 and
front contact of the L9 relay 4206, the armature
4 and back contact of the TIEA relay 3100, to the
winding of the TIS relay 3101.

12.133 Previous month

When the MOC relay 3006 is operated the path
for checking month is as follows:

Month expressed on tape—I12, on switches—
01 —Ground is extended over armature 4 and
front contact of the L9 relay 4206, the F'C con-
ductor, the armature 8 and front contact of the
28B relay 3990{, the F'C conductor into the net-
work provided by the P digit reading relays (Fig.
38) and, providing these relays now properly
express the units digit value 2, thence over the
FD2 conductor, the month tens switch arm 5600
set on its number 2 terminal to express the month
tens value 0, the number 3 terminal for the month
units switeh arm 5010 set on this terminal to ex-
press the month units value 1, the MOU2 con-
ductor, the front contact and armature 2 of the
MOC relay 23006, the MOU conductor, armature
{ and front contact of the L9 relay 4208, the MOT
conductor, the month units switch arm 50087 set
oh its number 3 contact, the month tens switch
arm 5008 set on its number 2 contact, the MOT3
conductor, the &rmature | and front contact of
the MOC relay 3008, the MOT2 conductor, the
month tens switch arm 5011 set on its number 2
contact, the EDI conductor into the netwark
provided by the E digit reading relays (Fig. 38)
and, providing these relays are now set to express
the month tens digit value 1, thence out over the
EC conductor, the front contact and armature 1
of the 28B relay 3906, the EC conductor 2906,
the armature 3 and front contact of the L9 re-
lay 4208, the armature 4 and back contact of the
TIEA relay 3108, to the winding of the TIS relay
3181,

Month expressed on tape—01 to 08, on
switches—02 to 09.—Ground is extended over ar-
mature 4 and front contact of the L9 relay 4206,
the FC conductor, armature 8 and front contact
of the 288 relay 3901, the FC conductor leading
into the network provided by the P digit read-
ing relays (Fig. 338) and, providing these relays
are now set to express the units digit value 1 to 8,
out over one of the conductors FDI to FD8, thence
through the month units switch arm 5010 set on
one of its terminals to express the month units
value 2 to 9, the MOU2 conductor, the front con-
tact and armature 2 of the MOC relay 3006, the
MOU conductor, armature | and front contact of
the L9 relay £296, the MOT conductor, the month
units switch arm 5807 set on any one of its ter-
minals to express the value 2 to 9, the month
tens switch arm 5809 set on its number 2 ter-
minal to express the month tens value 0, the ED0
conductor leading into the network provided by
the E digit reading relays (Fig. 38) and, provid-
ing these relays now properly express the value

0, cut over the EC conductor, the front contact

and armature T of the 28B relay 39914, the EC con-
ductor:3986, the armature 3 and front contact
of the 1.9 relay 4208, armature 4 and back con-
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tact of the TIEA relay 3100, to the winding of the
TIS relay 3101. j

Month expressed on tape—09, on switches—
10.—Ground is extended over armature 4 and
front contact of the L9 relay 4206, the FC con~
ductor, the armature 8§ and front contact of the
28B relay 3801, the FC conductor lsading into
the network provided by the P digit reading re-
lays (Fig. 38) and, providing these relays now
properly express the month uniis value 9, out
over the FD9 conductor, the month units switch
arm 5918 set on its number 2 contact to express
the value 0, the MOU2 conductor, the front con-
tact and armature 2 of the MOC relay 3006, the
MOU conductor, armature | and front contact of
the L9 relay 4206, the MOT conductor, the month
units switch arm 5997 set on its number 2 con-
tact to express the value 0, the MOT3 conductor,
armature { and front contact of the MOC relay
3606, the MOT2 conducior, month tens switch
arm 58{{ set on its number 3 conductor to ex-
press the value 1, the EDO conductor into the
network provided by the E digit reading relays
(Fig. 38) and, providing these relays now proper-
ly express the month tens digit 0, out over the
EC conductor, the front contact and aimature
T of the 28B relay 3981, the EC conductor 3906,
the armature 3 and front contact of the L9 re-
lay 4206, the armature 4 and back contact of the
TIEA relay 3109, to the winding of the TIS re-
lay 3101,

Month erpressed on tape—I10, on switches—
11 —Ground is extended over armature 4 and
front contact of the L9 relay 4208, the FC con-
ductor, the armature 8 and front contact of the.
288 relay 3941, the FPC conductor leading into
the network provided by the P digit reading re-
lays (Fig. 28) and, providing these relays now.
properly express the month units digit 0, out over
the FD8 conductor, the contact 3 of the month
tens switch arm 5608 set on this contact to ex-
press the value 1, the number 2 contact and the
month units switch arm 5018 set thereon to ex-
press the value 1, the MOU2 conductor, the front.
contact and armature 2 of the MOC relay 3006,
the MOU conductor, armature { and front con-.
tact of the L3 relay 4206, the MOT conductor,
month units switch arm 5007 set on its number,
3 contact, the month tens switch arm 5003 set
on its number 3 contact, the MOTI conductor,.
the month tens switch arm 5009 set on its num-
ber 3 contact, the EDI conductor leading into the
network provided by the E digit reading relays
(Fig. 38) and, providing these relays now proper-_
ly express the month tens digit 1, out over the-
EC conductor, the front contact and armature-
T of the 28B relay 3991, the EC conductor 33086,
the armature 3 and front contact of the L9 relay
4206, the armature 4 and back contact of the
TIEA relay 3{008, to the winding of the TIS re-
lay 3181,

Month expressed on tape—I11, on switches—:
12—Ground is extended over armature 4 and:
front contact of the L9 relay 4206, the FC con-
ductor, the armature 8 and front contact of the
288 relay 39814, the I'C conductor leading into
the network provided by the F digit reading re-
lays (Fig. 38) and, providing these relays now.
properly express the month units digit 1, over
the ¥FD! conductor, the number 4 contact and.
the month units switch arm 50§90 set thereon to
express the value 2, the MOU2 conductor, the
front contact and armature 2 of the MOC relay
3006, the MOU conductor, srmature { and front
contact of the L9 relay 4206, the MOT conductor,
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the month units switch arm 5897 set on its num-
ber 4§ contact, the MOT{ conductor, the month
tens switch arm 5008 set on its number 3 con-
tact to express the month tens digit 1, the BDi
conductor leading into the network provided by
the E digit reading relays (Fig. 38) and, provid-
ing these relays now properly express the month
tens digit 1, out over the EC conductor, the front
contact and armature 1 of the 28B relay 330!,
the EC conductor 3906, the armature 3 and
front contact of the 19 relay 4208, the armature
4 and back contact of the TIEA relay 3198, to
the winding of the TIS relay 3i01.

12,134 Complelion of month check

The TIS relay 310! operates in the circuits
above described, instead of the RSI-3 reader
step relay 2106, at the completion of the month
check. The reader is not stepped at this time
and hence remains on the 2899XX line during
tape identity perforating which follows.

13. Perforating tape identity on leading end of
outpul tapes

13.01 Arranging to perforate tape index

Upon its operation the TIS relay 319! locks
in a circuit from ground, front contact and ar-
mature 2 of the RCD relay 2582, the TISL con-
ductor, the back contact and armature { of the
TIE relay 3102, the front contact and armature
6 of the TIS relay 3104 and thence through the
winding thereof. At its armature § and back
contact the TIS relay 3101 opens the connection
between conductors 2107 and 3183 to prevent
the reader advance during tape identity per-
forating. At its armature {1 and front contact
the TIS relay grounds the ME conductor lead-
ing directly to the winding of the ME relay
5300, so that this relay operates. A circuit is
also established from ground, armature § and
front contact of the ST3A relay 2004, the ON?
conductor, through the armature 9 and back con-
tact of the TE relay 4681, the TEN conducior,
the armature 7 and front contact of the TIS re-
lay 3101, the PTI conductor leading to the right-
hand terminal of the TI relay 2800, so that this
relay is shunted down by the operation of the
TIS relay 3101. A connection is also established
by the TIS relay 3101 from its armatures § and
10, respectively, to ground the leads to the Bi
and BT reading relays (Fig. 36) directly and in-
dependently of the tape. The operation of the
ME relay 5300 opens the circuit for the RCA
relay 2400 at armature 4 and back contact of
the ME relay, so that the reading relays (Figs.
36, 37 and 38) are disconnected from the reader
and all of them with the exception of the BI
and BT relays (Pig. 36) are now released. The
ME relay 5300 extends a connection from the Ki
reader confact (Fig. 13) over the KMI{ con-
ductor, through the armature 4 and back con-
tact of the ESP relay 5304, and thence through
the front contact and armature 5 of the ME re-
lay 5300, over the back contact and armature
10 of the APB-C relay 5800, to the A2 reading
relay (Fig. 36), so that the A2 reading relay
3602 thus operates during reader closed periods
providing the APB-C relay 5800 is normal. In
the reader open period, ground from reader con-
tact K3 (Fig. 13), over the KB? conductor, the
front contact and armature § of the RCD relay
2500, the KB@ conductor, the front contact and
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armature 4 of the TIS relay 3101, the PX con~
ductor, back contact and armature | of the
W2A relay 180{, the P0 conductor, armature 2
and back contact of the WSP relay 1906, and
thence in a chain circuit through armatures and
back contacts of the EP relay 1987, the W9 to
W1 relays 1802 to 1803, to the winding of the
PX relay 1880, which thereupon operates and
locks to ground supplied over the front con-
tact and armature 2 of the ST3A relay 2004,
back contact and armature § of the RS{-3 reader
step relay 2108, the PLL conductor, front con-
tact and armature 2 of the TIS relay 3i0t, and
thence in a chain circuit controlled by the PS2

_relay (908, the PS3 relay 1909, the PSi relay

1918, and the PL relays of Fig, 18, to armature
2 and front contact cf the PX relay I8380. An
alternative locking circuit for the PX relay 1800
may be traced from the K1 reader contact (Fig.
13), over the KME conductor, the armature 5
and back contact of the SS relay 5892, front con-
tact and armature 2 of the TIS relay 2101, to
the PLL conductor. The operation of the PX
relay 1808 relcases the CL8 relay 4200 since the

5 connection to the CLL conductor 1808 is opened

at the back contact of armature 3 of the PX
relay 1809. In the next reader closed period
the WI relay 1803 operates from ground sup-
plied over the H5 reader contact, the KM3 con-
ductor, the armature § and back contact of the
PS2 relay 1908, and thence over an ghvious chain
circuit to the armature { and front contact of
the PX relay {806, thence to the winding of the
Wi relay 1883. The Wi relay 1893 now locks

“ in a circuit from ground, front contact and

armature 3 of the TIS relay 3144, the WL con-
ductor, armature 3 and back contact of the
WEP relay 1996, and thence through an obvious
chain circuit to armature 2 and front contact
of the Wi relay 1823. This extra reader cycle
is provided before tape identity perforating to
allow the ME relay 5300 to oparate fully. In the
open period following, the PL{ relay i8035 op-
crates from ground through the reader back
contact K3 (Fig. 13), the KB9 conductor, the
front contact and armature § of the RCD relay
2500, the XB9 conductor, the front contact and
armature 4 of the TIS relay 318(, the PX con-
ductor, the back contact and armature | of the
W2A relay 801, the P6 conductor, the armature
2 and back contact of the WSP relay 1906, and
thence in a2 chain circuit over the armatures
and back contacts of the EP relay 1807 and the
W relays of Fig. 18, to armature | and front
contact of the Wi relay 1883, thence over the
PO conductor {806, the armature { and back con-~
tact of the PSP relay 4689, the PLI conductor, to
the winding of the PLI relay {895. This relay
now operates and opens the holding circuit for
the PX relay 1820 and locks itself into this same
cireuit.

13.02 Spreading tape index

The PLi relay 1805 releases the PX relay (300
and locks to the ground to which the PX relay
1800 had been locked. The PLi relay (885 also
operates reading relays C2, C1, D0 and D{ (Fig.

87) directly through its zrmatures 3, 4, 2 and’

I, respectively, and operates reading  relays
through the tape. type switch (Figs. 50 and 56)
and the sort switch (Fig. 50), the latter by means
of the tape identity sort connector relays of

Fig. 34 which are controlled by the sort switch
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of Pig, 50, in such & way that the following tape
index numbers will be perforated:

Sort
Tape

Summary. ...
%U and Summ.

" In the next reader closed period the A2 read-
ing relay 3602 again opsrates and the W2 relay
1809 operates from the reader make contact K§
(Fig. 13), the KM3 conductor, cver back con-
tacts and armaturss of the PS- relays of Fig.
19, back contacts and armatures of the PL- re-
lays of Fig. 18, and thrcugh the armature § and
front contact of the PLi relay (805. The W2
relay 1809 locks in the circuit heretofore used
for. locking the Wi relay 1883 and thereby re-
leases the Wi relay 1803. The W2A relay 1881
is operated by the W2 relay {889 in a circuit
from ground, armature & and front contact of
the ST3A relay 2084, the ON& conductor, the
armature 1 and front contact of the W2 relay
1809, to the winding of the W2A relay 188{. The
W2A relay 1801 locks over its front contact and
armature 4, to the WL conductor, which is
grounded at the front contact and armature 3
of the TIS relay 3101. At its armature | and
back contact the- W2A relay {803 opens the cir-
cuit. (between the PX and P0 conductors) con-
trolled by the K3 reader contact (Fig. 13) so that
the walking circuit of Fig. 18, controiling the
items to be perforated, will step only when the
RS- reader step relays (Fig. 21) operate after
each line has been spread across all ten per-
forators.

With the reading relays operated in a proper
combination the reading check lead is closed.
The reading check lead connection may be traced
from conductor 3663, the back contact and ar-
mature 8 of the AS relay 34906, conductor 4508,
back contact and armature 3 of the C relay 4400,
the conductor 4491, back contact and armature 4
of the K2 relay 33080, the CK?2 conductor 3381,
the front contact and armature 8 of the A2 read-
ing relay 36082, the back contact and armature
8 of the Al reading relay 3601, the back contact
and armature 8 of the A9 reading relay 3800,
the AD2 conductor, and (thence depending on
the type of tape) through connections provided
by one of the relays of Fig. 43, to conductor 4305,
as, by way of example, from the AD2 conductor,
through armature 3 and front contact of the
OBS relay 4399 to conductor 4385, the armature
2 and front contact of the ME relay 5390, the
APA" conductor, the armature 5 and back con-
tact of the APD relay 5884, to the winding of the
APA relay 5803. The APA relay 5803 operates the
S0B relay 5980 in a circuit from battery, arma-
ture 3 and front contact of the APA relay 5803,
the SB conductor, and thence in a chain circuit
through the armature | and back contact of the
S-A relays of Figs. 59 and 60 starting with the
S8A relay 6084 and ending with the SIA relay
5962, the SO0BA conductor, front-contact and ar-
mature 6 of the APA rvelay 5303, to the winding
of the SOB relay.59808, and thence in a chain cir-
cuit starting with armature 3 and back contact
of the SIB relay 8281 and ending with armature
3 and back contact of the S9B relay 5089, the SBL
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conductor, the armature 2 and front contact of
the APA relay 5803, to the KM5 conductor, de-
riving ground from the K1 reader contact. Ana
other circuit may be traced from ground, front
contact and armature 2 of the ST3A relay 2004,
the back contact and armature § of the RS{-3
reader step relay 2106, the PLL conductor, the
back contact and armature § of the SS relay 5802,
to the KM5 conductor, so that until the SS relay
5802 or the RS{-3 reader step relay 2100 is oper-
ated, the SeB relay 5988 will be steadily ener-
gized instead of being dependent upon the pe-
riodic eircuit provided by the K1 reader contact,
The SO0B relay 5300 locks to battery on its own
front contact and armature 2. When, at some
later time, the APD relay 5884 is operated and
the APA relay 5883 is consequently released, the
holding resistance 5895 is inserted (at armature
4 of the APD relay 5884) in the circuit of the
SO0B relay 5988. Through its front contact and
armature 5 the APA relay 5803 connects the
winding of the APB--C relay 5305 to the HB2A
conductor, which derives ground from the HS8
reader contact through the front contact and ar-
mature 9 of the RCD relay 25¢92. The APB-C
relay 5808, therefore, operates in the next open
period of the reader. A locking circuit for the
APB-C relay 5800 may be traced from ground,
the front contact and armature 8 of the LK re-~
lay 2302, the armature { and back contact of the
LLA relay 33084, the Gi{A conductor, the arma-
ture T and front contact of the APB-C relay 5804.
Upon operation, the APB-C relay 58060 switches
the lead connected to its armatures 9 and 18
from the lead 58014, which previously operated
the A2 reading relay 3602 through its armature 9
and front contact, to the winding of the A2S re~
lay 5806 so that in the next closed period the
A2S relay 5808 operates instead of the A2 read-
ing relay 3682. The operation of the APB-C re-
lay 5800 alse disconnects the RSO and RSE leads
from conductors 5898 and 5808 and transfers
both of these leads to a circuit for the later op-~
eration of the SS relay 5802. When the APD
relay 5804 operates, it releases the APA relay
5803 and locks over its armature 3 and front con-~
tact to the ground supplied at armature 5 and
front contact of the APB-C relay 8880, The APD
relay 5804 also extends the TTM conductor (con~
nected to its armature 6) through its front con-
tact to the TTM conductor 5807 leading to the
winding of the TTM relay 2308, so that thl., latter
relay now becomes operated.

At the beginning of the next closed period of
the reader the A2S relay 5808 operates over the
path previously used to cperate the A2 reading
relay (Fig. 13). This causes the operation of
the SIA relay 5902 in a circuit from the H2 read-
er contact, the HM2 conductor, the armature |
and front contact of the A2S relay 5808, the HM2ZA
conductor, the armature & and back contact of
the WSIA relay 47981, the M2A conductor 4763,
and thence in 9 chain circuit starting with the
back contact and armature 2 of the S8B relay
6000 to the front contact and armature § of the
SOB relay 5980, thence to the winding of the S{A
relay 5982, which now becomes operated. This
relay locks to ground supplied by armature 7
and front contact of the LK relay 3382, over the
G2 conductor, and thence in a chain circuit
starting with armature 2 and back contact of the
S%A relay 6806, to armature 2 and front contact
of the SIA relay 5302. The A2S relay 5865 also
connects the reading check path from conduc-
tor 4401, the back contact and armature 4 of the



2,674,312

79
LK2 relay 3300, the CK2 conductor 330f, the
armature 2 and front contact of the A2S relay
5806, the CK3 conductor, armature 4 and back
contact of the WSIA relay 4101, the CK3A con-
ductor, and thence in a chain circuit starting
with the back contact and armature 5 of the
S9B relay 6000, to the front contact and arma-
ture 4 of the S0B relay 5960, to the P8 conductor
leading to the winding of the PA9 perforator 0
connector relay 6108, so that the perforating
magnets (Fig. 62) of the perforator 0 are now
connected to the circuits over which the output
line is formed. The twenty-eight perforating
magnets of perforator 0 are, therefore, now con-
nected to their corresponding reading relays
through the K- - series checking relays shown
in Pigs. 49, 55 and 61. Those magnets whose
reading relays are operated are connected to
perforating contacts of the reader. The A2
perforating magnet (Fig. 62) is connected
through the PA0 connector relay 6160 and ¥XA2
series relay 4903 in a circuit from the PA2 reader
contact (Fig. 13), over the PA2 conductor, the
armature 3 and front contact of the A2S relay
5806, the PA conductor, the armature { and back
contact of the WSID relay 47182, the armature
I and back contact of the WS2 relay 47100, to the
P2 conductor leading to the winding of the KA2
relay 4903. Eleven perforating magnets operate

to perforate the code 2891XX on output tape 0. ¢

The corresponding series relays, such as the KA2
4903, operate and the PDD perforator register re-
lay 5400 also becomes operated at this time. This
relay is not required when spreading entries on
all output tapes and its locking circuit is opened
since the LN2 and LN35 relays of Fig. 33 are both
normal at the time. When the J5 make ccntact
on the reader (Fig. 13) closes approximately .008
second after the start of the reader closed period,
the PAM perforator advance magnet 6284 is op-
erated in series with the PK9 relay 6205, over a
front contact and armature of the PAO relay 6109,
to the JM3 conductor. When the perforator se-
ries checking relays, such as the PK9 relay 6235,
have operated, the perforating check lead is
closed to operate the SS relay 5802. A ground
over the MON8 conductor, through the winding
of the CKA relay 6207, to the back contact and
armature of the PHE relay 6296, to the armature
3 and front contact of the PK9 relay 6205 will
cause the operation of the CKKA relay 6207 in se-
ries with the PK0 and PAM relays 6205 and 6204.
This in turn, will connect the JB0 conductor to
the winding of the CKB relay 6208, which be-
comes cperated and locked through its armature
2 and front contact to the ground on the HMO
conductor. Through its front contact and ar-
mature {, the CKB relay 6208 places a ground
on conductor §209, which now threads through
the checking circuit provided by the left-hand
armatures of the K-- series relays (Figs. 61, 55
and 49) to the check lead 6101, now extended in
8 chain circuit starting with the back contact
and armature 2 of the PK9 relay 6219, to the
front contact and armature 2 of the PK0 relay
6205, thence over conductor 5211, and again in
a chain circuit starting with the armature 5 and
back contact of the PD8 relay 5401{, through the
armature 4 and front contact of the PDJ relay
5400, the front contact and armature 2 of this
same PDO relay 5400, the RSE conductor eon-
nected to the armature 3 of the APB-C relay
5800, through the front contact thereof, the ar-
mature 2 and front contact of the APD relay
6804, to the winding of the SS relay 5802 to cause
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the operation of this latter relay. At the end of
the closed period the SO0B relay 5900 releases.
During the open period of the reader, ground is
extended from the H8 reader contact, over the
HB2 conductor, the front contact and armature
9 of the RCD relay 2500, the HB2A conductor,
the back contact and armature 4 of the APA
relay 5803, the armature 6 and front contact of
the SS relay 5802, over the SB conductor, and
thence through a chain circuit starting with ar-
mature | and back contact of the S9A relay 6001,
to armature | and front contact of the S{A re-
lay 5902, to the winding of the SiB relay 5901,
so that this relay becomes operated and locks
to the ground supplied over the KT reader con-
tact, the KM5 conductor, the front contact and
armature 4 of the APD relay 5804, the SBL con-
ductor, and thence in a chain circuit starting
with the back contact and armature 8 of the
S9B relay 6009, to the front contact and arma-
ture 4 of the SIB relay 5981. Another holding
circuit for the SIB relay 5901 is provided through
the front contact and armature 2 of the ST3A
relay 2004, the back contact and armature 6 of
the RSI-3 relay 2106, the PLL conductor, and
during the released periods of the SS relay
5802 through the back contact and armature 5
thereof, over armature 4 and front contact of the
APD relay 5804, to the SBL conductor. The SiB
relay 5901 prepares the operating path for the
S2A relay 5903 and, through its front contact and
armature 6, prepares for the operation of the PA|
connector relay 6102. At the start of the next
reader closed period the SS relay 5802 releases
and the A2S relay 5806 and the S2A relay 5903
operate. The A2S relay 5808, closing the con-
nection between the CK2 conductor 3301 and the
CK3 conductor, now grounds the P{ lead at the
armature 6 of the SIB relay 5901 to operate the
number | perforator connector relay 6102, in a
circuit described hereinbefore. At the end  of
the closed period the SS relay 5802 is again op-
erated and the SIB relay 5901 releases. At the
start of the next reader open period the S2B re-
lay 5904 operates. The circuit continues in this
manner perforating the code 289IXX on each
of the ten output tapes. When the A2S relay
5806 operates at the start of the reader closed
period for perforating 2891XX on tape 9, ground
is extended from the reader contact H2, over the
HM2 conductor, through the front contact and
armature | of the A2S relay 5806, the HM2A
conductor, the armature 5 and back contact of
the WSIA relay 4101, the HM2A conductor 4703,
and thence in a chain circuit starting with the
front contact and armature | of the S9B relay
6000, the HM2B conductor, the front contact
and armature |1 of the APB-C relay 5800, the LL
conductor leading to the winding of the LLA re-
lay 3304, so that this relay now becomes oper
ated and locked over its front contact and ar-
mature 3, to the ground supplied by the front
contact and armature 8 of the LKI relay 3302.
The perforating check lead 6211 is now extended
through the one-out-of-ten check through con-
tacts of the PD-relays of Fig.54, throughthe front
contact and armature 3 of the PD9 relay 5401, the
conductor 5402, the armature 8 and back contact
of the WSIA relay 4701, to the conductor 5808,
which may be traced through the armature 2
and back contact of the 286R relay 4403, to the
R3I conductor 4404 leading to the RS1-3 reading
relay 2106, so that this RSI-3 reader step relay
2106 operates. The SS relay 5802 does not opers
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ate for perforator 9. The RSi-3 relay 2106,
however, is prevented from stepping the reader
because the operating circuit for the Step step-
ping magnet {267 is often at the armature § of the
TIS relay 3i6{. The RS{-3 relay 2106 locks it~
self through its front contact and armature (£ to
the H3 reader back contact over the HBO lead
and, through its front contact and armature 1
shunts the timing condenser {708 and also at-
tempts to shunt down the RSR relay {103, The

RSR relay 1703, as will be explained hereinafter .

in Section 26, is slow-releasing and will not re-
lease unless the RSI-3 or RS2-4 reader step re~
lay 21066 or 2i05 remains operated longer than
one reader step period. With the LLA relay
3304 and the RSI-3 relay 2106 operated, the
APB-C relay 55860 and the LKI relay 3302 are
now locked only to reader make contacts (HI
over conductor HM{ and H6 over conductor HM4
respectively), their other locking paths having
been opened at the armature § of the LLA relay
3304 and armature (1 of the RSI-3 relay 2106.
At the end of the closed period for perforator 9
the following relays release: the APB-C relay
§800, the A28 relay 8888, the PAS relay 6188, the
S9B relay 6800, the perforating magnets of the
number § perforator (Fig. 62), the LLA relay
8304, the LK relay 3302 and the PLI relay 1805.
The release of the APB-C relay 5800 results in
the release of the APD relay 5804 and the re-
lease of the LK relay 2302 results in the release
of the S9A relay 6001, The PAM magnet (for
perforator ¢ in Fig. 62) and the PK9 relay 6218
release shortly after the end of the closed period
when the reader contact Ji opens. At the start
of the open period; ground is extended from
reader contact K3, the KB0 conductor, the front
contact and armature 8 of the RCD relay 2500,
the KB conductor, front contact and armature
4 of the TIS relay 2330f, the PX conductor, ar-
mature | and front contact of the RSi-3 relay
2106, the P¢ conductor, and thence in a chain
circuit starting with the armature 2 and back
econtact of the WSP relay 1906, to armature 2
and front contact of the W2 relay 1883, the ar-
mature 3 and front contact of the W2A relay
1391, to the winding of the PL2 relay {818, to
cause the operation of this latter relay. The
PL2 relay 1812 locks over the same path which
previously held the PIL{ relay 805 locked.

13.3 Swnrecding marker group

With the PL2 relay i8{8 cperated a new set
of reading relays is operated to perforate the line
2802XX. The B and I* digits, which represent
the marker group, are under control of the mark-
er group tens and marker group units switches
(Fig. 52), vespectively. The circuits may be
traced from ground supplied by armatures 8 to
12, inclugive, of the PL2 relay (818 to the PMGH
to PMG4 conductors leading to the marker tens
group swilch arms 5205, 5206 and to the marker
group uniis switch arms 5287 and 5208, respec-
tively. This line is spread as described above.
During the first closed period the A2 reading re-
lay 3822 opsraies and causes tha operation of the
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13.04 Spreading first recorder

With the PL3 relay i8i{ operated a new set
of reading relays is operated to perforate the
line 2893XX. The E and F digits, which repre-
sent the first recorder, are controlled by the
first recorder tens and first recorder units switch-
es (Fig. 51), respectively, over the PFRI to 4
leads. With these switches off normal as they
are for office and first thousands sorts, and E
and F reading relays (Fig. 38) corresponding to
the switch settings are operated. On other sorts
where the switches are in the off position the
®2, E1, F4 and P71 reading relays (Fig. 38) are

5 operated to represent the value 90. This line

is spread as described above. At the end of the
process the PL3 relay 1811 releases and the P14
relay 1812 operates.

13.05 Spreading last recorder

With the PL4 relay {812 operated a new set
of reading relays is operated to perforate the
line 2894XX. The E and F digits, which repre-
sent last recorder, are controlled by the last
recorder tens and last recorder units switches
(Fig. 52), respectively, over the PLRI to 4 con-
ductors, respectively. With these switches off
normal, as they are for office and firsy thou-
sands sorts, and B and ¥ digih reading relays
(Fig. 38) corresponding to the switch settings
are operated. On other sorts where the switches
are in the off position the E2, E7, F4 and P1
reading relays (Fig. 38) are operated to rep-
resent the value 90. This line is spread as de-
At the end of the process the
PL4 relay 1812 releases and the PL5 relay I181R
operates.

13.08 Spreading office

With the PL5 relay 1813 operated a new set
of reading relays is operated to perforate the
line 2895%0. The R digit, which represents of-
fice, is under control of the central office switch
(Fig. 51) on all sorts eéxcept office. On office
sort each tape is given an office digit correspond-
ing to the number of its perforator. Ground
through the front contact and armatures 12 and
11 of the PL5 relay 1813, over the PDFI and
PDF2 conductors, is extended over the armatures
& and 3 and their front contacts of the OFBA
relay 2403, to the EX and EY conductors, which
conductors are extended by each of the S0B to
S9B relays (Figs. 59 and §0) to the E digil read-
ing relays (Fig.38) as,by way of examyle, through
the armatures 5 and 6, respectively, of the S0B
relay 5900, to the BT and E4 reading relays (Fig.
38) to express the digit 0. Thus, as this line
is being spread over the perforators each per-
forator will be caused to perforate in the E digit
place a value corresponding to ifs number. The
reading check path is carried around the E d}glt
reading relays (Fig. 38) by a circuit which may
be traced over the CKF conductor connected to
the front contact of armature i of the ET read-
ing relay 3800, the armature 5 and front con-
tact of the W2A relay (801, the CKE conductor,
armature § and back contact of the APB-C relay
5880, conductor 5810, to that portion of the check-
ing circuit between the E and D reading relays
in order to permit the APA relay 5803 to operate.
This is necessary because the E digit reading
relays (Fig. 38) do not operate until the SO0B
relay 5900 operates. 'This line is spread as de-
scribed above. At the end of the proeess the
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PLS relay 1813 releases and the PL6 relay 18i4
operates.

13.07 Spreading thousands range

With the PL§ relay {814 operated a new set
of reading relays is operated to perforate the
line 2886XX. The E and F digits, which rep-
resent first and last thousands, are under control
of the thousand first and thousand last switches
(Figs. 51 and E7), respectively, on all sorts ex-
cept second thousands when they are under con-
trol of the STHA relay 3406. With these switches
off normal as they are for units, tens and hun-
dreds sorts, the E and F reading relays (Fig. 38)
corresponding to the switch settings are operated.
With the switches in the off position as they are
for office and first thousands sorts the E2, BT, F4
and FT reading relays (Fig. 38) are operated to
represent the value 90. These same relays are
also operated through the STHA relay 3406 on
second thousands sort regardless of the position
of the switches which are off normal. In this
case this line is spread as described above. At
the end of the process the PLS relay {814 re-
leases and the PLT relay 1815 operates.

13.08 Spreading days of round

With the PL7 relay 1815 operated a new set
of F and P reading relays (Fig. 38) is operated

to perforate the line 289700. This line is spread °

as described above. At the end of the process the
PLT relay 1815 releases and the PL8 relay (816
operates.

13.09 Spreading tape section and round

With the PL8 relay 1816 operated a new set
of E and F reading relays (Fig. 38) is operated
to perforate the line 2898XX. The E digit, which
represents tape section, is controlled by the S0B
to S9B relays (Figs. 59 and 60) so that a differ-
ent set of E relays is operated for each perfo-
rator in the same manner as described in sec-
tion 13.06, with the exception that in this case
the BX and EY conductors are grounded by

armatures § and (0 of the PL8 relay i816. Each ¢

tape thus receives a tape section corresponding
to the number of its perforator. The F digit,
which represents round, is controlled by the round
switch (Figs. 50 and 56). The reading check lead
is carried around the E digit reading relays in
the circuit hersinabove described to permit the
operation of ths APA relay 5803. This is neces-
sary because the E relays do not operate until
the SO0RB relay 5900 operates. This line is spread
as described above. At the end of the process
the PL8 relay 1816 releases and the PL9 relay
1304 operates.

13.10 Spreading month

With the PL9 relay 1804 operated a new set
of B and F reading relays (Fig. 38) is operated
to perforate the line 2899XX. The E and F digits,
which represent month, are controlled by the
month tens and month units switches (Figs. 50
and 56), respectively. This line is spread as de-
scribed above. The EP relay 1907 (end of per-
forating tape identity) operates during the closed
rerioq following the operation of the PL9 relay
{804, CGround from the K5 reader contact (Fig.
13), over the KM3 conductor, is extended over
the armature 6 and back contact of the PS2
relay 1808, the armature 4 and back contact of
the PS3 relay 1809, the armature 6 and back
contact of the PSI relay 1910, the armature 5
and front contact of the PLS relay (804, to the
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winding of the EP relay (807, thereby to cause
the operation of this latter relay. The EP relay
1807 locks to the circuit heretofore used for lock-
ing the W9 relay 1802 and releases this latter
relay. After the operation of the EP relay 1901,
the 28B relay 3901 and the 28C relay 3903 will
be locked in a circuit extending (1) from the Hi
reader contact (Fig. 13), the HMI{ conductor, the
front contact and armature 4 of the RCD relay
2560, to the GIliA conductor, (2) ground, the
front contact and armature 8 of the LK/{ relay
3302, the armature { and back contact of the
LLA relay 3304, to the GI{A conductor and (3)
from ground, the front contact and armature 8

5 of the LKI relay 3302, through the back con-

tact and armature 11 of the RSI-3 relay 2106,
the back contact and armature 8 of the RS2-4
relay 2105, to the Gi{A conductor, and thence
through the front contact and armature 4 of
the EP relay 1907, the EPG conductor, arma-
ture § and front contact of the TIS relay 3101,
the 28CL conductor, to the front contact and
armature 5 of the 28C relay 3993 for locking
this Jatter relay, and through the front contact
and armature 6 of the 28C relay 3963 to the
28BL conductor, the armature | and back con-
tact of the MTT relay 3104, to the 28B conduc-
tor leading to the winding of the 28B relay 3901
for locking this relay. The EP relay (897 closes
a circuit to the step magnet of the reader through
its front contact and armature {, so that, when
the RS1-3 relay 2106 operates at the end of
spreading this line, the reader will be stepped
off the last line of tape identity on the input
tape. During the open period, ground is extended
from reader contact K3 (Fig. 13), over the KB}
conductor, front contact and armature 8 of the
RCD relay 2500, the KB9 conductor, the front
contact and armature 4 of the TIS relay 3101,
the PX conductor, the armature | and front con-
tact of the RS1-3 relay 2105, the PO conductor,
armature 2 and back contact of the WSP relay
1905, armature 2 and front contact of the EP
relay 1907, the TIE conductor, the back con-
tact and armature 2 of the PTT relay 4605, the
TIE conductor 4606, to the winding of the TIE
relay 3102. The TIE relay 3102 operates in this
circuit and, through its front contact and arma-
ture 4, operates the TIEA relay 3100. Ground
from armature 4 and back contact of the TDRL
relay 4408 is extended over the conductor 44217,
and thence through the front contact and arma-
ture 5§ of the TIE relay 3102 and serves to lock
this relay in operated position. Another ground
from armature 10 and front contact of the MON
relay 2002 over the MONI conductor also serves
as a locking ground for the TIE and TIEA re-
jays 3102 and 3100. After the line 2899XX has
been spread, the APB-C relay 5800, the APD
reiay 5804, the LK relay 3302 and the PL9 relay
1804 are released. The EP relay 1987 operates
the TIC relay 4101 from ground, its armature
6 and front contact, over the TIC conductor
and through the armature | and back contact
of the TICA relay 4100, to indicate that tape
identity has been checked. The TIE and TIEA
relays 3102 and 3100, in operating, indicate that
tape identity was checked and perforated in the
outgoing tapes. The TIE relay 3192 releases the
TIS relay 3101. A ground is extended from the
front contact of armature 4 of the TIC relay
410, over conductor 4@, through the arma-
ture 7 and front contact of the TIE relay 2182,
over the conductor 3105, and thence to one of
the US, TS, HS, THS or OFS relays of Fig, 48
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in accordance with one of the sort switch relays
of Fig. 34, which has been operated by the sort
switch arm 500f. The TIEA relay 3100 opens
the operating path for the FTi relay 2203, The
TIS relay 3101, in releasing, releases the ME
relay 5300, the W2A relay 1801, the TTM relay
2300, the EP relay 1807, the Bl and BT reading
relays 2614 and 3605 and removes the shunt
from about the TI relay 2880. The release of
the PL9 relay 1804 releases the C, D, E and F
digit reading relays (Figs. 37 and 38). The re~-
lease of the ME relay 5300 operates the RCA
relay 2400, thus connecting all the reading relays
(Figs. 36, 37 and 38) to the reader (Fig. 12).

14 Processing call entries
14X Preparing for call entries

1w

With the TIC (tape identity checked), the -

TIE and TIEA (tape identity end of parforating)
relays 410f, 3102 and 3i90 operated, the circuit
is ready to handle call entries. The sort switch
arm 500f has been set in accordance with the
type of sorting to be carried out and, as a result

thereof, one of the relays of Fig. 34 has been .

operated. By way of example, if the switch arm
569! is sebt on its terminal 4 to indicate a sort-
ing by the units digit, then the UA relay 3402
is operated. As a result a circuit is established
from ground, front contact and armature 4 of
the TIC relay 4(04, conductor 4113, armature 7
and front contact of the TIE relay 3(02, conduc-
tor 2185, armature 13 and front contact of the
TA relay 3492, the US conductor, to the wind-
ing of the US relay 4800. An exira reader cycle
is passed, following the perforating of tape iden-
tity, to permit the release of the relays involved
in this process and to allow the RCA relay 2463
te operate. Ground is extended from a reader
make contact K5 (Fig. 13), over the KM3 con-
ductor, through the armature 18 and back con-
tact of the 28C relay 3982, armature 4 and front
contact of the PCA relay 3982, to the winding
of the PCP relay 3905, resulting in the opera-
tion of this latter relay, which locks to the front
contact and armature 2 of the PCA relay 3892.
The PCPE relay 3905, in operating, transfers the
locking circuit of the PCA relay 3902 from the
steadily applied ground over the ON{ conduc-
tor to the periodically applied ground over the

KMA conductor, so that the PCA relay 3992

will release at the end of the closed period and,
in doing so, will also release the PCB relay 8905.
With the PCA relay 23902 operated, the circuit
of the SC relay 4801 is maintained open at the

back contact and armature 5 of the PCA relay

2902, preventing the circuit from proceeding dur-~
ing this cycle. As soon as the RCA relay 2480
operates, the reading relays (Figs. 36, 37 and
38) operate and the SC relay 4801 operates. A

circuit is established from the front contact i

and outermost armature of the RCA relay 24839,
the SCA conductor, the armature { and back
contact of the LK2 relay 3300, the SC conduc-
tor, the armature 5 and bhack contact of the

PCA relay 3802, to the winding of the SC re-

lay 4881 to cause the operation of this relay.
The relesse of the PCA relay 3902 also operates
the LX! relay 3382 in a circuit from the HMA4
conductor, over the armature I8 and back con-
tact of the A8 reading relay 36380, the arma-
ture i@ and front contact of the A2 reading
relay 8662, the back contact and armature {9
of the Al reading relay 3601, the LKl conduc-
tor 3604, the armature 3 and back contact of
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the PCA relay 3902, the LKI conductor 3904,
to the winding of the LKI relay 3302. This re~
lay again locks to the ground at armature 3
of the ST3A relay 2004.

14.2 Five-line eniry
14.21 First line

There are two types of five-line entries. The
detail entry, which is identified by a 1 for the
A digit of the first line, is found on toll, message
unit detail and observing tapes. It is the only
type of call entry on toll and message unit detail
tepes. The unanswered call entry which is iden-
tified by a 3 for the A digit of the first line is
found only on observing tapes. Except as de-
scribed above, on the first call entry follow-
ing tape identity where an extra.cycle is allowed,
one reader cycle is used per line of entry. Dur-
ing the first closed peviod the reading relays
operate. If the A digit is 1 a circuit is estab-
jished from the H8 reader contact (Fig. 13), the
HM4 conductor, the front contact and arma-
ture % of the RCD relay 2588, the HME con-
ductor, the armature (2 and back contact of
the A reading relay 3682, the armature {1 and
back contact of the A2 reading velay 2882, the
front contact and armature {1 of the A{ read-
ing relay 3581, the LKA conductor, and thence
through the armature 7 and front contact of
the OBS relay 4330 or alternatively through the
armature § and front contact of the DET relay
#3814, to the LK conductor 3604, and thence over
the circuit previously traced to the winding
of the UK/{ relay 3382. If the A digit is 3, then
the path may be traced from the HM4 conduc-
tor, through armature if and front contact of
the A8 relay 2608, the armature 12 and front
contact of the A2 relay 3682, the LKIB conduc-

, tor, the armature 8 and front contact of the

OBS relay 4300, the LRIC conductor, the front
contact and armature {1 of the Al reading relay
250!, the LKIA conductor, the armature 7 and
front contact of the OBS relay 4358, to the LKI
conductor 2884, and thence over the path pre-

' viously traced to the winding of the LEI relay

2502, The LK{ relay 3382 locks to the ground
supplied by the ST3A relay 2804, hereinbefore
described. The LING relay 3255 is operated in
2 circuit from ground, armature 7 and front
confact of the LE! relay 3382, armature 5 and
back contact of the LK2 relay 3388, the LNG
eonductor, the back contact and armature $
of the 288 relay 3384, the LN conductor, to the
winding of the LN relay 2385. This relay op-
erates and locks through its front contact and
armature 3, the locking resistance 2312, to the
12 conductor, which is grounded at the froni
contact and armature T of the IX! relay 2352
In order to select the proper perforator on which
to perforate the entry, ons set of perforator
connector relays is operated corresponding to
the sorting digit. The sorting digit is B for
office sort, C for first or second thousands sort,
T for hundreds sort, ® for tens sort and P for
units sort. One of the relays OFS, THS, HS,
TS or US of Fig. 48 is alveady operated depend-
ing upon the position of the sort switch. The
periorator connector relays (Fig. 61) are op-
erated through the CK reading check lead for
which ground originates either at reader con-
tact Gi (Fig. 12) through the REKA relay 21¢0
unocperated or resder contact G2 through the
REKB relay 2i81 operated. This circuit con-
tinues over the CK lead through the armature
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{ and front contact of the RCD relay 2500, the
CX conductor 2581, armature | and back con-
tact of the AL relay 1700, the CKI lead (701,
thenece through the two-ocut-of-five check cir-
cuits of the F, B, D, C and B digit reading re-
lays (Figs. 38, 37 and 36), the conductor 2693,
back contact and armature 8 of the AS relay
2488, conducter 4509, the back contact and arma-
ture 3 of the C relay 4400, conductor 4481, back
contact and armature 4 of the LK2 relay 3330,
to the conductor 330f. If the A digit is 1 this
circuit is extended over the back contact and
armature 8 of the A2 relay 3502, the front con-
tact and armature 7 of the Al relay 368f and
the back contact and armature 7 of the AG re-
lay 3680, to the ADt conductor, which may be
traced over the armature 5 and front contact
of either the OBS relay 4300 or the DET relay
;38! to the BC conductor. If the A digit is 3

then the conductor 330( may be traced through &9

the front contact and armature 9 of the A2
reading relay 2662, the front contact and arma-
ture 9 of the Al reading relay 3601 and the front
contact and armature 9 of the AY reading re-
lay 3600 to the AD3 conductor, which may be
further traced through the front contact and,
armature § of the OBS relay 43080, the arma-
ture 5 and front contact of this same relay,
to the BC conductor. If the entries are to be

sorted by office, the perforator connector relays 3

(Fig. 61) are operated directly by the leads from
the B reading relays (Fig. 36), through the con-
tacts of the OFS relay 4802 and the SC relay
4881, so that the number of the perforator
selected corresponds to the number recorded
for the B digit in the input tape. By way of
example, if the B digit on the input tape is
5 then the ground on the BC conductor will be
extended over the armature 8 and front contact

of the Bl reading relay 3614, the front contact <o

and armature 9 of the B4 reading relay 3508,
the DB5 conductor, the armature 6 and front
contact of the OFS relay 4862, the front con-
tact and armature 6§ of the SC relay 4801, to

the P5 conductor leading to the winding of the .

PAS perforator connector relay (not shown in
Fig. 61). In the case of the BD8 conductor the
circuit is routed through armature 2 and front
contact of the OBS or DET relay of Fig. 43 in
“order to hold this particular lead open during
the transmission of tape identity items (2891XX
to 2899XX). If the entries are to be sorted by
thousands, hundreds, tens or units, the BX
relay 4802 will be operated by the ground used

to operate the corresponding sorting relay, as .

for example, by the ground used for the opera-
ticn of the US relay 4800, through the front
contact and armature | thereof, to the winding
of the BX relay 4803. The BX relay 4803 ties
all of the ten BD leads together so that regard-
less of what value may be expressed by the B
digits a ground will be extended to the C con-
ductor, reached through an armature and front
contact of the BX relay 4803. This ground will
be further extended by the thousands relay to
the CC conductor, the hundreds relay to the
IC conductor, the tens relay to the EC conduc-
tor and the units relay to the FC conductor for
supplying the activating ground which will then
he returned over one of the other armatures of
each of these relays to operate a particular per-
forator connector relay. The perforator thus
selected corresponds to the thousands, hundreds,
tens or units-digit recorded on the input tape.
The perforator connector relays (Fig. 61) con-
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nect the twenty-eight perforating magnets (Fig.
62) in series with checking relays shown in Figs.
49, 55 and 61, through their corresponding read-
ing relays, to a group of reader make contacts,
50 that those magnets corresponding to the op-
erated reading relays operate perforating the
line read on the input tape onto one of the out-
put tapes. The perforator register relays (Fig.
54) operate from the HM3 conductor, over a
circuit closed by the operated perforator con-
nector relay (Fig. 61) and lock in a circuit from
ground, armature 4 and back contact of the LLA
relay 3304, the front contact and armature 4
of the LN5 relay 3305, to the HM3 conductor,
which is extended through the resistance 5402
to the armature 6 and front contact (by way of
example) of the PD9 relay 5401. 'The PD relay
(Fig. 54), therefore, remains operated through-
out the entry to cause the supplementary lines
of the entry, which do not contain sorting digits,
to ke perforated on the same tape as the inigial
line. The PAM perforator advance magnet (Fig.
62) operates in series with its PK checking re-
lay (Fig. 62) from the J make reader contacts
(Fig. 13). If the perforated line checks, that
is, if either one or all three A magnets (Fig. 62)
are energized and two and only two magnets
(Fig. 62) in each other digit are energized, the
reader step relays (Fig. 21) operate to step the
reader. The perforating check lead starts at
ground, back contact and armature 2 of the
PHK relay 6200, conductor 6209, thence through
the left-hand armature network of the XAQ to
KA2 relays (Fig. 49), and in turn through the

7 checking network of the B digit, the C digit,

the D digit, the E digit and the ¥ digit check-
ing relays (Figs. 49, 65 and 61), to conductor
6181, thence through a checking circuit controlled
by the PK relays (Fig. 62), such as the PKJ
relay 6210, to the conductor 6211 (providing one
and one only of these relays is operated) , through
a similar path checking that one and one only
of the PD relays of Fig. 54 is operated, and thencs
to the RSE or RS0 lead (in accordance with the
even or odd numbering of the PD relay oper-
ated), through the back contacts of armature
4 or 1, respectively, of the APB-C relay 5360 to
conductor 5809 or 5808, respectively, to operate
the RS2-4 reader step relay 2105 or the RSI-3
reader step relay 2106. The RS{-3 relay 2106
is used for odd-numbered perforators and the
RS2-4 relay 2105 is used for even-numbered per-
forators. Perforator 9 operates the RS1-3 relay
2186 through the front contact and armature 3
of the PD9 relay 5401, conductor 5402, the arma-
ture 8 and back contact of the WSIA relay 4701
to the RS0 conductor 5808. The reader step re-
lays lock to reader back contact H3 (Fig. 13)
50 that they remain locked up until the end of
the reader open period, and through their op-
eration they step the reader. At the end of the
closed period, the reading relays (Figs. 36, 37
and 38), perforator conhector relays (Fig. §1),
the perforating magnets (Fig. 62) and series K
relays (Fig. 62) all release. Shortly after the
start of the open period when the reader J con-
tacts open, the PAM magnet (Fig. 62) and the
PK- relay (Fig. 62) release, since the opera-
tion of the RS2-3 or RS2-4 reader step relay
2106 or 2105 operates the PHO relay 6212 or the
PHE relay 6206 to open the perforator advance
magnet locking circuit. Whenever the reader
step relays fail to operate, the PAM magnet (Fig.
62) is prevented from releasing and from stepping

the perforator, so that the line just perforated
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is not repeated on the output tape. The LK2
relay 3300 is operated during the open period
following the first line from ground at a reader
back contact H8, the HB2 conductor, front con-
tact and armature 9 of the RCD relay 2580, the
HB2A conductor, and thence either through
armature 9 and front contact of the RS2-4 relay
2105 or the armature {3 and front contact of
the RS{-3 relay 2108, a chain circuit passing
through the armatures 2 and back contacts
of the L2A relay 3306, the L.3A relay 3307 and
the L4A relay 3308, the LK2B conductor, the
armature 18 and back contact of the 28B relay
3501, the LK2A conductor, the back contact and
armature 5 of the LLA relay 3304, the arma-
ture 4 and front contact of the LK relay 3302,
to the winding of the LK2 relay 3368. The LK2
relay 3800 operates and locks to ground at the
front contact and armature 8 of the LKIi relay

3302, through the armature | and back con- *

tact of the LI:A relay 3304, to the front contact
and armature 3 of the LK2 relay 3305. The
LK2 relay 3308, in operating, opens the con-
nection between the reading check lead and the

reading relays (Figs. 36, 37 and 38) through which -

the perforator connector relays (Fig. 61) were
operated on the first line of the entry and re-
ieases the SC relay 4801 to separate the perfora-
tor connector relays (Fig. 61) from the reading
relays (Figs. 36, 37 and 38).

14.22 Second line

At the start of the reader closed period for the
second line the reading relays again operate.
Before the circuit can proceed it must ¢heck that
the A digit is 0 and that all other digits meet
the two-out-oi-five test. The reading check lead
35803 may, therefore, be traced through the arma-~
ture § and back contact of the AS relay 3400,
conductor 4588, back contact and armature 3 of
the C relay 44980, the CKB2 lead 4401, armadtiire 2
and back contact of the A2 reading relay 3602,
the armature 2 and back contact of the Al read-
ing relay 3681, the front eontact and armature 2
of the A réading relay 3600, the ADD conductor,
to armabure £ and front contact of the LK2 re-
lay 338§, the A® conductor leading to the PD-
relays (¥ig. 84) and connected to armatures i
and 2 of the PD$ relay 5481, so that in accord-
ance with the pariicular one of these PD relays
which is operated, the .circuit will then be ex-
tended to the selected conductor leading to the
connector relay (Fig. 61) for the selected perfo-
rator. Ground is extended from reader contact
32, over the M2 conductor, through the front
contact and armature | of the A8 reading relay
3698, the LCA conductor, armature 6 and front
contact of the LK2 relay 3300, and thence in a
chain eircuit starting with armature 2 and back
contact of the 1.2B relay 3309 and extending to
armature 2 of the LN relay 3305, thence through
the front contact thereof to the winding of the
L34 relay 3308, resulting in the operation of this
latter relay to indicate that this is the fourth
from the last line of the entry. “When the perfo-
rator connector relays (Fig. 61) operate, the
perforating magnets (¥ig,'62) perforate the sec-
ond line. The PAM magnet (Fig. 62) operates
and the periorating check lead operates the read-
er sitep relays (Fig. 21) as before, stepping the
reader to the third line. During the .open period
following the second line, the 1.4B relay 3319 op-
erates -in .a circuit from ground, the H8 reader
contact, the HB2 conductor,the front contact and
armature 9.0f the RCD relay-2500, the HB2A con-
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ductor, and thence through either armature 9 and
front contact of the RSzZ-4 relay Zi$% or arma-
ture §3 and iront contact of the RS{-3 relay i,
armature 2 and back contact of the LzA relay
$588, arinature 2 and back contaci of the LsA
relay 33u¢7, armature 2 and iront concact of the
L4A relay 388, to the winding oi the 1.4B relay
33190, so that this relay becomes operated aurng
the open pericd when the Hg reauer 1s closea.

14.23 Third line

The third line is perforated in the same man-
ner. The L3A relay 33071 operates during the
cicsed period and. during the iollowing open
perod the L3B relay (kig. 33) operaies. The
L3A relay 3361 releases the L4A relay 33¢8 and
the LIB reiay (Fig. 33) releases the L4B relay
3310, )

14.24 Fourth line

The fourth line is perforated in the same man-
ner. The LZA relay 83us operates during the
closed period, releasing the L3A relay 33ui, and
the LZ8 relay 38u9 operates during the open
period (which follows), thus releasing the LsB
relay (fig. 33).

14,25 Fifth line

‘Tne fifth line is perforated in the same man-
ner. The LLA relay 33u4 operates during the
closed peried, since its circuit has been closed in
tire previous closed period through the front
contact and armature | of the LzB relay 3384.
‘Ihe operation of the LLA relay 3384 uniocks the
PD- relay of Fig. 54, the L2A relay 3308, the LKI
relay 3802 and the LK2 relay 3300. 'The PD re-
lay (Fig. 54) releases at the end of the line, if the
reader step relay (Fig. 21) operates correctly.
The L2ZA relay 3306 releases immediately upon
the operation of the LLA relay 3384. The LKI
relay 3352, however, is locked into a reader make
contact over the M4 conducior, so that it re-
leases at the end of the closed period, providing
also that one of the reader step relays (Fig, 21)
operates. The LKZ relay 33069 is similarly locked
and it releases at the same time as the LKIi re-
lay 3802. The 3382 reclease of the LK| relay re-
leases the LN§ relay 3308, the LLA relay 504
and the L2B relay 3388. The rélease of the LK2
relay $30¢ reoperates (at its armature | and front
contact) the SC relay 488i. The operation of the
reader step relay (Fig. 21) steps the reader to
the first line of the next entry and the circuit
is prepared for the new entry.

14.4

All two-line entries have 29 as their A and B
digits on the first line. They occur on both mes-
sage unit and summary tapes. The LIKi relay
8882 is operated on the first line from ground,
ceader contact 136 (Fig. 13), the #ni4 conductor,
the iront contact and drmature § of the RCD re-
lay 2568, the HM4 conductor, armature {8 and
back contact of the A$ relay 3680, armature i3
and front contact of the A2 relay 3882, the back
contact and armature 1@ of the Al reading relay
8601, the LK{ conduetor 3684, the armature 3
and back contact of the PCA relay 3882, the LK
conductor 3884, to the winding of the LK! relay
3302, For operating the perforator connector re-
lays (Fig. 61), ground from the reading check
lead is extended .over CKB2 conductor 4481, the
back contact and armature 4 of the LK2 relay
3200, the €K2 conductor 2381, the front contact

Two-line entry
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and armature 9 of the A2 reading relay 3602, the
back contact and armature 8 of the Al reading
relay 3601, the back contact and armature 8 of
the AD reading relay 3600, the AD2 conductor,
and thence through armature 4 and front con-
tact of the MU relay 4302 or the armature 5 and
front contact of the MUAS relay 4303 or the ar-
mature § and front contact of the MUS relay
4304, {o the BC conductor leading to the B digit
reading relays (Fig. 36) and thence through ar-
mature ¢ and front contact of the BT reading
relay 3505, the front contact and armature 7 of
the B4 reading relay 3608 (the operation of the
BT and B4 relays expresses the value 0), the BD3
conductor, through the armature | and front
contact of the BX relay 4803 (the BX relay is
operated since some one relay of Fig., 48 other
than the OFS relay 4802 is operated), then
through a front contact and armature of one
of the THS, HS, TS, or US relays (Fig. 48) to the
CC, the DC, the EC or the PC conductor, re-
spectively, through the circuit network provided
by the operated C, D, E or F digit reading re-
lays (Figs. 37 and 38) to the corresponding output
conductor, and through the relays of Fig. 48, to
the selected perforator connector relay of Fig.
61 (by way of example, if the TS relay 4804 is
operated through the EC conductor, to the EDS
conductor providing the E relays express the
value 6, through the armature 9 and front con-
tact of the TS relay 4804, the front contact and
armature 71 of the SC relay 4801, the Pé conduc-
tor, to the PA6 perforator connector relay, which
is not shown in Fig. 61). This eniry is processed
in the same manner as the five-line entry except
that the I.N2 relay 3311 is operated instead of
the LN5 relay 3305. The LLA relay 3304, there-
fore, operates on the second line. The LN2 relay
3311 is operated by ground, armature T and front
contact of the LKI{ relay 3302, the armature 5 and
back contact of the LK2 relay 3300, the LNG con-~
ductor, the back contact and armature & of the
288 relay 3901, the LN conductor, the front con-
tact and armature 13 of the A2 reading relay
3602, the LN(1) conductor, to armature 3 and
back contact of the TE relay 4601, conductor
4608, the back contact and armature 8 of the
OBS relay 4380, the LN conductor 4308, the ar-
mature 10 and back contact of the Bi reading
relay 3614, the LN2 conductor, to the winding of
the I.N2 relay 3311.

14.5 One-line entry

All one-line entries have 1 as their A digit and
are found only on message unit tapes. The LKI{
and LK2 relays 3302 and 3300 do not operate on
one-line entries. No one of the LNZ and LN5 re-
lays 3311 and 3305 is operated and, therefore, the
line counting relays L-A, I-B (Fig. 33) and the
LLA relay 3384 are not operated as a means for
operating the perforator connector relays.
Ground from the reading check lead over con-
ductor 4401 is extended through the back contact
and armature 4 of the LK?2 relay 3300, the CK2
conductor 3301, the back contact and armature
8 of the A2 reading relay 3602, the front contact
and armature T of the Al reading relay 3601,
the back contact and armature T of the AD read-
ing relay 3600, the ADI conductor, and thence
through either the armature 6 and front contact
of the MU relay 4302 or the armature T and front
contact of the MUAS relay 4303 to the C con-
ductor leading to the front contact and armature
2 of each of the THS, HS, TS and US relays
(Fig. 48), thence over the CC, DC, EC or FC con-~
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ductor, through the C, D, E or F diglit réading
relays (Figs. 37 and 38), out over the conductor
made effective by the value represented by the
selected set of reading relays through such spe-
cific conduector, and an armature and front con-
tact of the sort relay such as the 'TS relay 4804,
to the front contact and armature of the SC re-
lay 4831 to the selected perforator conuector re-
lay (Fig. 61). Since no line count relay, such as
thie LN2 or LN5 relay 3311 or 3305 is operated,
the perforator register relay, such as the PD9
relay 5481, does not lock up on one-line entries.
Perioration, perforator advance and reader step-
bing are accomplished in the same manner as for
other entries.

15 End of one input lape and siart of next input
tape

15.01 Checking tape identity at trailing end of
tape

Tape identity at the trailing end of an input
tape follows immediately after the last call entry.
The circuit reads 2891XX and the 28A relay 5950
operates in a circuit from the reading check path
hereinbefore described, extending over conductor
3503, the back contact and armature 8 of the AS
relay 3420, conductor 4569, the back contact and
armature 3 of the C relay 4406, conductor 4401,
thie back contact and armature 4 of the LK2 relay
3880, conductor 33%1, the front contact and ar-
mature § of the A2 reading relay 3582, the back
contact and armature 8 of the Al reading relay
4801, the back contact and armature 8 of the
AD reading relay 3600, the AD2 conductor, and
thence to the tape index connector relays of
Fig. 43 where it is switched in various manners,
as by way of example, through armature 3 and
front contact of the OBS relay 4300 to the con-
ductor 4385 through the armature 2 and back
contact of the ME relay 5300, the 28X conductor,
the back contact and armature 2 of the 28C re-
lay 3903, to the winding of the 28A relay 3900.
Thereupon a circuit is established from ground,
front contact and armature 4 of the 23A relay
3800, over the TICA conductor, through the arma-
ture | and front contact of the TIC relay 4i0l,
to the winding of the TICA relay 4189. This re-
lay locks to ground, armature 9 and front con-
tact of the ST3A relay 2004, the ON2 conductor,
armature | and back contact of the ESK relay
3201, the SKWS conductor, and thence over ar-
mature 2 and front contact of the TICA relay
4100. The 28A relay 3900 directly grounds the
winding of the 28B relay 3501 and extends the
KB2 conductor through its armature 2 and
front contact to the winding of the 28C relay
3903 which, therefore, operates during the next
reader open period. Upon the operation of the
28C relay 3903, the PCA relay 3902 is operated
from the ground on the ONI! conductor. The
circuit then checks the nine tape identity entries
as described in sections 12.04 to 12.09 and 12.11
to 12.13. The operation of the CLI1 relay 4i07
during the checking of tape index releases the
TIC relay 4101, which thereupon releases that
one of the relays in Fig. 48 which has heen oper-
ated, thus preventing the circuit from handling
any call entries until tape identity has been fully
checked at the leading end of the next tape sec-
tion. This is to prevent the operator from skip-
ping manually past tape identity in the evens
that it fails to check. Only one cycle is required
for checking tape index since the tape index
register .relays -of -Figs.- 29 and 30,if required,
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are already operated from the tape index entry
at the beginning of the tape. With the TIEA
relay 3100 operated, the FPTI relay 2200 does not
operate and the tape section register selector is
not stepped. During the check of month the
LLA relay 3304 is operated from ground, arma-
ture 3 and front contact of the TIEA relay 3180,
the armature 2 and front contact of the 1.9 relay
4206, the LL conductor, to the winding of the
LLA relay 3304.
32392 at the end of the line in which month is
checked and also releases the 28B and 28C re-
lays in Fig. 39. Satisfactory checking of month
is used to operate the RSI-3 reader step relay

2108 now that the TIEA relay 3100 is operated, !

instead of to operate the TIS relay 3101 as was
done at the start of the first tape.

15.02 Skipping skip splice entry and splice pai-
tern

When the reader steps off the month tape iden-
tity line it reads the skip splice entry 2860XX.
(XX is the number of the machine which pro-
duced the tape.) During the reader closed period
the ground transmitted over the KM3 conductor
is extended over armature 1§ and back cohtact of
the 28C relay 3§23, the armature & and front con-
tact of the PCA relay 3802, to the winding of the
PCB relay 3908, so that this relay now becomes
operated and locked through- its own armature 2
and front contact to the front contact and arma-
fure 2 of the PCA relay 3902. The locking circuib
of the PCA relay 3802, heretofore cohtrolied over
the steadily applied ground on the ONi conduct~
or, is now transferred to the ¥M4E conductor, o
that at the end of the closed period the PCA relay
2882 will be released end this will be foliowed by
the release of the PCB relay 3585, Also during
this reader closed period the teading relays (Figs.

36, 37 and 38) will operate, and ground from the ¢

ng cheek path operates the 28A relay 38088
this immeadiately operates the 8B relay 3584,
In the open pericd the PCA and PCB relays 3862
and 8885 release, as above described, and the 28C
relay 3588 cperates. 'The 28A relay 39608 locks to
the TR conductor until the end of the open pe-
riod and then releases. When the reading relays

te in the next closed period, the L4 relay
3502 operatas in & circuit from the H6 reader con-
tact (Fig. 13),the HMAE conductor, the front con-
tact and armature ¥ of the RCD relay 2560, the
HM4 conductor, armature 48 and back contact of
the AB reading relay 3800, armature 19'and front
contact of the A2 reading relay 3602, the back
contact and armature {8 of the Al reading relay
2661, the LE! conductor 3604, the front contact
and armature 7 of the 28C relay 3803, or alterna-
tively through the armature § and back contact of
the PCA raiay 3982, to the LKI conductor 3554
lending directly to the winding of the LXI relay
8389 g0 that this relay becomes operated.

A cirveuit is now established from the reading
check lead 88608, the back contact and armature
8 of the AS relay 3400, conductor 4509, back con-
tact and armature 3 of the C relay 4409, conduc-
tor 3481, the back contact and armature 4 of the
1.2 velay ‘3868, conductor 3381, the front contact
and armature 8 of the A2 relay 3802, the back
contact and armature 8 of the A{ reading relay
2581, the back contact and armature 8 of the Al
reading relay 3608, the AD2 conductor, and
thence through ohe of the pathis provided by the
tape-index connector relays of Fig.43,to the con-
ductor £385, as by way of exanible, ‘through the
grinature -§ ‘and front contact '6f the-OBS relay

This releases the LKI rélay
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4399, conductor 24305, through the armature 2 and
back contact of the ME relay 5386, the 28X con-
ductor, the front contact and armature { of the
28C relay 3883, the front contact and armature
{ of the 2388 relay §881, the CC conductor, thence
to the network provided by the C digit reading
rvelays (Fig. 37), and since these are now express-
ing the value 6, out over the CD# conductor,
thence through the armature 2 and front contact
of the 288 relay 3901, the 286 conductor, to the
winding of the SKP relay 3285 to cause the oper-
ation of this last named relay. A circuit for the
SE1{ relay 3264 is now established from the
ground, armature § and front contact of the LIZ4
relay 2282, the armature 2 and front contact of
the SKP relay 32085, to the winding of the SE{ re-
lay $284. This relay becomes operated and locked
through its front contact and armature 2 to the
groungd supplied by the armature 9 of the LK{ re-
iay 33082, 'Thereupon z circuit is closed from
ground, back contact and armature & of the S¥Xi
relay 3282, the front -contact and armature 3 of
the S¥{ relay 3284, the front contact and arma-
ture 8 of the SKP relay 3208, to the RSE con-

5 ductor 5869 leading through the armature 3 snd

hack contact of the 286R relay 4483, to the RS
conductor 4495 to cause the operation of the R32-
4 relay 2183, The SKP relay 3298 remains oper-
ated until the end of the reader closed period.
‘The 8X{ relay 3264 locks to the LK relay 3382
o5 described and opens the ground by which the
reader step relays recycle the short timer (Fig.
17) each time they operate. The next line read
is 081010 which operates the A0 reading relay

888. The AY relay 3806, through its operation,
extends a ground from its front contact and ar-
mature {2, to the ADG conductor, now extended
hrough the armature § and front contact of the
relay 3284, to the winding of the 8X2 relay

2, =0 that the operation of the A3 relay 363§
results in the operation of the SK2 relay 3202.
The £iX2 relay locks to the ON2 ground through
the srmature {-and hack-contact of the ESK relay
3284, Other locking paths for the SK2 relay 3262
are over the SKWS conductor, armature 3 and
back contact of the TIC relay 4181, to the SWIL
conductor, and in parallel therewith through the
back contact and atmature | of the SKW relay
8283, to the SW2IL conductor, thence in a chain
circuit through the back contacts and armatures
T of the LIT relay 4192, the LIUA relay 4183 and
the L.{ relay £184 to the ON2 conductor. The SK2
relay 3282, by its operation, prevents the RS2-4
relay 2185 from shunting down the RSR relay
17938, operates the LLA relay 3384 through its
armature 7 and front contact from the JMS5 con-
ductor when s J reader contact closes, provides
another locking ground from its armature 18 for
the 28C relay 5983 and connects the R52-4 relay
2488 to the J7 reader contact in g circuit over the
JMB conductor, the normal contacts of armsture
& of the ESK relay 328f, the SK conductor, the
hack econtact and armature § of the AL relay
760, condustor {7187, thence through & chain cir-
cuis including back contacts and armatures { of
the LI relay 4192, the LIUA relay 4i83, the L
relay 4184, conductor 4188, the armature 4 and
back contact of the SKW relay 3283, the arma-
ture & and front contact of the SK2 relay 3202,
10 the RSE conductor 5889 leading, as before de-
scribed, to the winding of the RS2-4 reader step
relay 2108,

15.03 End of input tape
The circuit-continues to:skip the:gplice pattern
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codes 081010 until the end of the tape permits the
additional reading relays to operate, providing
the sections of tape are not spliced together, or
until the A2 reading relay 3602 operates on the
first tape identity line at the start of the next sec-
tion of tape, if the sections are spliced together.
If the tapes are not spliced and the tape runs out
of the reader the circuit brings in the alarm as
described in section 22.

15.04 - Starting new tape

If the tapes are not spliced together and the
circuit has blocked, it is released by the operation
cof the machine release key as deseribed in section
22. The motor is then started and the new tape
is fed in.. The circuit proceeds as described in
sections 12.01, 12.02 and 12.03 to skip the splice
at the beginning of the new input tape, stopping
when it reaches the code 2891{XX. If the tapes
are spliced together the circuit skips without stop-
ping from the skip splice entry near the end of
the previous tape to the 283/XX line on the new
tape.

15.05 Checking tape index
15.051 General

If the machine is processing message unit tapes
alone, summary tapes alone, toll tapes, message
unit detail tapes or observing tapes, the tape
index of the new tape will be the same as the
tape index of the previous tape. Under the con-
ditions described in 12.041 a circuit will operate
exactly as described there. Under the conditions
as described in section 12.043, where the XIA and
XI1B relays 2904 and 2901 operated previously, the
XIB relay 2901 will still be locked up and the
chack will be completed in one cycle of the reader
instead of the two originally required. Under the

conditions described in section 12.042, where mes- 4

sage unit and summary tapes are being processed
together, there are several possible conditions.

15.052 New tape index same as previous tape
index

If the new tape has the same index as the ¢

previous tape, the tape index is checked in one
reader cycle because the (1B, 12B, 13B, 1B or
188 and 18C tape index register relays 3000, 2900,
3005, 2902 or 3864 and 3008 will still be operated
depending upon the tape index of the previous
section of tape.

15.053  Tape index 17 follows tape indexr 11
If the previous tape index was 11, then the !B

relay 3086 will be operated. On the first reader °

cycle the ITA relay 2803 operates from ground,
armature 4 and front contact of the LITA relay
4103, the FC conductor, the front contact and
armature 8 of the 28B relay 3801, the ¥C con-
ductor leading to the network of the I digit read-
ing relays (Fig. 38), and then cut over the FDI
lead (the Fdigit reading relays express the value
7>, the front contact and armature 8 of the LIUA
relay 4103, the FDTA conductor, the front con-
tact and armature 8 of the 1B relay 3000, thence
through armature 18 and back contact of the 11B
relay 2902, to the winding of the (1A relay 2905,
which thereupon operates. In cperating the 1TA

relay 2905 places ground, through its armature 4 ,

and front contact, on the TDS lead extending di-
rectly to the winding of the TDS relay 2206. This
relay in turn becomes operated and locks through
its armature { and front contact, to the TDSL
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tact of the CL8 relay 4200, to the ground on the
MONI conductor from the front contact and
armature (0 of the MON relay 2002. In the
reader open period the (1B relay 2902 operates,
releasing the 1TA relay 2905 and the (1B relay
3000, In the second closed period the tape index
check is completed through the 11B relay 2902.

15.05¢ Tap index 17 follows tape index 12

If the previous tape was 12 then the i2B relay
will be operated. If the LTD relay 2202 is also
operated, indicating that all the twelve tapes
have been received, then the 11A relay 2905 oper-
ates on the first reader cycle in a circuit similar
to that heretofore described, excepting that the
circuit extends from the FDTA conductor, over
the front contact and armature 5 of the 12B relay
2900, the (TAA conductor, the armature | and
front contact of the LTD relay 2202, the {1A con-
ductor, the armature {0 and back contact of the
{1B relay 2902, to the winding of the {1A relay
2305. The (1A relay 2905 operates as before and
at the same time operates the TDS relay 2206
through the armature 5 and back contact of the
CLS relay 4200. The operation of this relay closes
a circuit from ground, armature 7 and front con-
tact of the {2B relay 2900, armature | and front
contact of the [TA relay 2905, over the RTD con-
ductor directly to the winding of the RTD relay
2204. 1In the reader open period the {TB relay
2802 operates, releasing the 1TA relay 2905 and
128 relay 2806. In the second closed period the
tape index check is completed through the (1B
relay 2802. During its previous operation the
RTD relay 2204 extends a ground from the off-
normal contact 3510, over the SON conductor, if
this selector is off-normal, front contact and
armature 4 of the RTD relay 2204, the TOR con-
ductor, to the release magnet 3500 thereof, to in-
sure that this switch has been returned to normal.

15.055 Tape index 18 follows tape index 13

If the previous tape index was 3, then the 13A
relay 3002 will be operated. On the first reader
cycle when the F digit reading relays (Fig. 38)
express the value 8, ground on the FD8 conductor
will be extended over the front contact and arma-
ture 8 of the LIT relay 4102, the FD8A conductor,
the front contact and armature T of the 13B relay
3285, armature 10 and back contact of the (8B
relay 3004, to the winding of the (8A relay 3001,
50 that the 18A relay 3007 now becomes operated.
In the reader open period the 18B relay 3004 op-
erates and through its front contact and arma-
ture 8 closes a circuit from the MONS§ ground di-
rectly to the winding of the 18C relay 3068, which
then operates and locks over the 18CL conductor
also deriving ground from the MONG lead through
armature 2 and back contact of the TK relay
2207. In the second closed period the tape index
check is completed through the 18B relay 3604.

15.056 Tape index 13 follows tape index 18

If the previous tape was (8 then the i8B and
i6C relays 3004 and 3008 will be operated. In
the first reader cycle with the F digit reading
relays (Fig. 38) expressing the value 3, a cir-
cuit will be established from the FD3 lead over
the front contact and armature 9§ of the LIT
relay 4102, the 13AA conductor, the front con-
tact and armature (1 of the 18B relay 3004, the
13A conductor, the armature 8 and back con-
tact of the (3B relay 3005, to the winding of
the {3A relay 3002. In the reader open period

Jead leading through armature § and back con- 75 the 3B relay 3006: operates, releasing the 13A
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telay 3002 and the I8B relay 3004, but leaving
the {8C relay 3008 operated and locked. In the
second closed period the tape index check is
completed through the 13B relay 3005.

15.06 Checking marker group, first and last re-
corder office eand thousands range

The circuit reads and checks tape identity
lines 2892XX, 2893XX, 2894XX, 2895XX and
2896XX as described in sections 12.05 to 12.08
inclusive.

15.07 Resetlting tape section selector
15.071 General

On units sort of message unit and summary
tapes combined, it is necessary to move the tape
section selector (Fig. 35) following the check of
first and last thousands. If tapes Il and (T are
being processed together, the selector remains
normal during the processing of tape (1 and
must be set to an initial position corresponding
to the thousand first switch following thousands
check of the first tape 1. If tapes 12 and {7
are being processed together the selector is used
to count the 12-type tapes, then following thou-
sands check on the first 17-type tape it must
first be restored to normal and then advanced to
an initial position corresponding to the thou-
sand first switch.

15.072 Tape index 17 follows tape index 11

During the tape index check of the first fape
iT the TDS relay 2286 was operated as de-
scribed in section 15.053. When the CL§ re-
lay 4204 operates following the check of the
first and last thousands, the FTI relay 2200
is operated in the open period of the reader
to advance the selector to its initial posi-
tion. A circuit may be traced from the K8
reader contact (Fig. 13) over the KB2 conductor,
the armature | and front contact of the CL6
relay 4204, the FTIE conductor, over the arma-
ture 5 and back contact of the TIEA relay 3150
to the FFTID conductor, or alternatively over the
armature 2 and front contact of the TDS relay
2206 to the FTID conductor, the armature | and
front contact of the UA relay 3482, the FTIC
conductor, the armature 6 and front contact of
the MUAS relay 4383, the FTIA conductor, the
back contact and armature 3 of the {IB relay
3000, the FTI conductor, armature 3 and back
contact of the FT2 relay 22014, to the winding of
the FTI{ relay 2283. The FTi relay 2260 oper-
ates and locks over its armature { and front
contact, the back contact and armature 2 of
the FT2 relay 2281, and thence over the FTIL
conductor, to ground supplied at the front con-
tact and armature T of the CL§ relay 4204. In
the following reader closed period the ROT
rotary magnet 3501 of the selector (Fig. 35) is
operated in a circuit from the K5 reader con-
tact (Fig. 13), over the XM3 conductor, arma-
ture 5 and front contact of the FTI relay 2200,
the back contact and armature § of the FT2
relay 22814, the back contact and armature 5 of
the LTD relay 2282, the TDS conductor, the
armature | and back contact of the ALA relay
1708, the ROT conductor leading directly to the
winding of the ROT rotary magnet 3501. The
selector steps from its normal position to the
position corresponding to tape digit 0. At the
end of the closed period the ROT rotary mag-
net 3501 releases. During the next closed period
the selector takes another step, unless the FI?2
relay 2201 has operated. It continues to take

14

10

15

20

25

30

40

50

56

60

65

70

75

98

one step for each reader cycle until stopped by
the operation of the FT2 relay 2201. This relay
is operated by ground from reader contact K3,
the KBO conductor, the front contact and arma-
ture 4 of the FTI{ relay 2206, the back contact
and armature 3 of the STD relay 2203, the TDG
conductor, thence through an armature { and
front contact of one of the S relays of Fig. 35
(which is at present operated), through the cor-
responding conductor leading to the contacts of
the thousands first switch (Fig. 51), through the
thousands first switch arm %187 resting thereon,
the FI'D conductor, the front contact and arma-
ture 3 of the UA relay 3402, the FTD conductor,
to armature 2 and front contact of the FTI
relay 2288, to the winding of the FT2 relay 2201.
The FTI2 relay 2281 releases the FTI relay 2200
and locks through its armature 4 and front con-
tact, over the back contact and armature 3 of
the RTD relay 2204, to the ground supplied over
the MON32 conductor. The T2 relay 2201 con-
nects the winding of the EC relay 3504 through
armature § and front contact of the FT2 relay
2201, over the back contact and armature i of
the TDA relay 228F and over the EC conductor
in parallel with the winding of the I.8 relay
4265. The release of the FTi relay 2200 pre-
vents further stepping of the selector at this
time.

15.073 Tape index 17 follows tape index 12

During the tape index check of the first tape
7 the TDS and RTD relays 2286 and 2204 were
operated as described in section 15.054. The
RTD relay 2284 locks in a circuit from ground,
armature { and front contact of the RTD relay
2284, over the RTDG conductor, through arma-
ture { and front contact of the {TA relay 2905,
the RTD conductor, to the winding of the RTD
relay 2204. In operating, the RTD relay 2204
releases the LTD relay 2205 and the FT2 relay
2201. It also operates the RIS release magnet
3880 of the tape section selector, thus restoring
the selector to normal, The circuit for the RLS

5 release magnet 3500 may be traced from the

lower set of selector off-normal contacts 3510,
the SON conductor, the front contact and arma-
ture 4 of the RTD relay 2205, over the TDR
conductor, to the winding of the RLS release
magnet 8588. As this switch returns to nor-
mal, the off-normal contacts are moved into the
position shown and the circuit for the RLS re-
lease magnet 3800 is open. When the CL6 re-
lay 4204 operates, at the completion of first and
last thousands check, the selector is normal and
the FT{ relay 2280 operates: The selector is
stepped as described in section 15.072.

15.08 Skipping days of round

The 2897XX line is skipped as described in sec-
tion 12.11.

15.09 Checking tape section and round
15.091 General

At the start of the first input tape of a run
the tape section must check with the selector
which has stepped either to 0 or to a position
corresponding to the thousands first switch (Fig.
51). On subsequent tapes the tape section may
agree with the selector or it may be one greater
than the selector setting. In the latter case the
selector is advanced one step and on the follow-
ing reader cycle the tape section check is com-
pleted, D
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15092 Tape section agrees with selector
The tape section check, where the tape section
and sélector agree, is described in section 12:12.
For those tapes where the tape section is not
cheéecked the selector is normal and the check is
omitted.. Round is checked in all cases.

15.093 Tape section is one greater than selector

If the tape section of the input tape does not
agree with the setting of the TD selector (Fig.
35) the path for operating the RS1-3 reader step
relay 2106 is open. If it exceeds the sebting of the
selector by 1, a path.is closed to operate the STD
relay 2203 as follows: ground, armature 3 and
front contact of the L8 relay 4205, the EC con-
ductor 8906, the armature T and front contact of
the 28B relay 3901, the EC conductor into the
network of the I digit reading relays (Fig. 38),
and then, by way of example, over the EDS con-
ductor, the front contact and armature 2 of the
Sd relay 3511 (assuming the TD selector (Fig. 35)
to be one step behind the tape section value read
by the reading relays), over the back contact and
armature 3 of the TDS relay 2206, the SA con-
ductor, the armature (0 and front contact of
the TIE relay 3102, the front contact and arma-
ture | of the L8 relay 4283, the STD conductor,
the armature 6 and back contact of the (8B relay
3004, the front contact and armature 2 of the
{8C relay 3008, over the STD conductor directly
to the winding of the STD relay 2283. The front
contact and armature 10 of the TIE relay 3102
in this path prevents the stepping of the selector
when reading the first input tape which must
agree with the initial setting of the selector. The
back contact and armature 3 of the TDS relay
2206 prevents the stepping of the selector when
the first tape {7 is being read. This 17-type tape
must always agree with the initial setting of the
selector. The contacts and armatures 6 and 2
of the 18B and (8C relays 3804 and 3008 are
provided so that the selector will not step on tape
18 during a combined- sort of tapes 183 and I3
and: will step on tape 13 only if a tape {8 has
already been processed. This is made necessary
by the method in which tapes 13 and 18 are proc~
essed on tens sort. The lowest numbered tape
13 is sorted first, followed by the correspondingly
numbered tape 18, then the next tape of section
13 is processed, followed by the corresponding
tape 18, etc. The STD relay 2203 locks to the
ground on the armature 2 of the CL8 relay 4200
and opens the tape section checking lead. It
also connects the TK relay 2207 to the KB2 con-
ductor, which derives ground from the reader
back contact K8 (Fig. 13). The STD relay 2203
establishes a connection from ground, over its
armature 5 and front contact, over the back con-
tact and armature 5 of the L'TD relay, to the TDS
conductor connected at the back contact and ar-
mature | of the ALA relay 1108 to the wind-
ing of the ROT rotary magnet 3501, to operate
this magnet to step the selector forward one posi-
tion. During the reader open period the TK relay
2207 responds and locks to the CLL conductor,
connected through the armature 3 and back con-
tact. of the PX relay 1800, to the CLIL: conductor
deriving ground from the armature 8 and front
contact of the 28C relay 3903. The operation of
the TK relay 2207 releases the {8C relay 3908
and closes the lead to the RS1-3 reader step relay
2106 by extending the TDG conductor through
its front contact and armature 3, and the arma-
ture 4 and front contact of the STD relay 2203,
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to' the TD-cohductor over the front: contact of:
armature 3:of the FTI relay 2200. If the tape.
section. and. the selector now agree; and if the
round agrees with the round switch, the RSI=3
reader step relay 2106 operates, followed by the
operation- of the CL8 relay 4200, which in turn
releases the STD relay 2203. The RS{-3 reader
step relay 2106 steps:the reader to the next:line.

15.094 Last tape section

During the check of month the LTD relay 2202
is connected to the selector and. if. the selector
is in the position corresponding to thé last tape
section expected on the run, then the:LTD relay
2202 operates. The path is. from ground, back
contact.and armature 8 of the CL§ relay. 4204,
the TDG conductor, armature [ and. front con-
tact of the S9 relay 3509, the No- 9 conductor,
and. thence either through (1) the thousands.
last switch arm §108, the LTD, conductor: 5109,
the front contact and armature 4 of the UA relay.
3402 or (2) the front: contact and armature- 4
of the TA relay 3401 or (3) the front contact
and armature 4 of the HATHA relay 3405, to
the. LTD conductor 3401, thence through the
front contact- and armature T of the L9 relay
4206, the LTD conductor 4207, the front contact
and. armature | of the FT2 relay 2201, to- the
winding of the LTD relay 2202. On tens, hun-
dreds and second thousands sorts, the LTD relay
2202 operates when the selector is in the position
corresponding to tape section 9 and the S9 relay
3509 is operated. On units sort the LTD relay
2202 operates when the position of the selector
corresponds to the setting of the thousands last
switch. - The LTD relay 2202 locks through its.
iront contact and armature 4 and the back con-
tact and armature 2:of the RTD relay 2204, to
ground-on the MON2 conductor. The LTD relay.
2202 opens the circuit for the ROT rotary mag-
net 3501, opens one of the paths for operating
the. {TA relay 2906 and makes the end-of-tape
key 4008 effective under certain conditions. The
LTD relay 2202 lights the last section lamp (Fig.
28) from ground, armature 8 and back contact
of the MUAS: relay 4303, the: LP conductor, the
front contact and armature 3 of the LTD relay
2202, the LS conductor leading to the last. sec-
tion lamp in Fig. 28; for all sorts. except those
involving. combined: message unit and summary
tapes. In, these cases the MUAS relay 4303 is
operated: and. the last section lamp. is lighted
when the 11B or (8B relay 2902 or 3004 operates,

_ the LP conductor being grounded at armature
' 2 and front-contact of the {1B relay or alterna-

tively, at the front.contact and armature 2 of
the 18B relay. Instead of lighting as soon as
the LTD relay 2202 operates while a message unit
tape is in process, therefore, the last section lamp.
waits until the summary tape has been handled.
If tapes 12 and. t1 are being processed together
on.units sort, the LTD relay 2202 must be oper-
ated before a type: i1 tape can he accepted (see
section 15.054), When tape 11 is'read it operates
the RTD relay 2204, which releases.the LTD re-
lay 2202 (see section.15.073) .

15.10 Checking month

Month is checked as described in section 12.13
except that with the TIEA relay 3140 operated,
the RS{-3 reader step relay 2108 operates upon
satisfactory completion of the check. The opera-
tion. of the reader step relay, with the 1.9. and
TIE relays 4206 and. 3102 operated, reoperates
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the TIC relay 4101 through the TICA relay 4108,
indicating that the tape identity has been checked
and that calls may now be processed.

16. End of last input tape
16.1 Checking tape identity

Tape identity appearing at the trailing end of
the last input tape is checked in the usual man-
ner as described in sections 12.04 to 12.09, 12.11,
12.12 and 12.13. Af the start of the last tape, the
tape section selector steps to the position corre-
sponding to the tape section of the last tape ex-
pected and the L'TD relay 2202 operates as de-
scribed in section 15.094. The TIC relay 410
releases at the start of tape identity. Aiter the
month check the circuit advances to the skip
splice entry 2860XX,

16.2 Tape runs out

The reader skips the skip splice entry and ail
of the splice pattern which follows, until the
input tape runs out of the reader. The circuit
then blocks and the alarm is brought in. The
lighted last section lamp (Fig. 28) indicates that
the last tape has been received (see sections 15.02
and 15.03).

16.3 Perjorating tape identity at trailing end of
output tapes

After all the input tapes for a run have been
processed and the circuit has been released, the
end-of-tape key 4008 is operated to perforate
tape identity, skip splice entry and splice pattern
on the end of all output tapes. This key is effec~
tive only after the proper tapes have been proc-
essed:

a. Office and first thousands sorts

The end-of-tape key 4008 operates the PTI
relay in a circuit from ground, armature 2 and
back contact of the WSA relay 5301, armature 2
and back contact of the WSB relay 5302, the
WSN conductor, armature 10 and back contact
of the ST3A relay 2004, conductor 2018, and
thence through either the front contact and
armature 2 of the OFBA relay 3403 or the front
contact and armature 2 of the FTHA relay
3404, conductor 23408, armature 9 and front
contact of the TIE relay 3102, conductor 3108,
armature 5 and back contact of the TIC relay
4101, the PTI conductor 4010, the inner right-
hand contacts of the end-of-tape key 4008, the
PTI conductor, to the winding of the PTI relay
4605.

b. Units sort—Tapes 11, 21, 31 or 41 alone

The end-of-tape key 40038 operates the PTI
relay 4685 in a circuit similar to that just de-
seribed, except that the connection between the
conductors 20i0 and 3408 (previously made
through the contacts of the OFBA or FTHA re-
lay 3483 or 3404) is now made over the front
contact and armature 2 of the XIB relay 2801.

c. Units sort—Tapes 11 and 17 together

The end-of-tape key 4008 is not effective until
the L'TD relay 2202 has operated and the 12B
relay 2908 has released. This insures that tape
{1 and all tapes 1T have been processed. The
PTI relay 4605 is now operated over a circuit
similar to the last, except that the connection
between conductors 2010 and 3468 may be traced
through the back contact and armature | of the
12B relay 2900, the back contact and armature
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2 of the [{B relay 3000, the back confact and
armature | of the (3B relay 3005, the PTIB con-
ductor, front contact, and armature 2 of the LTD
relay 2202, to conductor 3408.

d. Units sort—Tapes 12 and 17 together

The end-of-tape key 4008 is not effective until
the LTD relay 2202 has operated and the 12B
relay 29088 has released. This insures that all
tapes 12 and {7 have been processed. The PTI
relay 4605 operates over the path described in
(c) above. :

e. Units sort.—Other tapes

The end-of-tape key 4008 is effective as soon
as the LTD relay 2202 operates. The PTI relay
4685 operates over the path described in (¢)
above.

7. Tens sort—Tapes 13 and 18 together

The end-of-tape key 4088 is not effective until
the LTD relay 2202 has operated and the (3B
relay 30@5 has released. This insures that all
tapes 13 and 18 have been processed. The PTI
relay 4605 operates over the path described in
(c) abhove.

g. Tens, hundreds and second thousands sorts

The end-of-tape key 4008 is effective as soon
as the L'TD relay 2292 operates. The PTI relay
4605 operates over the path described in (¢)
above.

The PTI relay 4605 locks in a circuit from
ground, armature 2 and front contact of the
MON relay 2002, the MON9 conductor, the ma-
chine release key 4008, the RLML conductor
4801, the back contact and armature 4 of the
WSP relay 1906, the PTIL conductor, the LKI
conductor, the back contact and armature
{3 of the AS relay 3430, the LK conduector, the
armature 4 and front contact, to the winding of
the PTI relay 4685. Through its front contact
and armature 3 the PTI relay 4505 operates the
TE relay 4601 and this in turn, through its arma-
ture 4 and front contact, grounds the TIS ccn-
ductor to operate the TIS relay 318{. Through
its armature 2 and front contact the TE relay
4601 connects the SON conductor (deriving
ground from the off-normal contacts 35108) to
the TDR conductor leading to the winding of
the RLS release magnet 3500, thereby to restore
the tape section selector (Fig. 35) to normal if
it happens to be off-normal. The off-normal
contact 3510 of the selector then opens the cir-
cuit of the RLS release magnet 3530 when the
selector becomes fully restored. The TIS relay,
over its front contact and armature 11, 3101
operates the ME relay 5300, which opens the
operating circuit for the RCA relay 2400. In the
first open period of the reader following the op-
eration of the ME relay 5300, the ST1 relay 2001
operates from ground, the H8 reader contact
(Fig. 13), the HB2 conductor 1300, the armature
1 and back contact of the RS2-4 relay 2105, the
armature 19 and back contact of the RSi-3 relay
2136, the ST conductor, the back contact and
armature { of the LKI relay 3302, conductor 3343,
the armature { and front contact of the ME relay
5308, conductor 5383, front contact and armature
1 of the TE relay 4681, the STA conductor 4502,
armature 3 and back contact of the ST2 relay
2805, the armature 2 and back contact of the
RLS relay 2086, the armature 2 and front contact
of the RLM relay 1903, to the winding of the ST
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relay 2097. The ST relay 2081 operates the: RCD
relay 2500. Upon the establishment of the origi-
nal eircuit for the STI relay 2084, the ST2 relay
2085 is short-circuited, but at the end of the
open period this relay becomes operated through
the removal of the ground by the HS reader con-
tact (Fig. 13)¥. Thereupon, the ST3 relay 2384
becomss operated and in turn the ST3A relay
2084 responds. When the TIS relay 3181 op-
erates it shunts down, through its front contact
and armature 7, the battery at the TI relay 2808
and through its armatures 9 and (9, operates
the Bl and B7 reading relays (Fig. 36). The TIS
relay 3491 also operates the PX relay 1890 dur-
ing the reader open period from ground at the
contact K3 {({Fig. 13), the KBS conductor, front
contact and armature § of the RCD relay 2500,
the KBJ conductor, the front contact and arma-
ture 4 of the TIS relay 346i, the PX conductor,
the back contact and armature { of the W2A
relay {801, the P® conductor, the armature 2
and back contaci of the WSP relay {906, and
thence in an cbvious chain circuit to armature
{ and back contact of the Wi relay 1803, to the
winding: of the PX relay (888. The PX relay
1888, upon cperating, prepares a path for the
W1 relay 1803 so that this relay operates on the
following reader closed period from ground at
the K& conductor (Fig. 13), the KM3 conductor,
the armature 5 and back contact of the PS2 re-
lay 1388, and thence through an obvious chain
circuit to armature | and front contact of the
PX relay #2888, and thence to the winding of the
Wi relay {883. During this same reader closed
period the A2 reading relay 3502 is also operated
from ground at the reader contact X!, the KM{
conductor, the front contact and armature 7 of
the RCD relay 2898, the M! conductor, the
armature 4 and back contact of the ESP relay
5384, the front contact and armature 5 of the
ME relay 53&3, the A? conductor, the front con-
tact and armature 19 of the ST3 relay 20880, the
A2 conductor 201, the armature 10 and back
contact of the APB-C relay 5899, conductor 5801,
to. the winding of the A2 reading relay 3862,
The A2 reading relay 3802 operates the LKI re-
lay 3302 from ground, the HS reader contact
(Fig. 13), the M4 conductor, the front contact
and armature 5 of the RCD relay 2509, the HM4
conductor, the armature 18 and back. contact of
the A8 reading relay 3083, the armature 19 and
front contact of the A2 reading relay 3582, the
back coniari and armature {8 of the Al reading
relay 36Gi, the LXI conductor 3604, and thence
over either armature 3 and back contact of the
PCA relay 2992 or the front contact and armature
T of the 28C relay 3983, the LK conductor 3924,
to the winding of the LEI relay 3302. The LK
relay locks to ground at the front contact and
armafture 3. of the ST3A relay 2804, over the
back contact and armature 6 of the LLA relay
3304 and over the armature § and front contact
of the LXK|{ relay $382. During the reader open
period following the operation of the Wi relay
1803, the PL{ relay 1805 iz operated over the
fellowing path: from ground at the reader con-
tact X3, the KBS conductor, the front contact
and armature 8§ of the RCD relay 2500, the KB
conductor, the front contact and armature 4 of
the TIS relay 3103, the PX conductor, the back
contact and armature 1 of the W2A relay 802,
the P8 conductor, and thence in a chain ecircuit
starting with armature 2 and back contact of
the WSP relay 1906 and ending with the arma-
ture | and front contact of the Wi relay 1803,
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conductor 1806, armature I and back contact of:
the PSP relay 4808, the PL{ conductor, arma-
ture f and back contact of the LET relay 8411,
the PLI conductor leading directly to the wind-
ing of the PL{ relay 1885. The PLI relay 1885
locks in the circuit heretofore provided for the
locking of the PX relay 1800 and thereby releases
the PX relay (888. The PL{ relay 1805 operates
the C, D, E and F digit reading relays (Figs. 37
and 38) as described in section 13.02. The cir~
cuit now perforates. nine lines of tape identity
on each of the ten output tapes as described in
sections 13.02 to 13.10. The EP relay 1501 op-
erates when the last line (month) has been per-
forated as described in section 13.10.

16.4 Perforating skip splice entry aend splice

pattern at trailing end of output tapes

During the reader open period the PSt relay:

1910 is operated from ground at reader- contact
K38 (Fig. 13), the KE8 conductor, the front con-
tact and armature 8 of the RCD relay, the KB0
conductor, to the front contact and armature 4

of the TIS relay 3101, the PX conductor, the.

armature | and front contact of the RS{-3 relay
20196, the P0 conductor, the armature 2 and
back contact of the WSP relay (806, the arma-
ture 2 and front contact of the EP relay 1907,
the. TIE conductor, the armature 2 and front
contact of the PTI relay 4665, the PSI conductor,
to the winding of the P31 relay 1940. This relay
operates and locks in a circuit from ground,
front contact and armature 2 of the ST3A relay
2004, the back contact and armature 6 of the
RSI1-3 relay 2186, the PLL, conductor, the front
contact and armature 2 of the TIS relay 31061,
and thence in a chain circuit through the arma-
ture 8 and back contact of each of the PS2 relays
1808, the PS3 relay 1909 and:the armature T and
front contact of the PS{ relay 1819. The PSI

relay 1918, through its armature 5 and front.

contact, operates the PHK relay 6200 and it also
operates the C2, C4, D4 and DT reading relays
(Fig. 37) and two of the E and two of the F.
reading relays (Fig. 38). Each sorter is wired
to operate a particular set of E and F relays rep-
resenting the machine number assigned. to it.
With the PSi relay (918 operated, the 2860XX
code is prepared on: all the output tapes (XX
is the machine number).
check described in section 11.8 is made while this
line is being perforated. After the code 2860XX
is perforated, a series of 081010 splice code lines
is perforated on all tapes as described in see-
tions 11.7 and 11.8. In order to perforate the
2860XX code, the A2 perforator magnet (Fig: 62)
is connected through the operated PAG connector
relay 6188 and the operated KA2 series check
relay 4893, in a circuit from the PA2 reader
contact (Fig. 13), the PA2 conductor, the arma-
ture 3 and front contact of the A2S relay 5806,
the PA conductor, the armature | and back con-
tact of the WSID relay 4702, the armature |I.
and back contact of the WS2 relay 4794, the P2
conductor through the winding of the KA2: series
check relay 49€3 and the PAG connector relay
6100, to the A2 perforator magnet (Fig. 62).
During the break period after the operation of
the WSP relay 1986, the WiS2 relay 4700 is. op-
erated by ground from reader break contact K3,
the KB0 conductor, the front contact and arma-
ture 8 of the RCD relay 2509, the KB) conductor,
the front contact and armature 4 cof the TIS

relay 3101, the PX conductor, to armature | and:

front contact of the RSI-3 relay 2106, the PO

The perforator hold-
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conductor, the armature 2 and front contact
of the WSP relay 1986, the front contact and
armature 2 of the W2A relay {801, the PS2 con-
ductor, the front contact and armature 4 of the
PHK relay 62080, the back contact and armature
6 of the PSP relay 4600, to the winding of the
WS2 relay 4708. This opens the circuit to the
A? perforator magnet (Fig. 62) and connects
the AO perforator magnet to the reader con-
tact PA2 at the armature 2 and front contact
of the WS2 relay 4100, from the circuit hereto-
fore described.

16.5 Restoring circuit

When sufficient splice pattern has been perfo-
rated on the output tapes the operator releases
the end-of-tape key 4008. The release of the
key 4008 opens the operating path of the PTI
relay 4605 but the PTY relay 4605 stays locked
until the WSP relay 1998 operates, so that the
circuit will complete nine lines of tape identity
and will perforate the skip splice entry. At
the start of spreading the ship splice code
2860XX, the WSP relay 1906 is operated, thus
releasing the PTI relay 4805, if the end-of-tape
key 4008 has been restored. The PTI relay 4605,
in releasing opens the operating circuit for the
TE relay 4601, leaving it locked to ground on
armature 9 of the ST3A relay 2004. Perfora-
tion continues until a line has been spread across
all perforators. The RSI-3 reader step relay
2106 operates at the end of this process. The
ground from reader back contact H8 (Fig. 13)
is extended over the HB2 conductor, the front
contact and armature 9 of the RCD relay 2500,
the HB2A conductor, the armature 12 and front
contact of the RSI-3 relay 2108, the HB2C con-
ductor, the armature § and front contact of the
PS2 relay 1908, the RL conductor, armature 10
and front contact of the TE relay 460f, arma-
ture 5 and back contact of the PSP relay 4600,
armature 5 and back contact of the PTI relay
4695, the MRL conductor, armature 2 and front
contact of the TIE relay 3102, to the winding
of the MRL relay 1900, causing the operation of
this last named relay. This ground, after it
leaves armature 5 and back contact of the PTI
relay 4605, is also extended through the front
contact and armature 7 of the TE relay 46901
to the RLS conductor leading directly to the
winding of the RLS relay 2006, so that this re~
lease relay also becomes operated and in so
doing releases the STI, the ST2, the ST3 and
the ST3A relays 2801, 2005, 20060 and 2004. With
the release of these starting relays all the relays
in the circuit are released except those associ-
ated with the master off-normal MON relay
2002, the RSR relay 1793 and the motor 1204.

16.6 Stopping motor

When the MRIL relay (900 operates it locks to
ground, armature 7 and front contact of the
MON relay 20062, the MON {0 conductor, and
thence through the armature 3 and front contact
of the MRL relay {200, to the winding thereof.
At its armature { and back contact, the MRL
relay 1809 opens the circuit for the MST relay
1362 releasing same, and at its armature 2 and
back contact opens the locking circuit of the
MON relay 2802 releasing same. The release of
the MST relay 1962 releases the motor relay (such
as the motor relay 1289) in the alternating-cur-
rent power distributing-circuit, removes battery
from the step magnet - 1207 and releases the
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master off-normal relay 2002. 'The release of
the MON relay 2002 releases all other relays.

16.7 Automatic sorting
16.71 General

The tape to be processed is spliced between the
end of the tape issuing from perforator 0 and
the tape entering into the No. § reader and the
sort switch (Fig. 50) is set on its No. 8 or AMS
automatic machine sort position. The motor
start key 4800 may now be operated and the
procesging will be initiated by the operation of
this motor start key. This operates the MON
relay 2002, as above described which in turn es-
tablishes a connection from ground, armature (3
and front contact of the MON relay 2002, the
MOXN 5 conductor, the sort switch arm 500{ on
its AMS automatic sorting position, to the wind-
ing of the AMS relay 4538. This relay becomes
operated and (1) places a ground on the auto-
matic sort switch arm 4594, (2) transfers g mas-
ter off-normal ground from the conductor 4591
to contacts of the units, tens, hundreds and
thousands sort relays of Fig. 34, (3) grounds the
SPA lead to operate the SPA relay 2008, and (4)
partly establishes a circuit for the ROT rotary
magnet 4588 to move the switch arm 4504 from
its normal to its first position. This latter cir-
cuit will ke closed during the starting operations.
The operation of the SPA relay 2688 renders it
unnecessary for the attendant to operate the
tape feed key (such as key 1203) since this func-
tion will be taken care of automatically in the
processing as described later. When the ma-
chine start key 4084 has been operated, then the
ST relay 280! is operated as before described
and during the period before the ST2 relay 2005
becomes operated a eircuit is established from
ground, armature 8 and back contact of the TIE
relay 8192, armature § and front contact of the
ST1 relay 2881, armature { and back contact of
the ST2 relay 2865, the ROT conductor, arma~
ture 4 and front contact of the AMS relay 4500,
to the winding of the rotary magnet 4505, so that
the switch arm 4564 is advanced to its first posi-
tion where it will establish a circuit to operate
the UA units sort relay 3402. If at this time the
TDRIL: relay 4406 and the SRL relay 4409 are
operated and locked to the off-normal contact
4506, then the movement of this off-normal con-
tact, as the sort switch arm 4505 moves to its
first position, releases these two relays and they
return fo normal. Thus, the machine is set to
make g unit sort.

With the UA relay 3482 operated s circuit is
established from ground, armature {2 and front
contact of the MON relay 2082, the MON con-
ductor 2003, armature 2 and front contact of
the AMS relay 4508, the armature 1§ and front
contact of the UA relay 3402, conductor 4501, to
the winding of the RS relay 128{, whereby the
No, 0 reader is effectively connected to the cir-
cuit network of the sorter. The operation of the
RO relay 120 operates the motor relay 1269 so
as to start the motor of this No. 0 reader. The
sorter now proceeds to skip over initia] splice pat-
tern in the usual manner and reads and checks
the tape identity at the leading end of the input
tape. When the 2899XX line is reached the ma-
chine automatically spreads leading tape iden-
tity for the next sort on all of the ten perfora-
tors. Leading tape identity is normally as fol-
lows in the order of perforation—Ilines of splice
pattern 081010, 2891XX, 2892XX, ete. to and in-
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cluding 2899X3{, In the automatic operation of
the: sorter it is unnecessary to periorate the nor-
mal splice pattern so the leading tape identity
includes only 2381XX, 2892XX, ete. to and in-
cluding 2899X¥, With the UA relay 3482 oper-
ated the units digit of the tape index, which is
‘put on the 2891 entry of the tape identity on all
these tapes, is of the value 3 indicating that the
units. sort has been made and that the next sort
‘to be made wili be:a tens sort. As hereinbefore
described the tape ‘type recorded in the cutput
tapes is controlied by the grounds placed on
armatures 8 to 12, inclusive, of the PLI relay
1805. The armatures 9 and {8 ground the PTTI
and PTTZ leads, grounding the tape type switch
arms ‘5663 and 5601, respectively, to operate the
E0 and El reading relays (Fig, 38), respectively.
(This tape type switch of Figs. 50 and 56 is on its
‘No. 4, or message unit position.) The grounds
Pplaced on the PTT3 and PTT4 leads through ar-
matures 12 and {{ of the PL{ relay 1895 are ex-
tended as follows in the one case, over the PTT3
conductor, armature 12 and front contact of the
UA relay 3252, the UA4 conductor, the tape type
switch.arm 5602, to operate the F2 reading relay;
and in ‘the other case, over the conductor PTT4,
‘the armature 'l and front contact of the UA relay
3402, to ‘the FI digit reading relay (Fig. 33).
Thus the B digit reading relays express the value
1 .and the F digit reading relays express the
value 3.
16.72  Units sort

Upon -completicn of spreading tape identity
the No. 0 reader proceeds to read the originail
input tape and to sort the entries in the nor-
mal manner. Each tape section of this input
tape is checked as before, the S§ to S9 relays
(Fig. 35) being operated successively and cor-
respondingly to close the required check paths.
The operation of the UA reply 3402 establishes a
circuit from its armature 7 and front contact
directly to the winding of the LTS relay 4418,
which operates and prepares to return the tape
section switch (Fig. 35) to normal when process-
ing of the original input tape is completed. After
reading the trailing tape identity (this, in the
order .of perforation or reading, is 2891XX,
2892XX, etc. to and including 2899XX, skip

splice code 2860XX, and a series of splice codes ;

081010) of the last section of the tape which was
originally inserted between the § reader and the
0 perforator and after skipping the splice pat-
tern on the trailing end, the 8 reader comes up
on the 289113 code of the newly perforated tape
identity on the leading end of the material which
has been unit sorted to the 0 perforator. The I
digit value 3 does not permit this line of tape
identity to be checked while the UA relay 3452 is
operated. However, a path is now established
over the reading check path, from the armature
4 and front contact of the Ll relay 4104, the FC
conductor, through the armature 8 and front
contact of the 28B relay 3891, the FC conductor
leading to the F digit reading relays (Fig. 38),
thence out over the FD3 conductor, through
armature 15 and front contact of the UA relay
3402, the 286 lead, to the winding of the 286 re-
lay 8408, so that this relay now becomes oper-
ated. The 286 relay, in operating, operates the
286R relay 4403 and, through the armature 3
and Iront contact of the L'TS relay 4410, causes
the operation of the TDRL relay 4426, The op-
eration of this TDRL relay 4406 extends a con-
nection from ground, the front contact and
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armature 2 thereof, over the RLS lead to.oper-

ate the RLS release magnet 2500 of the tape sec~
tion selector switch (Fig, 35), thus returning it
to normal. The TDRL relay 4506, through .its

front contact and:armature i, locks to the ground

supplied over the off-normal contacts 3567.
Through its armature 5 and front contact, :the
TDRL relay 240¢ operates the ROT rotary mass
net 4535 to advance the selector switch arm 4504
to its next contact, whereupon the UA relay 3402
is released and the TA relay 3401 is -operated.
This prepares the circuit to make its tens digit
sort. Through its armature 4 and back contact,
the TDRL relay 4466 removes:ground from con-
ductor 4407 to thereby release the TIE relay

{82, so0 that the circuit is now in position to
again spread leading tape identity (again with-
out splice pattern) when it finishes checking tape
identity at the leading end of the tape. The FI?
relay 2281 is also released so that the TD tape
section selector switch (Fig. 35) may be stepped

to position 1 when reading the 2896XX tape

identity line on the leading end of tape section 0.
With the TA relay 3481 operated, the F .digit
value 3 on the 2891 line will be checked as a valid
oentry and the machine will read and check the
succeeding lines -of this tape identity group.
With the TIE relay 3102 normal, the reader,
upon rzading and checking the 2899XX line, will
cause the machine o spread the leading tape
identity (without splice) for the tens sort on .all
of the ten perforators. With the TA relay
3491 operated, the units digit associated with
the tape index to be placed on all of these
tapes is of value 4. Through armatures 14 and
12 of the TA relay 3401, the PTT4 lead is extended
to the IS reading relay (Fig. 38) and the PTT3
lead is extended to the ¥4 reading relay (Fig. 38).
16.73 Tens sort

The 8 reader now proceeds to read the mate-
rial, which was previously units sorted, into the
0 perforator and these entries are now sorted by
the tens digit. Upon reading through the last

5 ‘call entry in this 0 tape section of the units sort,

the 8 reader encounters the 2891 line with a 4 in
the units digit of the tape index, indicating the
beginning of the material on the 0 perforator for
the tens sort. Since the TA relay 2401 is oper-
ated, this 4 in the T digit will not check out but
will operate the 225 relay 4408 from the FD4 lead
through ‘the armature {8 and front contact of
the TA relay 348!. The 285 relay 4498, in op-
erating ags hefore, operastes the 286R relay 4403
to extend its period of operation. The 286R Te-
lay 4243 locks through its armature 4 and front
contact to the E conductor which is connected to
the reader back contact I (Fig. 13) which is
closed during the open period. Thus, the effec-
tive operation of the 286 relay 4408 is extended
over the following open interval. The main path
closed by these two relays is through the arma-
ture -3 and back contact of the LTS relay 4410
(this relay released upon ‘the release of the AS
relay 2802) and thence to the winding of the
ROT magnet 3804, whereby the tape section se-
lector is advanced to its next (second) position

in which the Si relay 3508 becomes operated.

With the AMS relay 4500 and the TA relay
s491 operated, a circuit is established from the
MON ground on conductor 3603, armature 2 and
front contact .of the AMS relay 4500, armature
6 and front contact of the TA relay 3481, con-
ductor 4507, and thence in -a chain cirenit
through .armatures and back contacts .of the S
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relays of Fig. 35, to armature 3 and front con-
tact of the 81 relay 3508, and thence over the
Ri conductor leading to the Ri relay associated
with the No. | reader (Fig. 14) and which cor-
responds to the RO relay 1261 of the No. § reader.
The No. 0 reader is, therefore, disconnected from
the circuit network of the sorter and the No. |
reader is rendered efiective in place thereof. The
internal arrangement of the No. | reader is
exactly the same as that of the No. 0 reader, as it
has been described hereinbefore, and this reader
will cause the same operations and will respond
in the same way as described. The same mul-
tiple connections are made through the Ri con-
nector relay to the No. | reader as through the
R9 connecior relay 1281 to the No. § reader.

It is assumed that the reader from the last
automatic sorting of the tape has been stand-
ing on the 2860XX line. The machine, there-
fore, starts to read this line and skip the splice
pattern which occurs between the No. | reader
and the No. | perforator prior to reading the in-
formation which has been sorted in accordance
with the units digit on tape section { ang which
is inftroduced by the tape identity tape index
289113. On reading this tape idsntity index at
the leading end of the tape section ! of the units
sorted tape, the machine proceeds to sort the
call entries in this section by the tens digit. When

the leading end of the tens sorted material of

section I is reached the tape index 4 again pre~
vents the 2891 line from being checked and the
tape digit switch (Fig. 35) is operated as de-
scribed before. The tape digit advances between
each section and the readers are successively
stopped -and staried so that the succeeding tape
sections are read.

Finally the ninth tape section is read by reader
9 and the sorting by tens digit proceeds for this
section until the 2891X4 entry is reached at the
beginning of the tape section § of the tens sorted
material. Upon the operation of the S8 relay
35609, a connection is established from ground,
over armature 2 thereof to sgain cause the oper-
ation of the LTS relay 4410, so that upon the
later energization of the 288 relay 4488 the
TDRL relay 4406 will be subject to operation.
Therefore, upon reading a 4 in the tape index at
the end of the use of the No. § reader, the 286
relay 4468 will operate and will cause the oper-
ation of the TDRL relay 44§8. This relay, in
operating as before, advances the sort switch arm
4504 and returns the tape section switch (Fig. 35)
to normal.  The TDRL relay 44988, in operating
as before, releases the FT2 relay 228¢ and the TIE
relay 3102. As a result, the No. 8 reader is stopped
and the No. § reader is again brought into play.
With the sort switch (Fig. 45) advancing to its
next position, the TA relay 3481 is released and
the HATHA relay 3485 is operated. The circuit
is now ready to make a hundreds sort and is also
prepared to start the reading of the leading tape
identity on the first tape section before this sort.

16.74 Hundreds sort

After reading and checking the tape identity at
the leading end of the first tape section for the
tens sort with the TIE relay 3102 normal, lead-
ing tape identity (without splice) is spread on all
output tapes with g 5 as the units digit of the tape
index. 'The PTT3 lead is extended through ar-
mature {8 and front contact of the HATHA re-~
lay 3405 to the 74 conductor and the PTT4 lead
conductor is extended through the armature 6
and back contact of the STHA relay 3408 and
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armature 9 and front contact of the HATHA relay
3405 to the ¥l conductor, so that with the Fi
and P4 reading relays (Fig. 38) operated the value
5 will be expressed thereby.

After the tape identity has been spread, the
reading of tape section 8 of the tens sorted tape
is started and these call entries are now sorted in
accordance with the hundreds digit. After the
last call entry has been reached in this section,
the tape identity of the leading end of the cor-~
responding tape section for the hundreds sorted
tape is reached. The first line of this tape iden-
tity 2891 cannot be checked. As a result, the 5
in the F digit of this line causes ground to be
extended from the FD5 conductor, over the ar-
mature § and back contact of the STHA relay
3406, the armature i3 and front contact of the
HATHA relay 2408 and to the winding of the
286 relay 4468, where the operations previously
deseribed will be started. The tape digit switch
(Fig. 35) advances into its next position and, in
so doing, releases the S8 relay 3802 and causes
the operation of the S{ relay 3588, whereby the
No. 8 reader is disconnected and the No. | reader
is connected in its place to the circuit network
of the sorter. Tape section | may now be read.

The remaining sections for the hundreds sort
are read as described in connection with the tens
sort. Each section requires the dropping of the
previous reader and the starting of the next
reader associated with the next tape section.
When tape section 9 has been completed, the
ninth reader is again dropped and the No. 8
reader is again started as a result of the release
of the TD switch (Fig. 35). With the sort switch
(Fig. 45) now in the next position, the STHA re-
lay 340% is operated and the HATHA relay 3405
is maintained operated from ground over arma-
ture § and front contact of the STHA relay 3406.
The tape digit switch will step when the 2896
line of this leading tape identity on tape section 0
of the hundreds sorted tape is read, in turn ad-
vancing and again operating the S0 relay 3502.
With the STHA relay 2498 and the HATHA relay
3495 and the S8 relay 3522 operated, a circuit
is established from ground, the armature 1! and
front contact of the STHA relay 3406, the ar-
mature [§ and front contact of the HATHA relay
34085, the armature & and front contact of the
56 relay 85082, to the winding of the LET relay
a4it. After reading and checking the 2839XX
line of tape identity with the LET relay 4411 op-
erated, the spreading of leading tape identity
(without splice) preparatory for the thousands
sort is delayed by the operation of the PS2 relay
{988 and the WS2 relay 4788 in place of the oper-
ation of the PL{ relay 1885 (as would normally be
required to spread the first line of tape iden-
tity). Ordinarily the circuit for the PLI relay
1805 extends from the back contact and armature
{ of the PSP relay 4898, over the PL{ conductor,
through the armature | and back contact of the
LET velay 84114, to the PL! conductor connected
directly to the winding of the PLi{ relay [805.
However, upon the operation of the LET relay
441414, this P1§ conductor is now switched through
the armature | and front contact of the LET
relay 4414, the armature i and back contact of
the TCE relay 8413, over the PS2 conductor, to
the winding of the PS2 relay £888 to cause the
operation of this latter relay at this time. Also
a cireuit is established from ground, arimmature 3
and front contact of the LET relay 4411, the ar-
mature 3 and back contact of the TCHO relay 4413,
to the winding of the W52 relay 4700.- There-
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fore, during 'the operation:.of the LET relay 4411
and ‘before ‘the ‘:operation .of the TCY relay 4413,
the PS2 relay 1908 and the WS2 relay 4708 will
become cperated. As a‘result, lines.of splice pat-
tern 081010 are spread-on all tapes for a timed
interval as-determined by the timing circuit as-
soclated with ‘the ‘tube -4418. The operation of
this tube 4416 is started through a circuit ‘from
ground, armature 2 and front contact of the LET
relay ‘4811, the -armature 2 and back contact of
the TCO relay 4413, to the SST relay 444 for
causing ‘the .cperation of this latter relay. This
relay -establishes a .connection from ground
through the winding of the EST relay 4415 to the
cathode ol the ‘tube 4416 and, by removing the
resistance. 4417 shunted about the condenser
4418, allows condenser 4418 to start its charging.
The values :of ‘the resistances 4419 ‘and 4422 are
such that the interval of time measured before
the EST relay 4415 may be operated is such that
sufficient isplice pattern 'will be automatically
perforated-in each of the tapes to reach from the
perforator to its-associated reader. At the end of
the timed ‘interval, the EST relay 4415 operates
and, during a break interval of the reader, a cir-
cuit is established from the A reader back con-
tact (Fig. 13), over the ‘Aiconductor, through the
armature and front :contact of the EST relay
4415, to the winding of the TCQ relay 4413, which
thereupon operates and locks ‘over its front con-
tact gnd -armature 2 to the ground supplied by
armature 2 and ‘front contaci of the LET relay
4411. With the TC? relay 4413 cperated, the tube
timer is returned to normal and the PS2 and the
WiS2 relays 4908 :and 4700, which have caused
the registration of the 081010 splice pattern code
in the reading relays, are released. The PL{ lead
connected to armature | of the LET relay 4411 is
now -again switched by armature 1 of the TCS
relay 4413 to its front contact, and thence over
the normal PL{connection to the winding of the
PL{ relay 1805 so that this relay may now oper-
ate to provide the first line of leading tape iden-
tity (without splice) for the thousands sorted
tape. ‘Such tapes contain a tape index with the
units digit value ‘6. The operation ‘of the TCHO
relay 4413 establishes a connection from ground,
back contact and armature 6 of the AS relay
34098, front contact and armature 6 of the TCO
relay 8413, the A conductor 442(, the winding
of the TCTO tape cutter relay 6330 for perfora-
tor 0, the B conductor €30i, the armature §
and front -contact of the TCO0 relay 4413, to
battery, whereby the condenser €302, normally
under charge from the source of alternating
current 6393 rectified by the rectifier 6304, is
fed into the cut magnet 6213 so that the tape
issuing from the No. 0 perforator is severed and,
as ‘being issued, has on it only a limited number
of splice pattern ccdes. This operation ‘takes
place just prior to putting the tape identity on
the leading end of the first section of thousands
sorted tape. This is the first operation required
in preparing to obtain the results of the multi-
stage automatic sort out of the machine after
this last sort is completed.

16.75 Thousands sort

With the spreading of the leading tape identity
(without splice) for the thousands sort completed
the first tape section is read by reader 8 and sort-
ed by the thousands digit. When the end of call
entries on this tape section have bheen reached
the reader reads the 081010 splice pattern line,
without having encountered the usual :introduc-
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tory 2860XX :skip splice entry. A nmew path is,
therefore, ‘completed to ‘operate the 286 relay
4498 to advance the tape digit switch. This cir-
cuit may betraced from the reading relay check
circuit, over conductor 3603, through armature
10 and front contact of the STHA relay 3806, the
armature 15 and front ‘contact of the HATHA
relay 34985, conductor 4508, back contact and
armature 2 of the LK relay 3302, the CKBA con-
ductor 38313, armature 4 and front contact of the
A0 reading relay 3600, the CKBA conductor, to
armature 2 and front contact of the Bl reading
relay 3614, the armature 2 and front contact of
the BT reading reldy 3605, the armature ‘1 and
front contact of the C0 reading relay (Fig. 37),
the armature | and front contact of the C{ read-
ing relay (Fig. 37), the .armature | and :front
contact of the D4 reading relay (Fig. 37), the
armature | and front contact of the DT reading
relay (Fig. 37), whereby the code 0810 is ex-
pressed cver the 285 conductor leading to ‘the
winding of the 286 relay 4408. The LK/{ relay
3302 ‘can-only be normal with the A0 relay 3600
operated if a-0 line is read which has not been
indicated as -a -supplementary line of an entry.
The advance of the tape digit switch to the next
position, through the operation-of the 286 relay
4438, causes the circuit to start the reading of
the next tape section by the next reader. This
process continues -as before:except that the end
of a tape section is now indicated by the read-
ing of aline beginning with a 0 which is not prop-
erly introduced by a line beginning with a 1, a2
or a 3. The LET relay 4411 and the TCQ relay
4413 are released upon the release.of the S0 relay
3502 after the reading of the 0 tape section.

16.76 Assembly sort

Upon reading the ‘018010 -line at the end of
the tape section 9, the TDRL relay 4406 is:oper-
ated in the usual manner. The advance of ‘the
sort switeh :arm 4594 to its next contact causes
the-operation of the AS relay 3400 and the release
of -the STHA relay 3405 and the HATHA relay

5 3405. Upon the operation of the AS relay 3400, a

connection is established from :ground, front
contact and armature 4 of ‘the AS relay 3400, ar-
mature 4 and back contact of the TCO relay 4413,
the PTI conductor, to the winding of the PTI
relay 4695 so that this relay now becomes oper-
ated. In addition, another circuit is established
from ground, front -contact and armature 7 of
the AS relay 3400, through the armature 2 and
back contact of the TCO relay 4413, to operate
the SST relay 4414 to start the timing by use
of the tube 4416.

With the PTT reldy #4605 operated, the ‘usual
trailing tape identity and splice pattern is placed
on all ten tapes. Trailing tape identity is as fol-
lows in the order .of perforation: 2891XX,
2892XX, etc. to and including 2899X3%, then skip
splice code 2860XX, 'and followed by lines of
splice 081010. With the AS relay 3400 operated,
the units digit of tape index is 6. The P'T'T4 lead
is connected through the armature | ‘and front
contact of the AS relay (Fig. 38) 3400 to the F2
lead to-operate the F2 digit reading relay and the
PTT3 lead is connected through ‘armature 2 and
front .contact of the AS relay 3498 to the F4 digit
reading relay (Fig. 38), whereby the value 6
is expressed. The operation of the AS relay 3400
prevents the PTI and TE relays 4605 and 4601
from locking in this process.of spreading trailing
tape identity and trailing splice pattern on these
tapes. At the end of the timed interval the EST
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relay 4415 operates, in turn operating the TCO
relay 4413 during an open reading interval. The
PTI and TE relays 4605 and 4601 release and the
C relay 4409 operates in a circuit from ground,
front contact and armature 4 of the AS relay
3400, armature 4 and front contact of the TCO
relay 8442, to the winding of the C relay 4400.
The TC? relay 4443 locks to the ground on arma-
ture T of the AS relay 3400. The SST and EST
relays 4414 and 4415 release.

With the C relay 8409 operated, the reading
upcheck path through the ¥ to B digits is now
extended over conductor 3603, the front contact
and armature | of the C relay 4400, the CKE
conductor 4402, the armature § and back contact
of the A0 reading relay 36008, the armature & and
back contact of the Af reading relay 3504, the
armature T and front eontact of the A2 reading
relay 35902, the PA8 coenductor, to armature |
and back contact of ths PC8S relay 4412, the
armature 2 and front contact of the C relay
4400, the PAS conductor, the P8 conductor, to
the PAO perforator cut-in relay 6100, whereby
the No. 0 perforator is enabled. As a result each
line of tape to be read will be perforated on the
0 perforator and no sorting will take place. This
is the gathering or assembly sort which is useful
in bringing the material together from the ten
tapes onto che tape so that no splicing will be
required of the output of the thousands sort.
With the AS relay 3400 operated, the tape digit
switch arm 3506 is effective to operate the S
relays of Fig. 35. As a resulf, with the tape
digit switch arm 3506 in position 1, the SI relay
3508 will operate, thus bring the No, | reader into
play immediately. Therefore, the machine au-
tomatically skips from tape section @ to reading
the tape section I. After the end of the thou-
sands sort, the machine no longer uses the entry
index of the various lines being read for control
purposes. The machine may start on the 081010
line of section 2 of the tape and this line, to-
gether with all succeeding lines, will be copied
onto the end of tape section 0 as it now comes
from perforator 8. Since the last line perforated
in the automatic processing of perforator § was
an 081010 line, the 2860XX line introducing this
splice pattern having been perforated during the
spreading of the trailing end of the tape identity;
the copied 081010 lines from tape section | will
not interfere with the processing in the next
stage.

The circuit is now prepared to look for only
one line of tape and that is the 2860XX line,

When this line occurs while reading any tape, it 8

is perforated onto output tape 0 but is also used
to operate the 286 relay 4408. The circuit may
be traced from the reading check lead 3683,
through the front contact and armature { of the
C relay 4499, the' CKB lead 4402, armature § and
back contact of the A0 reading relay 3600, arma-~
ture 6 and back contact of the Al reading relay
3604, armature 7 and front contact of the A2
reading relay 3602, and thence also through ar-
mature 3 and front contact of the A2 reading
relay 3862, the armature { and front contact of
the Bt readnsr 1e?ay 3814, the armature { and
iront contact of the BT reading. relay 3885,
the armature ! and front contact of the C2
reading. relay §710f, the armature i and front
contact of the C4 reading relay 3765, the 286
lead 3784, to the winding of the 286 relay
48088, During the open.interval after the read-
ing of this 286.line, the PCO relay 442 operates

i the cirecit helretofore described. The 286R. -
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relay 4403, in having operated, prevents the
reader from stepping off the 2860XX line so that
as the tape section switch ig advanced and as one
reader is disconnected from the circuit network
ang as the next reader is enabled, the reader
which has read the 2860XX line is left in that
position. The 286 and 286R relays #4408 and
4403, in operating, advance the tape digit switch
and thereby start the process which will release
one R relay (such as the R8 relay 1204) and will
operate ancther such relay to stop the reading
from one reader and to start the reading from
another reader. As a result of the operation of
the PCO relay 8412, each reader is thus stopped
on s 286 line and this is the condition which is
found when the automatic sorting operation is
started. That is, reader 0 is stopped on 081010
and readers | ’co 9, inclusive, are stopped on
2860,

The advance from the reading of one tape sec-
tion to the next for the purpose of assembling
the information on perforator § continues-as
described above with the end of each tape sec-
tion being indicated by the 2860XX line. When
reading the last tape section, the S9 relay 3509
is operated again, operating the LTS relay 4410.
However, with the AS relay 3468 operated, a cir-
cuit is now established from ground, front con-
tact and armature | of the LTS relay 8416, the
front contact and armature il of the AS relay
34489, to the winding of the ELTR relay 4420 which
operates and locks to the ground supplied over
the ELTRL conductor by armature 14 and front
contact. of the MON relay 2062. When the 286
relay 4488 operates at- the end of the last tape
section, the TDRL relay 4406 operates, thus ad-
vancing the sort. switch 4504 after releasing the
tape digit switch (Fig. 85). With the sort switch
in its next position, the AS relay 3482 is released
but no other relay will operate. Hence the ma-
chine will time out-and bring in an alarm since
no reading relays will be operated..- The occur-
rence of an alarm, with the operation of the AL
alarm relay 1700, will operate, from ground on its
armature i1, the SRL relay 44839 which locks to
the off-normal contact of the sort switch. The
sort switch returns to normal, at the same time
operating the TDRIL.relay 4406 to insure that the
tape digits switch has returned. to normal..

The assembling stage is-now completed and the
epsrator may now restore the machine to normal
by the use of the master release key 4005. The
operator may now cause the § perforator to. per-
forate an. additional number of splice pattern
codes on the output tape and, by operating the
0 perforator tape cutter key 6308, may cut this
one tape thus leaving the combmatlon of the ten
perforators ang readers in the condition found
at the beginning of thlS operatmn

17.
17.1. Skipying skip window entry

Window splice in input tape

The input tape may have a window splice in it
at any point except that no call entry or series of
tape identity entries will be interrupted by win-
dow splice. The window splice is perforated by
the preceding machine to cover a splice in the
tape. It consists of a series of 081010 lines cover-
ing the aectual splice and is both preceded by and
followed by a 287020 line. An exception is made
in that if the splice occurred while splice pattern
was being perforated at the end or beginning of
% tape, then the 287020 lines are omitted. In this
Jatter case the window splice is merely a pro-
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longation of the regular splice pattern and is
passed by unnoticed. When the sorter reads the
skip window entry 287020, the A2 reading relay
3602 operates the LKI relay 3302, which locks
through the LLA relay 3304, as before described.
The reading check lead 3301 is extended through
the A digit reading relays (Fig. 36) to the AD2
conductor, and then through or around the B digit
reading relays (depending upon the type of tape
being processed), to operate the 28A relay 3990.
‘The 28A relay 3900 operates the 28B relay 3901
and connects the 28C relay 3903 to a reader back
contact (K8), so that the 28C relay 3903 operates
in the reader open period. The 28C relay 3903
locks itself and the 288 relay 3981 to the LK| re-
lay 3302 through the APD and LLA relays 5804
and 3304 both normal, and in turn operates the
PCA relay 3802. Tn the next reader closed period,
when the reading relays operate. the reading

check path is connected over the CK2 lead 330{,

the front contart and armature 9 of the A2 read-
ing relay 3602, the back contact and armature 8
of the Al reading relay 2601, the back contact
and armature 8 of the AD reading relay 3600. the

AD2 conductor, and, assuming that a detailed ©

tape is being processed, then thromeh the arma-
ture 3 and front contact of the DET relay 4304,
conductor 4305. armature 2 and back contact of
the M¥ relay §300. the 28X conductor, the front
contact and armature 1 of the 28C re'av 2992, the
front contact and armature | of the 28B relay
397 the CC condvetor, tn the netwar contraled
by the C digit reading relays (Fig. 37), and. since
these relays now exnress the value 7, ot over the
CDT1 lead, the armature 3 and front contact of the
288 relay 2901, the 287 Jead, the armature 8 and
front contact of the TTC relay 4I01_ the FKW
conductor. to the winding of the FKW relay 3203
so that this relay now becomes operated. 'The
SKW relay 3203, in turn. extends s connection
from ground, armature 9 and front contact of
the LK{ relay 3302, the armature 2 and front
contact of the KW relay 3203, to the winding of
the SKI relay 3204. This relay operates and
locks through its armature 2 and front contact to
its operating ground. Upon the operation of the
SKI relay 3204, a circuit is established from
ground, the back contact and armature § of the
SK2 relay 3202, the front contact and armature

3 of the SKI relay 3204, the front contact and *

armature 3 of the SKW relay 3203, to the RSF
conductor 5809, through the armature 2 and back
contact of the 286R relay 4403, to the RS2 con-
ductor 4405, and thence to the winding of the
RS2-4 relay 2105. At the end of the closed period,
the SKW relay 3203 releases when the reading

relays release and the reader steps to the next
line.

17.2 Skipping splice pattern

The next line on the input tape is 081010 which
operates the A0 reading relay 3600. This operates
the SK2 relay 3202 through the armature § and
front contact of the SK{ relay 3204. The SK?2
relay 3202 locks through its armature 4 and front
contact, to the ON2 ground, through the arma-
ture | and back contact of the ESK relay 3201.
The SK2 relay 3202 prevents the Re2-4 relay 2105
from shunting down the RSR relay 1703, holds
the 28B and 28C relays 3801 and 3903 and oper-
ates the LLA relay 3304 in a circuit from the J7T
reader contact (Fig. 13), over the JM5 lead, front
contact and armature T of the £K2 relay 3202,
front contact and armature 4 of the SKI relay
3204 and over the LL conductor leading directly
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to the winding of the LLA relay 3304. The SK2
relay 3202 also opens the path over which the
RS2-4 relay 2105 was previously operated and
connects it in a circuit which may be traced
through the front contact and armature § of the
SK2 relay 3202, the back contact and armature 4
of the SKW relay 3203, conductor 4105, the arma-
ture { and back contact of the Li relay 4104, the
armature | and back contact of the LIUA relay

} 4103, the armature | and back contact of the LIT

relay 4105, conductor (7107, the armature 8 and
back contact of the AL alarm relay (700, the SK
conductor, through the normal contacts of arma-
ture 4 of the EZK relay 3201, to the JM5 conduc-

¢ tor, so that this RS2-4 relay 2105 is now con-

nected to respond periodically in each closed
period of the reader over the late JT contact (Fig.
13). With the R52-4 and the LLA relays 2105
and 3304 both operated, the LK( relay 3302 re-
leases at the end of the reader closed period,
thereby releasing the SKI( relay 3204.

17.3 Skipping second window entry

Window splice pattern is followed by a second
skip window entry 287020. Therefore, the ap-
pearance of a 2 in the A digit is a signal to stop
skipping. The A2 reading relay 3602, through its
Iront contact and armature 14, grounds the ESK
conductor 3688 so that a circuit is extended
through the front contact and armature |1 of the
£K2 relay 8202 to the winding of the EFK relay
320(. This E®K relay 3201 operates and locks
through its front contact and armature 2 directly
to the BfK conductor and locks through its front
contast and armature 3 to the ground supplied
at the front contact and armature 12 of the SK2
relay 3202. The reading of the line 287020 oper-
ates the YKW relay 3203 as before, The ESK re-
lay 320( and the SKW relay 3203 both open the
operating path for the RS2-4 relay 2105 and the
circuit stops skipping. The ESK relay 3201 is
also operated by the E2 reading relay (Fig. 38),
which operates when these E digit reading relays
express the value 2. This provides two normal
paths for operating the ESK relay 3201.

In the event of a tape irregularity which pre-
vents the A2 or the B2 relay from operating, the
ESK relay 3281 is overated from the E4, ET, Fo,
Fl or P2 relays (Fig. 38), each of which will ground
the ESK lead 3586 so that the appearance of an
E digit other than 1 or of an F digit other than
0 operates the ESK relay 3204. The appearance
of an A digit of one or of any B digit other than
8 operates the AL relay 1700 to sound the alarm
(see secticn 22). This also opens the operating
path for the RS2-4 relay 21065 so that the circuit
stops skipping. As a further safeguard against
skipping too far, the TM short timer relay (7105
(see section 21.1) is recycled each time the 0 is
read by the A digit reading relays (Fig. 36). If
the timer is not recycled the alarm relay will be
operated in approximately 0.25 second. This
covers the time required to skip a splice between

5 tapes where the reading nins may not penetrate

the tape. The circuit for recycling the timer is
from ground, the front contact and armature (2
of the Af relay 3552, the ADG conductor, the
armature § and back contact of the SK{ relay
3284, the armature 8 and front contact of the
SE2? relay 3252, the armature 4 and front contact
of the RS2-4 relay 2185, the TM conductor, to
the timing condenser §766. The LK{ relay 3302
operates when the code 237020 is read and this
operates the SKi relay 3284 through the front
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contact and armature 2 of the SKW relay 3203.
The SKW relay 3205 releases the SK2 relay 3202
and operates the LLA relay 3384 from ground on
the JMS. conductor, the front contact and arma-
ture 4 of the ESXK relay 3281, the front conbact and
armature 5 of the SEW relay 3203, the LL con-
ductor, to the winding of the LLA relay 3204.
The SKi{ relay 3284 locks to the LK relay 3382
and reoperates the R32-4 relay 2185. At the end
of this closed period the reading relays, the SKW
relay 3203 and the LK! relay 3382 release and
the reader steps to the first line of the next entry.

18, Window splice in output tape
18.1 General

When the supply of paper to a perforator is
nearly exhausted, a new length of paper-is spliced
onto the end of the old rsction. A window con-
sisting of a rectangular Liole straddling the actual
physical splice is cuf in the tape to provide an in-
dication to the sorter that a splice is approach-
ing. The sorter stops its regular processing and
perforates a series of splice pattern lines on the
spliced tape and then proceeds. This is done be~-
cause the perforator cannct perforate through
the extra thickness of a splice and the call entries
might be lost. A finger on the paper chute lead-

ing into the perforator, and here shown sche- .

matically as the contact 6214, detects the window
and cicses a contaet to stop the sorter and light
to an indicating lamp pointing to the perforator
which caused the steppage. The operator re-
leases the circuit, starts the motor and operaies
a, window splice key, such as key 4811, associated
with the perforator. This causes the sorter to
perforate a skip window entry 287620 followed by
approximately forty lines of splice patiern 081010
followed by a second skip window entry 287020.
The machine stops again and the operator re-
stores the window splice key, starts the motor and
operates the machine start key. The. circuit does
not stop upon. the receipt of a window signal from
the perforator until it has finished a call entry
or finished perforating tape identity.
sorter is perforating splice pattern when the win-
dow siznal comes in, the two skip window entries
287020 will not be perforated, the affected tape
merely having its splice
about forty lines to cover the splice.
chine stops for a window while it is perforating
splice at the beginning of the output tapes, the
operator may find after the window has been
perforated that the other tapes do not have suffi-
cient splice pattern on them.
operate the end-ci-tape key to perforate more
splice. At the end of the output tapes, if the
window 'signal ogcurs during the, perforation of
tape identity or skip splice entry, the machine
waits until these have been perforated before
stopping for the window. When the operator
operates the machine release key to release the
circuit before operating the window splice key,

the circuit releases in the saire way gs when, the ..
If, after

end-of-tape key is released at this time.
the window splice has heen perforated, the oper-
ator finds no splice pattern or insufficient splice
pattern on the output fapes she cperates the mo-

tor start and end-of-tape key since the circuit has »

already released as though. the run where com-~
pleted. This causes the civcuit to perforate splice
pattern without tape identity. and the. output
tapes: can be provided th;h suﬂiment sphcc p%t-
tern:

If the #

pattern extended by ,
If the ma- ~

She may then re-’
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18.2 Skip window entries
The WSID relay 4102 determines whether or
not the skip window signals 287020 are to be per-
forated. If the sorter is perforating splice at the
beginning of the output tapes when the window
signal is received, the TIE relay 3102 is normal.
When the WSIB relay 4704 operates it completes
a circuit from ground, its armature { and front
contact, the WSID conductor, the back contact
and. armature 3 of the TIE relay 3182, conductor
WSIDA, to the winding of the WSID relay 4702.
The operation of this relay prevents the perfora-
tion of the code 287020. If the sorter is perfo-
rating tape identity, the skip splice entry, or
splice pattern at the end of the output tapes when
the window signal is received, the circuit is com-~
pletely released when the machine release key is
operated. In this case the WSID relay 4702 is
also operated when the “7SIB relay 4794 operates
and the 287020 lines are omitted. At other times
the WSID relay 4782 will not be operated since
the TiE relay 3102 is cperated and the code
287020 will be perforated before and after the

forty lines of splice patiern.

18.3 Stopping the circuit for window splice

Closure of the window contact such as the
contact, 8214, establishes a connection from
ground, thence over the WS90 lead through the
0 signal lamp 288! and over, the WSA lead di-
rectly to the winding of the WSA relay 5301, The
lamyp 2861 does not operate with the resistance
of the winding of the WSA relay 5301 in series

; with it and a resistor 2882 placed in parallel with

the lamp prevents overlocking a window signal
if the lamp is burned out. 'The operation of the
WSA relay 5301 releases the RLM relay 1903 by
breaking the continuity of the RLML conductor
5306 at armature | and back contact of the WSA
relay 5301. The RLM relay 1933, in releasing,
opens that part of the locking circuit of the MST
relay 1902 extended through the armature 3 and
front contact of the RLM relay 1963 to the MONS
ground, leaving the MST relay 1902, locked
through the front contact and armature 4 of
the ST3A relay 2984 to the same MONS ground
at. armature 2 and front contact of the MON
relay 2002. At its armature 2 and front contact,
the RLM relay 1303 opens the circuit for the STH
relay 200( and the 72 relay 2005, allowing these
relays to release. The ST2 relay 20685 opens
the operating path and one of the locking paths
for the ST3 relay 2000, leaving it locked now
only through its front contact and armature 6,

* armature | and back confact of the RLS relay

kg

-
.

i

2006, to the HMS5 conductor deriving ground
from the reader K1 contact and in parallel with
the HM§ conductor through the. front contact
and armature & of the LX! relay 3392, to the.
MONT. ground.at the front cantact. and armature
I. of the MON relay 2882. The circuit continues
until. it has compileted an entry, at which time
the release of the LEKI{ relay 3302 releases the
ST3 relay 20888 and this in turn releases
ST3A relay 2004. The ST3IA relay 2084 releases
the MST relay (282 and stops the motor due to
the release of the 87138 relay 2888. A ground. is
now extended over the back contact and arma-
ture 8 of the ST3 relay 2008, the N{ conductor,
the armature 3 and front contact of the WSA
relay 536G, to the AL conductor leading directly
to. the winding of the AL alarm relay {7109, so
that this relay becomes operated and in turn
operates the ALA relay (708. The alarm, is
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sounded and the WSB relay 8302 operates in a
circuit from ground, armature § and back con-
tact of the ST3 relay 2000, the N{ conductor, the
armature 4 and front contact of the WSA relay
5301, the WSBA conductor through the armature
9 and front contact of the AL relay 1700, the
WSB, to the winding of the WSB relay 5302.
This relay locks through its front contact and
armature 4 directly to the ground on the NI con-
ductor. Through its front contact and arma-
ture 3, the WSB relay 5302 shunts down the wind-
ing of the WSA relay 5301 and causes the ¢
signal lamp 2801 to light. (For a description of
the action of the alarm relays see section 22.)
The operator now releases the circuit by operat-
ing the machine release key 4006 (see section
22). The operation of the WSRB relay 5362 ren-
ders the machine start key ineffective.

‘'18.4 Starting the circuit

. After the motor has been started, the window
splice key (locking) 48!{ corresponding to the
perforator which has encountered the window is
operated. This operates the WS relay 5307, which
extends a ground from armature (2 and back
contact of the ST3A relay 2004, over the N2 con-
ductor, through the armature 2 and front con-
tact of the WS relay 5307, to the windings of the
WSIA relay 4701 and the WSIB relay 4704 in
parallel. The WSIB relay 4704, through its front
contact and armature i3, causes the operation
of the ME relay §300. Through its armatures 2
to 9, inclusive, the WSIB relay 4794 operates the
Bl, B1, C0, D4, D1, E0, P4 and FT reading relays
(Figs. 36, 37 and 38). If the WSID relay 4702
is iormal, then the grounds extended from arma-
tures 10 and if of the WSIB relay 4794 will cause
the operation of the E2 and C7 reading relays
(Figs. 38 and 37) to express the values 87020 in
the B to F digits.
4702 is operated; then these grounds will be ex-
tended over the armatures 2 and 3 of the WSID
relay 47102 to the Ei and Ci reading relays (Figs.
38 and 37), respectively, so that the values 81010
are expressed in the B to F digit reading relays,
respectively. When the ME relay 5300, the WSIA
relay 4701 and the WS{B relay 4704 have all op-
erated, ground through the H8 reader back con-
tact (Fig. 13), the HB2 conductor 1309, the arma-~
ture 7 and back contact of the RS2-4 relay 2105,
the armature 1¢ and back contact of the RS(-3
relay 2106, the ST conductor, the back contact
and armature | of the LK relay 3302, conductor
3303, armature { and front contact of the ME relay
5300, conductor 5303, armature {1 and front con-
tact of the WSIA relay 47101, the STA conductor
4602, armature 3 and back contact of the ST2 relay
2005, armature 2 and back contact of the RLS
relay 2006, armature 2 and front contact of the
RLM relay 1903, is extended to the ST relay
‘2001 during an open period of the reader. In
the next closed period, when the reader contact
HS8 opens, the ST2 relay 2005 coperates in series
with the ST relay 2001, followed in turn by the
operation of the ST3 and ST3A relays 2000 and
2004 in the following open period. The ST3 re-
Jay 2000 removes the ground from the NI con-
ductor and, therefore, opens the original circuit
for the WSB relay 5302. This relay, however,
remains locked in a circuit from ground, srma-
ture 10 and front contact of the WSIA relay
4701, the armature | and front contact of the
WS relay §307, to the winding of the WSB relay
5802. ' In the reader closed period, following the
- ‘operation of the ST3 and ST3A relays 2000 and

However, if the WSID relay
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2004, the A? reading relay 3602 operates from
ground at reader contact K, the KMI conductor,
the front contact and armature 1 of the RCD
relay 2500, the KM( conductor, armature 4 and
back contact of the ESP relay 5304, the front
contact and armature 5 of the ME relay 5300,
the A2 conductor, the front contact and arma-
ture 10 of the ST3 relay 2000, conductor 2011,
the armature 10 and back contact of the APB—-C
relay 8800, conductor 5801, to the winding of the
A2 reading relay 3602, and this relay in turn
operates the LK relay 3302. The reading check
path is now closed through the A digit reading
relay (Fig. 36), through or around the B digit
(Fig. 36) reading relays (depending upon the type
of tape), through the armature 2 and front con-
tact of the ME relay 5300, the APA conductor,
through the armature 5 and back contact of the
APD relay 5804, to the winding of the APA re-
lay §803. The APA relay 5803 operates and in
turn operates the S0B relay 5900, whose circuit
for operating the perforator connector relays is
open between the CK3A and the CK3 conductors
at the back contact and armature 4 of the WSIA
relay 410f. The APA relay 5803 connects the
APB-C relay 5800 through its armature 5 and
front contact to the HB2A conductor, deriving
ground from the H8 reader back contact, so that
the APB-C relay 5800 operates in the next open
period of the reader. The APB-C relay 5800
locks itself over the GIIA conductor, the back
contact and armature { of the LLA relay 3304,
to the ground supplied over the front contact
and armature 8 of the LK relay 3302. The
APB-C relay 5800, over its front contact and
armature 9, switches the lead which operated
the A2 reading relay 3602 so that in the next
closed period it operates the A2S relay 5806 in-
stead. The APB-C relay 5800 disconnects the
reader step relays (Fig. 21) from the perforator
connector relays (Fig. 61) and extends a con-
nection to the SS relay 5802. The operation of
the APB-C relay 5800 operates the APD relay
5804 from ground supplied over the front con-
tact and armature 3 of the SOB relay 5900 and
the front contact and armature 6 of the APB-C
relay 5800. When the APD relay 5804 operates,
it releases the APA relay 5803, locks to the ground
on the armature 5 and front contact of the APB-C
relay 5800 and connects the RSE and RSO leads
in parallel over its front contact and armature
2 to the winding of the SS relay 5802,

18.5 Perforating first line of window

At the beginning of the next closed period of
the reader, the A2S relay 5806 operates over the
above-described path previously used to operate
the A2 reading relay 3602. The A2S relay 5808
connects the A2 perforator magnet. (Fig. 62) to

“a reader make contact when the W32 relay 4700

is not operated and when the WSID relay 4102
is not operated, but connects instead the A0 per-
forator magnet (Fig. 62) to a reader make contact
if the WSID relay 4702 is operated. This cir-
cuit is from the PA2 reader contact (Fig. 13),
the PA2 conductor, through the armature 3 and
front contact of the A2S relay 5806, and thence
over the PA conductor, to armature | of the
WSID relay 4702. With the WS2 relay 4700 not
operated, the back contact of armature | of the
WSID relay 4702 leads to the P2 conductor;
whereas, with the WS2 relay 4700 operated, the
front contact leads to the PO conductor. The
A28 relay 5808 causes the operation’ of the FL
relay 4708 in a circuit from ground, the front
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contact and armature 3 of the WStA relay 4101,
the WSG conductor, the armature 4 and front
contact of the A2S relay 5806, the WSGA con-
ductor, armature 3 and back contact of the CPl
relay 4706, to the winding of the FL relay 47G5.
Ground is extended from the reading check lead
4401, over the armature 4 and back contact of
the LK 2 relay 8300, the conductor 3381, the arma-
ture 2 and front contact of the A28 relay 5868,
the CK3 conductor, the armature 4 and front
‘contact of the WSIA relay 4791, the C conductor,
the right-hand operated contact of the window
splice key 4011, and over the Pg§ conductor to
the PAQ perforator connector relay 6{83 of the
perforator which has displayed the window sig=
nal and for which the particular window splice
key 401! was operated. The FL relay 4705 locks
to the ground over the front contact and arma-
ture 12 of the WSiB reiny 4704, the back contact
and armature | of the CPI relay 4706; the re-
sistance 4707, the armature | and front contact
of the FL relay 4783, to the winding thereof.
When the PA3 perforator connector relay 6169
operates, eleven magnets on the perforator op-
erate to perforate the line 287020 if the WSID
relay 4702 is normal or the line 81010 if this re-
lay is operated. The corresponding K series re-
lays (Figs. 49, 55 and 61), such as the KAZ2 re-
lay 4983, operate and the PL§ penmatm register
relay 5400 also operates. When the Ji (or J8)
contact on the reader (Fig. 13) closes, the PAM
magnet §284 is operated through its PXEES series
relay 8205. The perforating check lead is closed
from ground at & back contact and armature 2
of the PHK telay 6268, conduector 6289, over the
left-hand contact networks of the KAZ to KF0
checking relays (Figs. 49, 55 and 61), to the con~
ductor 6181, thence through the one and che
only network of the PX relays (Fig. 62), to the
conductor 82i{, over the chain circuit provided
by the contacts of the PD relays of Fig. 54, to
either the RSE or RSO conducter (in the case of
the PD6 relay through its front contact and arma-
ture 2 to the RSE conductor), through the arma-
ture & and front contact (or armature 2 and
front contact) of the APB-C relay 5883, the arma-
ture 2 and front contact of the APD relay 5804,
to the winding of the S8 relay 5882. The SS
reiay 5802 operates and locks through its arma-
ture 4 and front contact to the HBO conductor
deriving ground from the H3 reader back con-
tact (Fig. 13). The SS relay 5892, through its
armatures | and 2, operates the PHE relay 6206
and the PHA relay 6212, At the end of the reader
closed period, the A23 relay 5805, the PAO per-
forator connector relay 6160, the perforating mag-
nets (Fig. 62) and their series K relays (Figs.
49, 55 and 61) all release. Since the PHE and
PHO relays 5288 and 622 are operated, the PAM
magnet 6294 and the PEg relay 6205 release
shortly thereafter when the reader contacts open
and the perforator steps.

18.6 Perferating subsequent lines of window

In the ¢pen period, ground is extended from the
reader contact K2 (¥ig. 13), over the XB8# con-
ductor, the front contact and armaturé 8 of the
RCD relay 2509, the B8 conductor; to' the front
contact and armatire T of the SS relay 5662, the
KBSC conductor, the armature 4 and back con-
tact of the CPI relay £706, the armature 2 and
front contact of the FL relay 4785, to the wind-
ing of the W82 relay 4764, causing the operation
of this:latter relay, which: locks through its front
contact ahd armature 3 to the ground cennec-
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tion supplied through the resistance 8167, If the
WSID telay 4792 is normal, then the WS2 relay
A100 cohnects the back contact of armature |
of the WSID relay €782 to the P§ conductor in
place of ihe P2 conductor, causes the operation
of the Ct and Ei reading relays and releasées the
C1 and E2 reading relays (Figs. 37 and 38). If
the WSID relay 8702 is operated then the opera-
tion of the WS2 rélay 47185 has no efféct. In
any case, the WS2 relay operates 4745 the TTM
relay 2398 in & circuit from ground at its front
contact and armature &, over the armature { and
front contact of the WS1A relay 4781, to the TTM
conduetor to start the long timer, The circuit
now perforates & series of splice pattérn entries
for o long encugh time to exiend them over the
spliced portion of the tape. The operation of
the TTM relay 2360 connects ground to the cath-
ode of the tube 2382 thirough the winding of the
CTT relay 2383. At the saine time the TTM
reley 2333 removes the resistance 2304 from in
shunt of the timing condenser 2385, The coh-
denser 2323, connzacted to the control anode, staits
to charze through the resistances 2306, 2367 and
2308 in series. In approximately 2.75 seconds the
tupe 2882 fives, causing the operation of the CTT
relay 2383. This operates the CPI relay 47156 by
closing a circuit from the K2 reader contach
(Mg, 13), the EM2 conductor, armature | and
front contact of the C'TT relay 2303, the CP con-
ductor, the front contact and armature § of the
WalA relay 4784, to the winding of the CPI rélay
§188. 'The CPi{ relay 4786 unlocks the WS2 relay
4768 and the FL relay 4705 at its armature 1 and
hack contact, leéaving them held now only over
the M2 conductor. The CPI relay 4706 locks
through its front contact and armature 2 to the
WSG ground at armature 3 ahd front contact of
the WSIA relay 476, At the completion of a
line of 081010 the WS2 and FL relays £102 and
47185 release. The WS2 relay 4132 releases the
TTM relay 2580, extinguishing the tube 3202. If
the WSID relay 4782 is normal, the WS2 relay
4758 switches back from perforator magnet 0 to
perforator magnet 2 (Fig. 62) and from reading
relays Cl and Ef to reading rélays C7 and E2
(Figs, 37 and 38), preparing the circuit to perfo-
rate the line 287020. If the WSID relay 47102 is
operated; & circuit is still arranged to perforate
the splice code 081010.

18.7 Perforating last line of window

In the next reader closed period a cireuit ig
established frem ground, the front ¢ontact and
armature 3 of the WSIA relay 8361, the WSG con~
ductor, the armature 4 and front contact of the
A28 relay 5808, the WSGA conductor, the arma-
ture 3 and front contact of the CPI relay 4196, the
back contact and armsture §of the FL rélay 4705,
to the winding of the CP2 relay 5368, This rélay
operatés and locks through its armature { and
front contact to the ground supplied over the
front contact and armature i2 of the WSIB relafy
8784, The ¢ifcuit perforates either a sécond lihe
of the code 287020 or anothér line of the code
081010 depending upon whether the WSID rélay
4702 {s norinal or operated. When the S8 rélay
5802 operates it closes a circuit from the: KBO
conductor, through the front contact and arma-
ture T of the S8 relay 5882, the KRAC eonductor,
through the front contact and armature 2 of the
CP2 relay 5308, to the winding of the ESP ¢on-
ductor 5384, which théreupon operates and locks
over its armature 2 and front contact to the
ground on the ONY condictor, The ESP relay
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5304, in operating, opens the path for the A2S
relay 9806 and, through its armature | and front
contact, grounds the conductor b leading to the
perforation complete lamp shown in Fig. 28.
With the A2S relay 5806 prevented from operat-
ing the circuit cannot continue, whereupon it
times out and brings in the alarm.

18.8  Release of circuit after window splice

The operator now releases the window splice
key 4011, thus releasing the WS relay 5307, where-
upon a circuit is established from ground, arma-
ture 3 and front contact of the ESP relay 5304,
through armature 3 and back contact of the WS
relay 5307, to the RLS conductor leading to the
winding of the RLS relay 2008, which operates
and locks through its front contact and arma-
ture 3 to the RLSL conductor which is grounded
through the front contact and armature 3 of the
RCD relay 2500. Upon the operation of the RLS
relay 2006, the start relays, including the STI,
S5T2, ST3 and ST3A relays (Fig. 20), are released.
The release of the ST{ and ST3 relays 2001 and
2000 opens the circuit for the RCD relay 2500, the

WSIA relay 4701, the WSIB relay 4704 and the °

WSB relay 5302. The WSIB relay 4704 releases
the ME relay 5300. The ST3A relay 2004, in
releasing, releases the ESP and LK relays 5304
and 3302, The CPI relay 4706 is released by the
WSIA relay 4701 and the CP2 relay 5308 is
released by the WSIB relay 4704. The RLS relay
2006 is released when the RCD relay 2500 returns
to normal. The circuit is now ready to continue
with its regular processing as soon as the motor
start and machine start keys 400 and 4004 are
operated.

19. Regular release
19.1 Registering release signal

The machine release key 4006 (non-lock'ng)
may be operated at any time if it is desired to
stop the circuit during a run. The key 4008
releases the RLM relay 1903, which in turn re-
leases the ST and ST2 relays 2601 and 2005. The
release of the ST2 relay 2005 removes one lock-
ing path for the ST3 relay 2000, leaving this
relay locked to a reader make contact, a front
contact of the LK| relay 3302 or a front contact
of the ME relay 5300, if either of these relays is
operated.

19.2 Awaiting stopping point

The circuit continues until a proper stopping
point is reached:

a. If skipping regular splice on input tape, the
ST3 relay 2000 releases at the end of the first
reader closed period following the release of the
ST2 relay 2005.

b. If checking tape identity at the start of the
first input tape in a run, the ST3 relay 2000 will
not release until all the tape identity entries have
been checked and all the tape identity entries
have been perforated on the output tapes. The
ST3 relay 2000 is held first by the LK | relay 3302
and then by the ME relay 5300 in this case.

¢. If checking any other tape identity, the ST3
relay 2000 will not release until all these entries
have been checked, after which the LKI relay
3302 releases.

d. If perforating splice either at the beginning
or end of output tapes or perforating window
splice, the ST3 relay 2000 will not release until
this perforating has been finished and the ME
relay 5300 has been released.

e. If perforating tape identity, the ST3 relay
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2000 will not release until all such entries have
been perforated on the output tapes, at which
time the ME relay 5300 releases.

f. If perforating regular entries, the ST3 relay
2000 will not release until the end of an entry
when the LK | relay 3302 releases.

g. If skipping window splice, the ST3 relay
2000 is held through the TIC relay 4101 and the
SK2 relay 3202, both operated, and does not re-
lease until the complete splice pattern and the
window entry following it have been skipped, at
which time the release of the SK2 relay 3202
allows the ST3 relay 2600 to release.

19.3 Stopping the circuit and releasing

The release of the ST3 relay 2000 opens the
circuit of the A digit reading relays (Fig. 36),
preventing further reading of the input tapes.
The ST3 and ST3A relays 2000 and 2004 release
all relays in the circuit except those held by the
MON master off-normal relay 2002. The ST3A
relay 2004 releases the MST motor start relay
1902, which releases the MOT motor relay 1209 in
the alternating current power and distributing
circuit. The release of this MOT relay 1209 stops
the reader motor. The release of the MST relay
1902 removes battery from the STEP step magnet
{207 and opens the operating circuit for the MON
relay 2002. The following relays remain oper-
ated:

MON-2002

RSR-1703

MUS, MUAS, MU, DET or OBS (Fig. 43)

OFBA, FTHA, UA, TA, HATHA or STHA
(HATHA remains up if STHA is up) (Fig. 34)

Some of the following relays may also remain
operated:

TIE and TIEA, if tape identity has been perfo-
rated at start (Fig. 31)

TIC, if prepared to handle call entries (Fig. 41)

SPA, if splice was perforated initially (Fig. 20)

11B-3000

12B-2900

13B-3005

11B-2902

18B and (8C (Fig. 30)

X1B-2901

FTr2-2201

LTD-2202

20. Starting after regular release
20.1 Starting motor

In order to start the circuit after a regular re-
lease, the MST motor start relay 1902 must be
operated. It operates the RLM relay 1993, which
locks to a circuit from ground, armature 2 and
front contact of the MON relay 2002, the MONY
conductor, the right-hand contacts of the ma-
chine release key 4086, conductor 4007, the back
contact and armature | of the WSA relay 5301,
the conductor 5306, and over the armature | and
front contact of the RLM relay 1203 to the wind-
ing thereof. The motor start key 4090 also places
a ground on the MSTA conductor 400¢ which is .
extended over armature | and back contact of
the MRL relay 1900, the EM conductor 1901, the
contacts of the emergency motor stop key 4002,
the MSTA conductor 4803, the back contact and
armature 2 of the AL relay 1702, and over the
MST conductor 1172 directly to the winding of
the MST rel~y 1£02. The MST relay | 0 oper-
ates ani locks in a circuit frem ground, over
armature 2 and front contact of the MON relay
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2002, the MONS conductor, through the front
contact and armature 3 of the RLM relay 1£03,
the front contact and armature 4 of the MST re-
lay 1902, the armature | of the MRL relay 1998
and thence over that portion of the operating
circuit for the MST relay 1902 just previously
described. The MST relay 1802 connects battery
to the step magnet 1207 and operates the MOT
motor relay 283, in the alternating current power
and distributing circuit, to start the motor 1204.

20.2 Starting circuit

The machine start key 4804 is next operated
and this will establish a circuit from ground over

the H8 reader contact (Fig. 13), an armature -

and contact of the RO connector relay 1201, the
B2 conductor 1308, the armature 7 and back
contact of the RS2-4 relay 2{085, the armature
10 and back contact of the RS1-3 relay 2105, the
ST conductor, the armature | and back contact
of the LK1 relay 3302, the ST conductor 3303,
the machine start key 4094, the STD conductor
4012, the armature { and back contact of the
WSB relay 53082, the STC conductor 5385, the

armature | and front contact of the SPA relay g

2008, STA conductor 4502, the armature 38 and
back contact of the ST2 relay 2605, the armature
2 and back contact of the RLS relay 2886, and
over the armature 2 and front contact of the RLM

‘relay 1902 to the winding of the ST relay 2°01. o

10

20

This causes the operation of the ST1 relay 2801 '

“and when the reader back contact opens, then the
ST?2 relay 2005 will operate in series therewith and
hold both of these relays-operated. The machine
start key 4004 is effective only under the follow-
ing conditions:

a. The RS2-4 and RSI1-3 reader step relays
2105 and 2106 are normal.

b. The LKI{ relay 3302 is normal.

¢. The WSB relay 3302 is normal.

d. The SPA relay 2088 is operated, indicating
that splice has been perforated at the start of
all output tapes.

e. The RLS relay 2806 is normal. (This .con-
tact is used for releasing the start relays, not
to indicate a circuit -condition where the key
should be ineffective.)

7. The RIM relay 1903 is operated, indicating
that the motor has been started.

During the first reader open period after the
operation of the ST2 relay 28085, the ST3 relay
2000 operates in turn operating the ST3A relay
-9904. 'The -circuit then proceeds as described
hereinbefore. If the circuit stopped while skip-
ping splice, then the STT relay 3200 operates
and the circuit starts as it does at the beginning
“of arun.

' 203 Stopping motor when circuit is not running
If the motor has been started but the machine

_start key 4084 has not been .operated, the oper-.

ation of the machine release key 4806 stops the
. motor. The key 4806 releases the RLM relay
1903, which in turn releases the MST relay 1832.
_The release of the MST zelay 1802 releases the

MOT motor relay {209 in the alternating-current

power and -distributing circuit.  The ecircuit is
- released .as described in -section 16.6, except for
the MON relay 2082 and those reélays under its
control.

. 21. Timing-cicuits
i 214 Short timer

The short t'mer consists of a polarized relay,
“‘the "TM relay 1705, which has two windings.
The primary winding tends to operate the relay
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and is energized when either the ST3A or the
ALCO relay 2084 or (709 is operated. By way
of example, when the ALCO relay 1709 is oper-
ated a circuit from battery through the front
contact and armature 3 thereof is extended to
ground through the lower or primary winding of
the TM relay 1785. The secondary or upper
winding, when energized, overpowers the primary
winding and keeps the relay from operating. Its
battery is also supplied from the ST3A or the
ALCO relay 2084 or {189 and its ground is sup-
plied from a number of points in the circuit.
When this ground is removed, current continues
to flow in the secondary winding to charge the
condenser 1785 connected to it. After approxi-
mately 0.25 second, this current decreases to such
a point that the primary winding is stronger
than the secondary winding and the TM relay
1105 operates, thereby connecting ground from
the MON# conductor, through the front contact
and armature of the TM relay (185, to the wind-
ing of the AL relay (709, so that the alarm relay
becomes operated. As long as the circuit is
operating properly the TM relay {145 timing eir-
cuit is recycled sufficiently often, by grounding
the TM conductor, to prevent the operation of
the TM relay 1785. Recycling occurs under the
following conditions:

a. Whenever the perforate line key 43812 is
operated to perforate a mutilated line. This
releases the alarm and the ground from the
ALCO relay (762 recycles the timer.

b. When the circuit is released after it has
stopped at the completion of perforating a win-
Ground from the ALCO relay 1763
racycles the timer.

¢. When the circuit releases after perforating
splice on the cutput tapes at the beginning of a
run. Ground through the ALCO relay 17029 re-
ecycles the timer.

d. When the circuit releases after perforating
tape identity and splice pattern at the end of
a run. Ground through the ALCO relay 1709
racycles the timer.

e. After perforating each line, exeept on per-
forator 9 (see (f) below), when spreading splice
or tape identity on the outpub tapes. Ground
from the S8 relay 5892 (front contact and arma-
ture 3 therzof) recycles the timer.

f. After perforating each line on perforator 9
when spreading splice or tape identity on .output
tape No. 9. Ground from the RS1-3 relay 2106
(armature T and front contact thereof) recycles
the timer.

g. After perforating each line of window splice.
Ground fiom the S8 relay 5882 recycles the
timer.

h. Each time the reader steps. Ground from
either .of the RSi-3 or RS2-4 reader step relays
2406 or 2185 recycles the timer.

4. Following the check of first and last theu-
sands. Afthis time the TD selector, Fig. 35, may

_be stepped and several extra reader-cycles may

70

- TM relay 1705.

be required. CGround from the CL& relay 4284
prevents the timer from operating.

j. When the circuit releases, the release of
the ST relay 2888 grounds the TM conductor
and thus grounds the timing condenser 4706.
The release of both the STJA relay 2084 and the
ALCO relay (708 disconnects battery from -the
The battery  supplied thrcugh

. the ALCO relay #7089 is used to release the TM

76

relay 1105 ‘whenever the ALCO relay 1789 .op-
-erates, since the TM velay {745 is not equipped
with 3 biasing spring. .
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21.2 Long timer

The long timer consists of a cold cathode tube
2302 and an associated resistance condenser net-
work. It is started by the operation of the TTM
relay 2300, which connects ground to the cath-
ode through the winding of the CTT relay 2303
and removes a shunt (resistance 2304) from
about the timing condenser 2305. With the con-
trol anode connected to the positive voltage sup-
ply and the shunt removed, the condenser 2305
starts to charge through the resistances 23086,
2307 and 2308. Arrangements are provided for
short-circuiting one or more of these resistances
to change the timing period. When the poten-
tial of the control anode reaches the firing volt~
age the tube fires, operating the CTT relay 2303.
The long timer is used under the following con-
ditions:

a. While perforating window splice. Ground
from the front contact and armature 8 of the
WS2 relay 419, through armature | and front
contact of the WS{A relay 470f grounds the
TTM conductor and thereby operates the TTM
relay 2300. Through armature 7 and front con-
tact of the WSIA relay 4701, the Rf and R2
conductors are connected together so that the
resistance 2308 is short-circuited. The condenser
charges through the two remaining resistances
2306 and 2307 and the tube fires after 2.8 seconds
(nominal).

b. Following the check of first and last thou-
sands. Ground from the CL§ relay 8204 oper-
ates the TTM relay 2300. The condenser 2305
charges through all three resistances and the
tube 2302 fires after 9.2 seconds (nominal). The
short timer is prevented from operating at this
time (see section 21.11).

¢. While spreading nine lines of tape identity
at the beginning or the end of a run. Ground
is extended over armature 10 and back contact
of the WSIA relay 4701, through armature §
and front contact of the ME relay 5360, and over
the armature 6 and front contact of the APD
relay 5804 to the TTM conductor 5807 to oper-
ate the TTM relay 2300. The TTM relay 2380
locks through its front contact and armature 2,
over the TTML conductor, the back contact and
armature 3 of the WSP relay 1906, the WL con-~
ductor, to ground at armature 3 and front con-
tact of the TIS relay 3101. The condenser 2305
. charges through the three resistances 2306, 2307
and 2308 and the tube 2302 fires after 9.2 sec-
onds (nominal).

d. While spreading the code 081010 under con-
trol of the tape end key 40888 or while spreading
the code 2860XX at the end of a run. Ground
from the WSIA relay 4701 through the ME and
APD relays 5300 and 5894 operates the T'TM re-
lay 2300. A make contact on the armature 5
of the WSP relay 1906 connects the conductors
R2 and R3 together, whereby the two resistances
2307 and 2308 are short-circuited so that the con-
denser charges through the resistance 2306 alone.
The tube fires after 2.1 seconds (nominal).

When the CTT relay 2303 operates, ground
from the reader contact K2 (Fig. 13), over the
KM2 conductor, armature | and front contact
of the CTT relay 2303, the CP conductor, arma-
ture 9 and back contact of the WSIA relay 4701
extends to the AL conductor to operate the AL
alarm relay 1700. When the CTT relay 23063 op-
erates during the perforation of window splice,
the WSIA relay 4701 is operated and the previ-
ously traced path to the AL alarm relay {700

is open. However, the CP conductor is then ex- 5
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tended over the front contact and armature 6
of the WSIA relay 4101 to the winding of the
CPI relay 4708, so that this relay is operated in-
stead as described in section 18.6.

21.3 Automatic operation timer

A timer shown in Fig. 44, and hereinbefore de-
scribed, is employed for the purpose of perforat-
ing a sufficient number of splice pattern codes
on each of the tapes in the perforator reader
combinations. When the SST relay 4414 is op-
erated, the EST relay 4415 is connected to the
cathode of the tube 4416, with the control anode
thereof connected to the positive voltage sup-
ply. Normally, the charging condenser 44(8 is
shunted by a resistance 4417; but, upon the op-
eration of the SST relay 4414, this condenser is
placed in a circuit to charge through the re-
sistance 4422 and, therefore, during this charg-
ing to lower the potential on the control anode
of the tube. When the condenser 4418 becomes
charged, then the potential on the anode becomes
sufficiently high to allow the tube 4416 to fire.
Thereupon, the EST relay 4415 will operate.

22. Alarm
22.1 Owperation of alarm relays

The AL alarm relay {700, which operates the
ALA auxiliary alarm relay {708, is operated un-
der the following conditions:

a. When the TM relay 1705 of the short timer
circuit operates while the MON master off-nor-
mal relay 2252 is operated.

b. When a fuse blows resulting in the opera-
ticn of the FAL fuse alarm relay {710.

c. When the RSH relay iTIl operates. This
is the reader step relay release check described
hereinafter in section 26.

d. When the WSA relay 5301 operates and the
ST3 relay 2000 releases. This is the condition
when the circuit stops because a perforator has
received a window signal (see section 18.3).

e. When the RSF relay 1712 operates while the
MON relay 2002 is operated and the ALCO relay
f709 is normal. This is the reader step check
circuit described hereinafter in section 25,

J. When the CTT relay 2303 operates with the
WSIA relay 4701 normal. This is the long timer
alarm (see section 21.2). )

22.2 Functions of alarm relays

The alarm relays perform the following func
tions: i

a. Light alarm pilot lamp, Fig. 28.

b. Light the machine pilot lamp, Fig. 28.

¢. Light the general alarm lamp, Fig. 28, if the
RSF relay 1112 and the FAL relay {110 are nor-
mal, i. e, if the alarm is caused by something
other than blown fuse or reader step failure.

d. Ground a lead to the external alarm cir-
cuit 713.

e. Provide a ground to hold the EAC relay
1114,

f. Release the MST relay 1902 to stop the mo-
tor. .

g. Permit the operation of the DS relay 2802
and permit the PLA-D relay 1600 under control
of the maintenance key 4013 for lighting the
maintenance lamps.

h. Permit the effective operation of the per-
forate line key 4012 for perforating a mutilated
line,

i. Open the reading check lead to prevent fur-
ther circuit progress. Operation of the PLA-D
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relay 1600 when the maintenance Jlamps :are lit
recloses this lead.

4. Operate the WSB relay 5302 if the WSA re-
lay 8201 is operated (see section 18.3).

k. Operate the TDA relay 2205 if the reader
lamps key 4814 is .operated to supply ground for
the tape section lanips, Fig. 16.

1. Connect the RLS relay 2086 to the machine
release key 4688 for releasing :the -circuit after
-alarm.

m. Release the RS2-4 relay 2405 if the cir-
cuit is skipping splice to prevent a reader step
failure and to prevent the reader step hold
lamps, Tig. 28, from lighting under this condi-
tion.

The AL relay 1760 locks over the baek contact
and armature 2 of the ALCO relay 4109 ‘to the
MONA4 conductor. "When a window signal is re-
eived from a perforator while the end of ‘tape
key 40988 iz operated, the WSB relay 5302 oper-
ates, in turn operating the ALCO relay 1709, In
order to prevent this from releasing the AL
alarm relay 1788, an auxiliary locking path for the
AL relay {722 is provided from the back contact
and armature 8 of the ST3 relay 286890, the NI
;conductor, the armature § and front contact of
the WSEB relay 53062, the WSB0 conductor,
through the outer left-hand contacts of the end-
of-tape key 84988, and thence -over the ALG con-
ductor to the front contact and armature 4 of
the alarm relay {720.

22.3 Alarm cut-off

The operator may silence the external alarm
by operating the alarm cut-off key 48(5. ‘This
places a ground on the EAC conductor leading
directly to the winding of the EAC alarm cut-off
relay 17{4. This relay, in operating, locks
through its armature { and front contact to the
ground supplied by the AL alarm relay 1700 or
by the fuse alarm relay 1710. At its armature
2 and back contact it cuts off the external alarm
{718 and at its armature 3 and back contact
opens the ecircuit of the machine pilot lamp, Fig.
28. When the sorter cireuit is released, the EAC
relay 1744 releases, reclosing ‘the lead to the ex-
ternal alarm {713 for subsequent use.

22.4 Releasing after alarm

After the completion of perforating window
splice when the alarm comes in, the release of the
window splice key 4811 restores the circuit and
releases the AL alarm relay (7180 and it is not
necessary to operate the machine release key
A4008. fter all other alarms, the circuit must
be restored by operating this key 4906, the op-
eration of which is described in section 18. With
the AL alarm relay {108 operated however, the
RLS relay 2886 operates, releasing the ST3 re-
lay 2093 and the ST3IA relay 2004 immediately
regardless of the position of the circuit. The
RLS release relay 2808 also operates the ALCO
relay 1768 through armature 4 and front con-
tact of the RLS relay 2886, and the ALCO relay
{182 in furn releases the AL slarm relay 1700
and cperates the polarized TM relay 17105 to its
normal’or off position. The rest of the circuit
releases as described in section 18.3, except that
In this case the MST relay 1902 has already bheen
released by the AL relay 1700.

225  Alarm relay fuse blows

The ciroui$ is provided with a number of fuses

of .a conventional nature wherein the fuse 1717 is
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gitached toa spring 1715 50 that when the fuse
HT4T blows this spring will move into -contact
with the bus bar (716, which will thereupon con-
nect battery to the FAL fuse alarm relay 1710.
Through its -armature 2 and front contact, this
FAL relay ({7110 directly grounds the AL alarm
relay 1700 and, through its armature 4 and front
contact, extends a ground -over the armature 3
and back contact :of the EAC relay 1714 and
over the MP conductor to the machine pilot lamp
in Fig. 28.

23. Master release

‘The master release key 4095 is provided for re-
leasing the entire.circuit including all memory re-
lays. 1In.order to prevent accidental operation of
this key from interfering with circuit operation
‘both the machine release and master release keys
#4605 and 4005 must be operated simultaneously.
When this is done, the RLM relay {903 and the
MON relay 2602 are both released. The MST re-
lay 1902 releases and stops the motor 1204. All
relays in ‘the circuit now release and only the
tape section selector, Pig. 35, is left off normal.

24. Tape section reset-and release

The fape section reset key 4017 is provided to
permit advancing the tape section selector (Fig,
35) in case one or more tapes in -a series is not
processed. Tt is effective -only with the reader
lamps key 4814 operated and either the ALA re-
lay 1788 operated or the MON rélay 2002 op-
erated. With the ST2 relay 2085 normal, the
reader lamps key 404 operates the RLA, B, C,
TDD relay 1602 to indicate the position of the

this operates the TDA relay 2205 to supply
ground for the lamps. If under this condition the
‘fape section reset key #4617 is operated, then a
ground from armature 4 and front contact of the
TDA relay 2205 is extended -over the TDA con-
ductor, through the contacts -of the tape section
reset key 4017, to the ROT conductor leading to
the ‘winding of the ROT rotary magnet 358i of
the selector, Fig. 35, stepping it one position for
each operation of the key. 'The ‘key also ex-
tends this ground to the FT'2 conductor leading
directly to the winding of the FI2 relay 2281 to
cause the operation -of this relay if it is not
already operated. Under the same conditions
described above, the tape section release key 4016
may be used to restore the selector to normal.
It grounds the RLS magnet 3592 (as long as the
off-normal springs 3510 are closed) to place a
ground on the SON conductor. The ALA relay
{708 opens the path to the ROT rotary magnet
3601 'so that it .cannot prevent the release of the

:selector.

25, Reader step check
25.1 Alternate line contacts

The reader is equipped with two contacts G1
and G2 (Fig. 12) which operate in phase with the
reading contacfs. Each of these .contacts is
equipped with a reading pin for engaging holes
in the reader drum. The holes are arranced so
that the Gi contact is closed on every second line
of the drum and the G2 contact s closed on the
alternate lines. By means of these contacts the
circuit checks that the reader steps one line

-‘whenever it is supposed to and does not step at

any other time,

25.2 G1 contact is closed initially

Assume that the :Gf contact is closed at the
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£ cireuit operation. Ground is supplied
reading check lead 2182 from contact
1 :'ncUCv £262 and through the arma-
z contact of the RKA relay 2(08.
:'.st reader step occurs, ground is ex-
rein the reader back contact K3 (Fig. 13),
{34 conductor, the front contact and
8 ¢of the RCD relay 2833, the XBD

rinature { and back contact of the
3487, the armature { and back con-
ay 3181, the EBIB conductor,
d ar umtme of the PTI relay
, and thence through either
f t contact of the RS2-4 relay
e zm 1 Lont contact of the RS1-3
¢ and bhack contact of the
to th" winding of the RW relay
0 this RW relay 2108 operates.
21823, in operating, extends ground
contact and armature 5 of the
!, or alternatively the front contact
s B of the ST3 relay 2020 over the
or, through the armature | and
1t of the RZ3 relay 2112, the armature
contact of the RW relay 2109, to the
the REIA relay 21083 and the RKB

1 the normal connection be-
{262 and the CK lead 2(02 to

e

du:mer,ulon hetween the conductor 2103 and ¢

4 Wor s

legd 2108, whereby the CK lead 2102 is
bed from the G contact and is con-
instead to the G2 contact. At the end
the open period during which the reader steps,

lay 2428, maintaining this latter relay op-
The RZ1 relay 2111 operates the RZ2
g “01 the next reader step the ground
der conmc* K3 which is extended to the

e REA relay 2108 and the RKB relay
RZ! relay 2111 and the RW relay 21089.
'“l of the open period the RZ3 relay 2110
this in turn switches the STG ground
» the winding of the RZ2 relay 2108 and
2g. The CK reading check lead 2102 is
57 nmneeted to the contact G again and the

uit is ready for another cycle of operations.

mul from this contaect, through the
3 and back contact of the ST3 relay
vre 2 and front contact of the STI
+hc RA conductor, the armature and
act of the RZ2 relay 2198, to the wind-
the RW relay 2189 operates this relay
e circuit is starting, When the ST3
operates this lead is broken and the
clay 2111 operates in series with the RW
: The RW relay 2109 operates the
2100, the RER relay 218! and the RZ1
t11, which in turn operates the RZ2 relay
The CX reading check lead 2102 is then
connected to the G2 eontact and the circuit
L proceed as deseribed above.

254 Reader step failure

BUB relays ?me and 2101 get out of
ism with the G and G2 contacts. The
resding check lead 21682 is not closed and the
cireuit blocks., The ground from Gf or G2 is
connected through the front contact of the RKA

2 74 yelay 2814 operates in series with the ¢
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" relay 2100 or the back contact of the RKB relay
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2181, over the armature | and back contact of the
CRK relay 2104, the RSF lead, the armature i1
and front contact of the ST3A relay 2304, the
RSF conductor, to the armature | and back con-
tact of the RSH relay (711, to the winding of
the RSF relay (112. The RSF relay 1712 causes
the operation of the AL relay 1780 and locks
through its front contact and armature 3 and the
back contact and armature 2 of the ALCO relay
1709 to the ground on the MON4 conductor.
Through its armature 1 and front contact it lights
the reader step failure lamp, in Fig. 28, at its
armature 5 it opens the lead to the general
alarm lamp (Fig. 28) and at its armature 4 it opens
the circuit to the STEP step magnet 1207 of the
reader to prevent any further stepping. When
the circuit is released, the operation of the ALCO
relay 1708, in addition to releasing the AL alarm
relay (700, also releases the RSF relay (7112.

25.5 Prevention of RSF alarm when end-of-tape
I:ey is operated

It is often convenient to use the tape feed key

5 1285 on the reader to insert a tape in the reader

while the circuit is perforating splice at the start
of a run and to use it to remove a tape from the
reader while the circuit is perforating tape ident-
ity and splice at the end of & run. Since the
RSI-3 and RS2-4 reader step relays 2(06 and
2185 do not operate from the tape feed key 1205,
the CRK relay 2104 is provided to prevent the
reader step check circuit from opening the reader
check path and bringing in an alarm. The CRK
relay 2104 operates from ground over the arma-
ture | and front contact of the TE relay 4601
when perforating splice at the start of a run and
tape identity and splice at the end. The opera~
tion of the CRK relay 2104 ties the Gi and G2
reader contacts together to keep the reading
check path closed and opens the operating cir-
cuit to the RSF relay 1712 to prevent bringing in
the alarm.

26. The reader step relay release check

Since the short timer (the TM relay 1705) is
recycled by the operation of the reader step re-
lays, it cannot be used to detect a circuit blocking
condition in which these relays remain operated.
If these relays do remain operated the input tape
is passed through the reader and entries are lost.
A check circuit is, therefore, provided to guard
against this condition. The RSR relay (783 is
operated from & ground on armature T and front
contact of the MON relay 2002 so long as the cir-
cuit is off normal. The RSR relay 1103 is shunted
by the operation of either of the RS{-3 or RS2-4
reader step relays 2106 or 2105, that is, by ground
from the ON4 off-normal lead, through armsture
4 and back contact of the PMI relay 23C1, over
the PMIN conductor, and thence either through
armature 3 and front contact of the RSI-3 relay
2105 to the RSR conductor or through armature
| and front contact of the RS2-4 relay 2i95 and
the armature 3 and back contact of the SK2 relay
3202 to the RSR conductor, to the battery side of
the RSR relay {703. Since the RSR relay is slow
to release it does not release when shunted by
either of these reader step relays uniess they re-
main operated longer than the time necessary for
one reader step. If the RSR relay {7103 releases,
then ground over the ON5 conductor is connected
to the RSH relay 1711, which operates and locks
through its front contact and armature 2 to the
PMIN lead connected through the back contact
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and armature-4 of the' PMi relay 2301 tothe ONA
conductor. "The RSH rélay T -operates the AL
alarm relay 1700 bringing.in an alarm and block-
ing the circuit. A bhack contact and armature |
-0f the RSH relay 4T .prevents the operation of
the RSP relay {T12 and ground -on :armature 3
and front contact of the RSH -relay 1111 lights
the reader:step hold lamp in Fig. 28. The:ground
from :the 'RS2-4 reader step relay 2405 is-opened
by the 'SK2 relay 3202 -to prevent the RSR relay
{703 from being shunted down while ‘the -circuit
is-skipping splice -on the input tape. The ground
from the RS2-4 relay 2105 is opened by ‘the PM{
relay 2381 to prevent the RSR welay 1103 from
‘being shunted -down when the perforate line key

" s operated. Since ‘the motor 1204 s started at

this time, the RS1-3 and RS2-4 reader step relays
2408 and 2495 :may be wperated lenger than nor-
mal because of the slow.speed of the reader.

27. Moanual reader step

The reader step key 4020 is provided for step-
ping the reader one line at 4 time. Tt is effective
only if the ST relay 2001 is not operated, topre-
vent interference with the:circuit-operation. The
reader lamps ‘key 4014 '‘must -alse be operated.
When ‘the reader step 8020 is operated, ground
from reader make contact K2, over the KM2 con-
ductor, the armature 1 and back -contact of the
'ST1 relay 2081 and over the SR conductor is ex-
tended by the inner right armature of the RLA,
B, C, TDD relay 1602, the left~-hand contacts of
the reader step key-4920, the SR2 conductor, back
contact and armature 2 of the SR relay 2442, con~

dusctor 5808, the armature 2 and back contact of °

‘the 288R relay 4403 and the RSi -conductor 4404
to the winding ‘of the RS{-3 relay 24058, which
operates and steps the reader.. In the reader
-open period the RS1-3 relay 2186 remaing locked

and ground is-extended from the reader back con-

tact H8 (Fig. 13), over the HB2 conductor, back
contact -and armature 3 of the STl vrelay 2001,
front contact and armature 2 of the RS1-3 relay
2106, the SR -conductor, through the right-hand

-contacts of the reader step key 4018 and over i

the SRO conductor to the winding of the SR rélay
2142. The SR relay 2112 operates and locks to
the operated reader step key 4028 through its
armature ! and front contact and cpeng the op-

erating path for the RS1-3 relay 2108, which re-

leases at the end of the open period. The SR
relay 2112 remains operated until the reader step
key 4820 is released. Thus, the reader takes only
one step for each key operation regardless of the
length of time the key is held operated.

28. Perforating mutilated line

If the circuit blocks because of a mutilated line
‘on ‘the inpvt tape which does not pass the two-

out-of-five check, the operator determines by the

jamps whether it is an initial line or a call entry
or a supplementary line. If it is an initial line,
nothing of the entry will have been perforated
and the operator discards the entries by operat-

ing the machine release key 4606, starting the i

motor 1254 with the motor start key 4088 and
then giepping fhe circuit ghead with fhe reader
step key 4829 until it is on the initial line of the
next entry. If it is a supplementary line, how-
ever, part of the entry is.already perforated and
the operator causes the circuit to perforate the
remainder of the entry -as read by operating the
perforate line key §042. It ‘is not -necessary to
operate the machine reélease key 4006 or any other

key. The perforate line key 4012 is-effective only *
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if the circuit has blocked ona supplementary line
with the ALA relay 17188 and the LK2 relay 3303
operated. Then, operation of the perforate line
key 4342 connects ground from the reader make
contact K2, over the KM2 conductor, the front
contact and -armature 3 of the ALA relay (708,
the EM2A conductor, the armature 8 and front
‘eontact of the LK2 relay 3308, the PML con-~
ductor, the left-hand contacts of the perforate
line key 4812, the Y conductor and through the
armature { and back contact of the PM2 relay
2309 fo the winding of the PMI relay 2881, The
PMY relay 2381 operates and locks through its
front contact and armature 3 to the KM2 con-
Guetor, deriving ground from the K2 reader con-
tact. The PMIi relay 2391, through its front con-
tact and armafure 8, places.ground on the MSTA
conductor to operate the MST relay {902, to start
the motor 1208, The PMI relay 2381 also oper-
stesthe ALCO reiay {799 to release the Al alarm
relay 1996, closes the veading check path around
the reading relays so that the failure of the two-~
out-of-five check no longer prevents progress,
opens the ground o the RSR relay 1123 so that it
will not be shunted down, opens the locking path
for the RS relay 7§ so as to release this relay
and operates the PM2 relay 23068, The PM2 relay
2282 locks through its front contact and arma-
ture 2 over the X conductor and through the
righi-hand contact of the perforate line key 4612
to the ground supplied thereat. The PM2 relay
2349 also opens the operating cireuit for the PMi
relay £381 and applies ground over its armature
3 and front contact, to the perforating check lead
B{8i Lo permit progress despite failure of the two-
cut-ni-five check .of the perforator circuits. The
Pl relay 2244 releases at the end of the closed
veriod and opens the veading and perforating
check leads. The PM2 relay 2388 remains held
+0 the perforate line key 230t and prevents the
PMi relay from reoperating. If the mnext line of
the input tape passes the two-out-of-five check,
the circuit proceeds.

29. Mutilated tape.identity
291 Muiilaied tape identity at stari of first tape

If any of the tape identity information at the
start of the first input tape of a run is mutilated,
the civcuit blocks. The operator releases the cir-
cuit, starts the motor and then steps the reader
forward one line at g time with the reader step
key 4828, recording the information on each line
as read on the lamps and stopping when the
lamps indicate that the reader is on the first line
following tape identity. The tape identity key
4018 is then operated, operating the MT!{ relay
2108 and the 28C relay 3883. Ground at the back
contact and armature | of the ST3 relay 2608 is
extended over the front contact and armature 3
of the STA relay 2228, the MTI conductor, the
Teft-hand contacts of the tape identity key 40(8§,
tha TIEA conductor, and over the armature | and
hack -contact of the TIEA relay 34100 to the wind-
ing -of the WITT relay 3184, This ground is also
extended frem the bhack .contact of armature | of
the TIBA reiay 3i88, over the MTIag conductor
and over the right-hand -contaclts of the tape
jdentity key 4818 to the winding of the 28C relay
8683, "The MTT relay 2484, through its front con-~
tach and armature B, places & ground en the TDS
conductor to operate the TDS relay 2288 and,
through s armabture 4 and front contact, con-
nects the ground on the armature 12 and back
-conbact -of the STIA r&lay 20064 over the N2 .con-
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ductor to operate the TIS relay 3(0{. At its ar-
mature | and back contact, the MTI relay 3104
opens the circuit of the 28B relay 390i. The 28C
relay 3823, in operating, extends the ground on
the ONIi conductor over its front contact and
armature 4 to the winding of the PAC relay 3502,
which thereupon becomes operated. When the
IS relay 3101 operates, it operates the ME relay
5300, shunts the battery at the TI relay 2800 to
keep it from operating, operates the Bl and BT
reading relays (Fig. 36) and locks the 28C relay
3803 and the MTI relay 3104 in parallel. The
operator then operates the machine start key
4304 which starts the circuit. When the ST3A
velay 2004 operates, it operates the MTIA relay
3187 by placing ground from its armature § and
front contact on the ON{ conductor, which is
then extended through armature 2 and front con-
tact of the MTT relay 3104 to the winding of the
MTIA relay 3181. At its armature 3 and back
contact, the MTIA relay 3107 opens the lead to
the STEZP step magnet 1207 of the reader and, at
its armature | and back contact, opens the lead
ifrom the reader contact X3 which is used to ad-
vance the reader step check cireuit to prevent this
circuit from getting out of synchronism with the
reader when the reader step relays (Fig. 21) op-~
erate. The circuit proceeds to perforate the nine
tape identity entries on all the output tapes in the
usual manner. The TDS relay 2206 enables the
operation of the tape section selector, Fig. 35, if
required. The tape identity information at the
end of this tape will then set up the selector, if
necessary. The TIE relay 3102, the TIEA relay

2108 and the TIC relay 4101 are operated at the *

completion of tape identity perforation and the
MTI relay 3104 releases when the 28C relay 5503
releases. When the reader step relay (Fig. 21
operates after the last tape identity entry has

heen perforated on perforator 9, ground from the ¢

reader step relay locks the MTIA relay 3107 over
the RSG conductor from the armature i3 and
front contact of the RSI--3 relay 2108, holding it
after the MTTI relay 3104 has released. This pre-

vents stepping the reader at this time since the .

operator has already stepped it to the first line
following tape identity. When the reader step
relay (Fig. 21) releases, the MTIA relay 3107 re-
ieases, enabling the STEP step magnet 1207 and

reconnecting the lead to advance the reader step ;

ohsek.
28.2  Muetileted iape identity during run
i any of the tape identity information is

mutilated at any point other than the start of !

the first tape, the TIE and TIEA relays 3192 and
3100 will be operated at that time. When the
circuit blocks the operator releases it, starts the
motor 1204 and then steps the reader one line
at a time with the reader step key 4028 check-
ing the information by using the lamps until
the reader is on the first line following tape
identity. 'The tape identity key 4018 is then op-
erated and this results in the operation of the
TIC relay 4101 from ground, over the back con-
tact and armature 8 of the ST3 relay 2000, front
contact and armature 3 of the SPA relay 2008,
the MTI conductor, through the left-hand con-
tacts of the tape identity key 4018, the TIEA
conductor, the armature | and front contact of
the TIEA relay 3100, the TIC conductor and
over the armature | and back contact of the
" TICA relay 4109 to the winding of the TIC relay
4101. 'This prepares the circuit for processing
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call entries and the operator now operates the
machine start key 4004 and the circunit proceeds.

30. Emergency reset

If a power failure occurs during a run the
various memory relays in the circuit will be re-
leased. After such an occurrence the motor 1207
is started and then the emergency reset key 4019
is operated to extend a ground from the Ni con-
ductor, through its right-hand contacts, to the
ER conductor leading to the winding of the ER
relay 2012, Through its armature | and front
contact, the ER relay 2012 operates the TIE
relay 3102. Through its front contact and arma-
ture 2, the ER relay 2012 extends a ground to
the TIC conductor to cause the operation of the
TIC relay 4101. Through its front contact and
armature 5, the ER relay 2012 causes the opera-
tion of the SPA relay 2008. The TIE relay 3102
operates the TIEA relay 3100. If the tape sec-
tion selector (Fig. 35) is off-normal, the FT2
relay 2201 is operated over the SON ground from
the off-normal contact 3505, the front contact
and armature 6 of the ER relay 2012, to the
FT2 conductor leading directly to the winding
of the FT2 relay 2201. If the circuit is sorting
message unit and summary tapes together on
tens sort, then a ground is extended from the
MON3S conductor, over the sort switch arm 5001
set for tens sort, over the T conductor, the arma-
ture 2 and front contact of the MUAS relay 4303,
to the front contacts and armatures 3 and
4 of the ER relay 2012, and thence to the {3B
and I8C relays 3005 and 3008, respectively, to
operate these last relays. This provides paths
for operating the {8A relay 3007 or for check-
ing a tape type 13 when the next tape identity
entries are read. On units sort and summary
tapes together, the emergency reset key 4019
operates the ERA relay 2013 from ground on the
MONS conductor, over the sort switch arm 5004
set for units sort, over the UA conductor, the
armature | and front contact of the MUAS re-
lay 4303, the ERa conductor, the left-hand con-
tacts of the emergency reset key 401 8, and
over the ERA conductor to the winding of the
ERA relay 2013. The ERA relay 2013 locks
through its armature | and front contact to the
ERAL conductor from ground on the MONSG
lead, through the resistance 3003, the armature
6 and hack contact of the {1B relay 2802, the
back contact and armature 3 of the i2A relay
2903, and over the back contact and armature
3 of the 11A relay 3001 to the ERAL conductor.
This provides a path to operate the 1TA relay
2905 when a tape i7 is encountered.

31. Lamps

31.1 Lamps under control of reader lamps key
31.11  General

The reader lamps key 4014 is used for reading
the line of input tape which is in the reader or
for holding the position of the tape section se-
lector (Fig. 35) and for lighting various circuit
progress lamps. The reader lamp key 4914 op-
erates the RLA, B, C, TDD relay 1602 and if
the AL alarm relay (700 is operated it also op-~
erates the DS relay 2802. .

31.12 Reading lamps

The RLA, B, C, TDD relay 1602 connects
twenty-eight reader or perforator lamps desig-
nated A0, Al, A2, B0, and. so forth (Fig. 16)
to the corresponding reading contacts of the
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reader (Fig. 12). In- addition, the reading posi-
tion lamp Gmarked JM in Fig: 16)! is connected
to the J6 out-of-phase reader contaect (Fig. 13)
over the JM4 conductor to show the. position of
the reader shaft. If the motor 1207 is stopped

and the resder lamps. do: not light when the:

reader lamps key 4014 is operated, the motor
shaft may be turned By hand to the closed posi-

tion. A lamp lights for each hole in the line of.

input tape being read.
31.13 Tape section lamps

The RI:A, B, C, TDD relay 1662 conn’ecps the
ten tape section lamps designated 0 to § (Fig.

18) to the tape section selector, Fig. 35. Ground:

for the lamps is supplied at the back contact
and armature 8 of the CL§ relay 4204 and over
the TDG conductor, or over the front contact
and armature 3 of the TDA relay 2205, if this
relay is cperated due:to theioperation of the AL
alarm relay i199. The TDG conductor is con-
nected in parallel to: the! armatures of the S¢
to 89 relays, Fig. 35, and. will be: extended by
the particular one of these relays operated to
the correspondingly numbered leads 0 to 8 lead-
meg to the tape section lamps (Fig. 16)-.

31.14 Type of entry lamps.

The DS relay 2802 connects the type of entry
lamps (Fig. 28) designated’ two-line and five-
line to the corresponding ILN2 and LN5 relays,
Fig. 33, to indicate the number of lines in the
entry being processed.

31.15 Line of entry lamps

The DS relay 2802 connects the line of entry
lamps 1 to & (Fig. 28) to the L—-A and L-B.relays,
Fig. 33, to indicate which. line of entry is being
read. The cae lamp is lighted by ground from:
the front contact and left outermost armature
of the RCA relay 2400, over the SCA conductor,
the armature § and back contact of the LK2 re-
lay 33890, the SC conductor and thence over the
armature 4 and front contact of the DS relay

2802 to the No. { lamp. It is thus lit. when’ the.

circuit has not progressed to the second line of
an eniry or beyond:. The next or No. 2 lamp is
1it on the second line from ground, front contact
and armature. 8 of the LK relay 3302, armature

T and front contact of the: LK2 relay 3306  and

thence in a. chain circuit through the armature
& and back contact of the L2B relay 3399, the
LB relay, and the L4B relay 3310 to the L2 con-

ductor leading through the armature 5 and front
The No.- 3 lamp-

contact of the DS relay 2802.
is Iit'on a third:line of a five-line entry by the
ground supplied for the operation of the I.4B
relay 3319, the No. 4 lamp is lit on the fourth
line of a five-line entry by the ground supplied
for the operation of the L3B relay, and the No.
§ lamp is 1it on the fifth line of a five-line entry
by ground supplied. for the operation of the L2B
relay 33¢9.

31.16 Tape identity lamp

The tape identity lamp, Fig. 28, is lit as soon
as the tape index entry has been checked. The
CLi relay 4107 operates the TT relay 2800, which
supnlies ground over its front contact and arma-
ture { and through the armature {0 and front
contact of the DS relay 2802 to light the tape
identity lamp. The TI relay 2800 releases when
the 28C relay 3903 releases or is shunted down
by the operation of the TIS relay 3101 when the
circuit starts to perforate tape ideéntity:

@
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31.17 Skip splice lamp

The skip:splice lamip (Fig. 28) is lit whenever
the eircuit is skipping by ground from armature
{ of the SKI relay 3204 or from armature {2 of
the: SK2 relay 3202 applied to the SKLP con-
ductor. i

31.2. Lamps under conirol of mainienance key
31.21 QGeneral

The maintenance key 4813 is provided for con-
trolling the periorator lamps (Fig. 16). It is
effective only if the AL alarm relay {760 is op-
erated, in which case it operates the PLA-D re-
lay 1690.

31.22 Perforator lamps

The PLA-D relay 1600 connects the twenty-
eight reader or perforator lamps (Fig. 16) de-
seribed in section 31.12 to make contacts on the
correspondingly designated K-series relays (Figs.
49, 85 and 61) which are in series with the per-
forating magnets and thereby indicate which
verforating magnets are operated.

31.23 Perforator-in-use lamps

The PLA-D relay (880 connects the ten per-
forator-in-use lamps designated & to § (Fig. 16)
to the corresponding PD-relays, Fig. 54, to indi-
cate which of the perforators is connected to the
circuit.

31.13 Lamps not under key control
31.301 Machine pilot lamp

The machine pilot lamp, Fig. 28, lights from
the AL alarm relay 1709 over the MP conductor
on all glarms. Operation of the alarm cut-off
key 4815 operates the EAC relay 1714 and ex-
tinguishes this lamp. This machine pilot lamp
is also: lighted by the FAL relay {718 if a fuse
blows,

31.302 Alarm lamp

The alarm lamp, a bull's-eye on the face of
the sorter, lights on all alarms.

31.303 Fuse alarm lomp

The fuse alarm lamp, Fig. 28, lights when =
fuse blows. The fuse as hereinbefore explained
applies battery to the alarm bus {1i6 operating
the FPAL relay 1710 and lighting the lamp.

31.304 General alarm lamp

The general alarm lamp lights on all alarins
other than reader step failure and blown fuse.

31.305 Last section lamp

The last section lamp, Fig. 28, is described in
section 16.104.

31.306 Master off-normal lamp

The master off-normal lamp (Pig. 28) lights
whenever the. circuit is started. It remains 1%
throughout a run until tape identity and splice
15 vemaing it
after regular release to indieate that the cireuit
is not entirely normal. It is extinguished by z
master release operation.

31.307 Off-normal lomp

The off-normal lamp, Fig. 28, is lit during any
operation of the sorter. It goes out following a
régular relegse.
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31.308 Perforate tape identity lamp

The perforate tape identity lamp, Fig. 28, lights
when the circuit blocks while perforating tape
identity automatically at the start of a run.
Ground is extended over armature 9 and front
contact of the ST3A relay 2004, the ON2 con-
ductor, the armature 9 and back contact of the
TE relay 4601, the TEN conductor, the armature
T and front contact of the TIS relay 3101, the
PTI conductor, the front contact and armature
6 of the ALA relay 1708 and over the PTI con-
ductor leading directly to Fig. 28 to operate the
perforate tape identity lamp thereat. The use
of the armature and back contact of the TE re-
lay 4601 in this circuit prevents the lighting of
the lamp while perforating tape identity or splice
under control of the end-of-tape key.

31.309 Reader step failure lamp

The reader step failure lamp, Fig. 28, lights
when the circuit blocks because of a false reader
step or failure of the reader to step.

31.310 The reader step hold lamp

The reader step hold lamp, Fig. 28, lights when-~
ever the circuit blocks because the reader step
relays were operated for more than 0.25 second.

31.311 Perforation completed lamp

Perforation completed lamp, Fig. 28, lights at
the completion of window splice perforation as
described in section 18.7.

31.312 Window splice lamps

The window splice lamps, Fig. 28, indicate
that the circuit blocked because of a window
in a perforator tape. The number of the lamp
indicates which perforator encountered the win-
dow. The lamp goes out while splice is being
applied unless there is no paper in the perfo-
rator. In this case, a new splice of paper is in-
serted and window splice is applied again at
which time the window splice lamp goes out.

Relay index

Relay Fig. Function
NA,NNB. . 30 | Register, tape index 11.
124, 12B 29 | Register, tape index 12.
13A,13B. 30 | Register, tape index 13.
17A,17B. . 29 | Register, tape index 17.
184, 18B, 18C... 30 | Register, tape index 18,
28A,28B,280C. . _...... 39 | Reading translator (line start-

ing “28').

44 | Detectsend of sorted tape.

44 | Registers end of sorted tape.
36 | A digit reading relays.

58 | A2reading relay for spreading.
17 1 Alarm,

17 | Alarm cut-off.

45 | Automatic Multiple Sorting.
58 | All perforators (spreading).

34 | Assembly of tape resulting
from thousands sort.

36 | B digit reading relays.

48 | Except B (sorting by other
digits than B).

44 | Perforate cut-off.

37 | C digit reading relays.

62 | Check (perforator hold check).
41 | Tapeidentity line 1 checked.

41 | Tapeidentity line 2 checked.

42 | Tape identity line 5 checked.
42 | Tape identity line 6 checked.
42 | Tape identity line 8 checked.
47 | Change pattern (window per-
lorﬁzting).

[
21 | Cancel reader check.

23 | Cold tube timer.

37 { D digit reading relays.

43 | Toll and MU detail tapes.
28 | Display.

38 | E digit reading relays,

17 | External alarm cut-off,

35 | E digit connector.

44 | End of last tape register,
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Fig.

Function

KAO, KAl KAZ.
KRBO0'to KBY...
KC0to KC7.
K DO to KD7-
KE0 to KE7.

L3A, L8B.._.._.__..
LA, T4B_ ...

858 to S9B.
S1A to S4A.
B5A to S9A.
8C

76 sKP

End of perforating (tape iden-

tity).

Emergency reset.

End of skipping.

End of (window) splice per-
forating,

End spreading timing.

I digit reading relays.

Fuse alarm,

First line (window splice per-
forating).

First tape digit.

First thousands sort,

Hundreds and thousands sorts.

Hundreds sort connector,

Check of A digit perforating.

Check of B digit perforating.

Check of C digit perforating.

Check of D digit perforating.

Check of E digit perforating.

Check of F digit perforating.

Leading end of final output
automatically sorted tape.

Checking 'I'I, Jine 1,

Checking TI, line 1, tens.

Checking TI, line 1, units.

Checking T'I, line 2.

Counting next to last line of

entry. _
Counting 3rd from last line of
entry.
Counting 4th from last line of

entry.

Checking TI, line 5.

Checking T1T, line 6.

Checking T, line 8.

Checking T1I, line 9.

Leading end of final output
tape-cutter,

Lock . (first line of multiline
entry).

Lock (after first line of multl-
line entry).

Counting last line of entry.

2-line entry.

5-line entry.

Last tape digit,

Last tape section.

Manufactured entry.

Month check.

Master off-normal.

Motor power circuit.

Master release.

Motor start.

Mutilated tape identity.

Message unit tape.

Message unit and summary
tapes.

Summary tape.

Observing tape.

Office sort.

Do.

Perforator connector.

Pulse count (extra cycle after
28 entries).

Perforate cut-off.

Perforator registers.

Perforator hold, even.

Perforator hold, check.

Perforator hold, odd.

Perforator hold, check
(advance magnet),

Perforate tape identity lines.

Perforator lJamp connectors.

Perforate mutilated line.

Peg%)g)ate skip splice signal

Perforate splice.
Perforate splice
hold check).
Perforate splice (start of tapes).
Perforate 'I'I (end of tapes).
E)’(I“:ia cycle before perforating

(perforator

Reader connector for reading
relays.

Reader connector for control
leads.

Reader check.

Reader lamp connector.

Release motor.

Release.

Reader pin conneetor.

Resader step.

Do.
Reader step failure.
RS relay release check.
Restore TD selector.
Reader step check W
Reader step check Z.
Tape section selectors.
Select perforator 0—4.
Select perforator 5-9.
Perforator select advauce 1-d.
Perforator. select advance 59,
Sort connector,
8kip splice,

~Do. ;
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Relay Function:

*Skip window:
‘Splice: pattern anplied
start).
Step reader (manually).
- Sort-switch release:.
Skip (reader) step.
Start spreading timing,
Start.

Do.
- Step T D'selector.
- Second thousands sort.
. Start tape.
-|: Pens sort:
Pimer cut-off.
Tape, cutter relays.

(at

TCO :
TCTO0, TOT1, TCT2~
3, TCT4—5 TCT6~7

‘| Tape digit alarmm,

Tape-digit-display:

- |- Tane section switch:release.

Tape digit start (during re-
cycle).

Tape end:

Tape feed.

Thousands sort:

-Tape- identity. (lawnp. control).

Tape identity eheckor

Tape: identity end:
forating).

'Tape iaentltv start” (perforat-

(of - per-

- ing).

: ‘Tape diglt check (alterselector
step).

Short timer.

Tens sort.

Titbe timer.

Units-sort.

Do
TT per. forate walking, 1 to 8.
" Auxillary to W2
53 |- Window. splice.
Do, .

Do:
Do.

) Do.
Bk Sphce periox atorwalking.
-{: Tape indlces 11, 21, 31 and-4L,

What is claimed is:

1. In a soriing device-for sortmg an. original
record containing: items. of information to: be
sorted where each item . includes. a. plurality: of
sorting indicia: and. where. each. index includes a
plurality of denominational: orders, a- plurality
of readers; a plurality of recorders, means. where-
by a parbticular one of: said readers is made. effec~
tive to read said original record.and to.cause each
item. thersin. to be. recorded: by. one: of. said: re-
corders in accordance with. the denominational.
order of a iirst sorting index. contained.in.each.
item, means automatically effective at:the.end. of
each index sort. whereby readers. individual. to.
denominational orders .are made effective. one
at a time in succession. to.read records: produced-
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by corresponding recorders.during the next pre- -

ceding index. sort, and means:to;cause each. item
read as I:Lstr stated to be recorded.by one of said
yrecorders in accordance with the.denominational
crder of another sorting.index contained.in each.
item.

2. In a sorting device for sorting an.original
record containhing items. of information to be
sorted where each. item. includes. a. plural digit
code and where each digit includes a.plurality.of
denominational. orders,. a, plurality of readers, a
plurality of recorders; means whereby a particu-
lar one of said readers is. made. effective.to.read
said original record.and to cause each.item there-
in to be recorded by one of said recorders in ac-
cordance with the denominational order of a fit'st
digit contained in each item, means automatically
effective at the end of each digit- sort” whereby
readers individual® to denominational’ orders- are
made effective one at a‘time-in-succession-to read
records-produiced by correspending recorders:dur-
ing:the. next preceding: digit’ sort; and means:to
cause.eaclh:item: read: as: last: stated: to: be:rex.
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recorded by:.one: of said recorders in. accordance.
with. the denominational: order of another digit.
contained in each item.

3. In a sorbing device for: sorting..an original
record containing. items of information to be
sorted: where each: item. includes a. four-digit
code:and where each digit includes a plurality of
denominational orders, a plurality of readers, a
plurality: of recorders, means whereby a particu-
lar one of said readers is made effective: to read
said:original record.and to cause each itern there-
in to.be recorded by one of said recorders. in ac-
cordance with the denominational order of a:first
digit contained in each item, means automat-
ically effective at the end of each digit sort
whereby readers individual. to denominational
orders.are. made effective one at a: time in succes-
sion to read records: produced by: corresponding
recorders: during the next preceding digit sort,
and means to cause each item:read as last stated
to be recorded by one: of said recorders in ac-
cordance with the denominational order of an-
other digit.contained in each item..

4. In a sorting device for sorting an original
record containing items of information to be
sorted where each item inecludes a: four decimal-
digit. code;. a plurality of: readers,. a plurality of.
recorders, means. whereby a particular one: of
said readers is' made. effective to: read: said origi-
nal record and to cause: each item therein to be
recorded by one. of said recorders. in. accordance.
with the: decimal value: of: a.first digit. contained
in each item, means automatically effective at
the end. of each digit sort whereby readers: indi-
vidual to decimal values are made eilective one:
at a time in succession: to: read. records. produced
by corresponding recorders: during the next pre-
ceding digit: sort, and means to: cause each item
read as. last statedr to be re-recorded by one of
said recorders: in accordance: with: the decimal
value of ancther' digit: contained in: each item.

5. In a sorting. device for sorting. an. original
record. containing items of information: to be
sorted where each item: includes: a. four decimal-
digit code, ten: readers. particular to: respective:
decimal: values zero: to nine,. ten-recorders: par-
ticular to.respective: decimal values:zero: to: nine,
means whereby the zero reader is made effective:
to read said original record and: to: cause each
item: therein' to. be recorded. by one of said ten
recorders. in accordance with: the decimal value
of a. first digit contained.in each item, means
automatically effective at the:end of each digit
sort. whereby said ten readers:are made: effective
one at a time in: successicn of zero to nine to
read records:produced by corresponding recorders
during the next preceding digit sort;, and means
to cause each item:read as last stated to be re-
recorded by one of said ten recorders in accord-
ance with the:decimal value. of another digit con-
tained in each item.

6. Tn a. sorting device for: sorting: an original
record containing: items of information: to he
sorted where each item: includes  a: plurality of
sorting indicia, and: where each index. includes a
plurality of denominational: orders, a plurality of
readers; a-plurality of recorders; means whereby a
particular one of saidg - readers:is made‘effective to.
read:said:original record and. to.cause:each item:
therein to.be recorded by cne-of said recorders in:
accordance with the denominational: order of: a:
first sorting:index contained in each item, means:
automatically:effective:at-the:start: of:each:index:
sort:for causing recorders:individual to:denomiz
national orders:to recordia:different record:idens:-
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tification for different index sorts at the start of
respective records-produced by recorders for said
different index sorts, means automatically effec-
tive at the end of each index sort as indicated by
the presencé in recorder produced records of a
certain record identification whereby readers in-
dividual to denominational orders are made ef-
fective one at a time in succession to read records
produced by corresponding recorders during the
next preceding index sort, and means to cause
each item read as last stated to be re-recorded
by one of said recorders in accordance with the
denominational order of another sorting index
contained in each item.

7. In a sorting device for sorting an original
record containing items of information to be
sorted where each item includes a plural digit
code and where each digit includes a plurality of
denominational orders, a plurality of readers, a
plurality of recorders, means whereby a particu-
lar one of said readers is made effective to read
said original record and to cause each item there-
in to be recorded by one of said recorders in ac-
cordance with the denominational order of a first
digit contained in each item, means automatical-
ly effective at the start of each digit sort for caus~
ing recordersindividual to denominationalorders
to record a different record identification for dif-
ferent digit sorts at the start of respective records
produced by recorders for said different. digit
sorts, means automatically effective at the end of
each digit sort as indicated by the presence in re-
corder produced records of a certain record iden-
tification whereby readers individual to denomi-
national orders are made effective one at a time
in succession to read records produced by corre-
sponding recorders during the next preceding
digit sort, and means to cause each item read as
last stated to be re-recorded by one of said re-
corders in accordance with the denominational
order of another digit contained in each item.

8. In a sorting device for sorting an original
record containing items of information to be
sorted where each item includes a four-digit code
and where each digit includes a plurality of de-
nominational orders, a plurality of readers, a plu-
rality of recorders, means whereby a particular
one of said readers is made effective to read said
original record and to cause each item therein to
be recorded by one of said recorders in accordance
with the denominational order of a first digit con-
tained in each item, means automatically effec-
tive at the start of each digit sort for causing re-
corders individual to denominational orders to
record a different record identification for differ-
ent digit sorts at the start of respective records
produced by recorders for said different digit
sorts, means automatically eifective at the end of
each digit sort as indicated by the presence in
recorder produced records of a certain record
identification whereby readers individual to de-
nominational orders are made effective one at a
time in succession to read records produced by
corresponding recorders during the next preced-
ing digit sort, and means to cause each item read
as last stated to be re-recorded by one of said re-
corders in accordance with the denominational
order of another digit contained in each item.

9. In a sorting device for sorting an original
record containing items of information to be
sorted where each item includes a four decimal-
digit code, a plurality of readers, a plurality of
recorders, means whereby a particular one of
said readers is made effective to read said original
record and to cause each item therein to be
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recorded by one of said recorders in accordance
with the decimal value of a first digit contained
in each item, means automatically effective at
the start of each digit sort for causing recorders
individual to decimal values to record a different
record identification for different digit sorts at
the start of respective records produced by re-
corders for said different digit sorts, means auto-
matically effective at the end of each digit sort
as indicated by the presence in recorder produced
records of a certain record identification whereby
readers individual to decimal values are made
effective one at a time in succession to read
records produced by corresponding recorders
during the next preceding digit sort, and means
to cause each item read as last stated to be re-
recorded by one of said recorders in accordance
with the decimal value of another digit con-
tained in each item.

10. In & sorting device for sorting an original
record containing items of information to be
sorted where each item includes a four decimal-
digit code, ten readers particular to respective
decimal values zero to nine, ten recorders par-
ticular to respective decimal values zero to nine,
means whereby the zero reader is made effective
to read said original record and to cause each
item therein to be recorded by one of said ten
recorders in accordance with the decimal value
of a first digit contained in each item, means
automatically effective at the start of each digit
sort for causing said ten recorders to record a
different record identification for different digit
sorts at the start of respective records produced

5 by said ten recorders for said different digit sorts,

means automatically effective at the end of each
digit sort as indicated by the presence in re-
corder produced records of a certain record
identification whereby said ten readers are made
effective one at a time in succession of zero to
nine to read records produced by corresponding
recorders during the next preceding digit sort,
and means to cause each item read as last stated
to be re-recorded by one of said ten recorders in

. accordance with the decimal value of another

digit contained in each item.

11. In a sorting device for sorting an original
record containing items of information to be
sorted where each item includes a plurality of

. sorting indicia and where each index includes

a plurality of denominational orders, a plurality
of readers, a plurality of recorders, means where-
by a particular one of said readers is made effec-
tive to read said original record and to cause
each item therein to be recorded by one of said
recorders in accordance wtih the denominational
crder of a first sorting index contained in each
item, means automatically effective at the end of
each index sort whereby readers individual to
denominational orders are made effective one at
a time in succession to read records produced by
corresponding recorders during the next preced-
ing index sort, means to cause each item read
as last stated to be re-recorded by one of said
records in accordance with the denominational
order of another sorting index contained in each
item, means automatically effective at the end
of the last index sort whereby readers individual
to denominational orders are made effective one
at a time in succession to read records produced
by corresponding recorders during the last index
sort and means to cause each item read as last
stated to be re-recorded by the same particular
one of said recorders, whereby a single recorder

produced record containing a copy of said orig-:
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inal record excepting that the itemgs therein are
completely sorted by denominational orders -of
all sorting indicia is produced.

12. In a sorting device for sorting an original
record containing items ‘of information to be
sorted where each item includes a plural digit
code and where each -digit includes a plurality
of denominational -orders, a plurality -of readers,
a plurality -of recorders, means whereby 'a par-
ticular one of said readers ‘is macde effective to
read said original record and to cause-each item
therein to be recorded by -one -of said recorders
in :aceordance with the ‘denominational order ‘of
a first digit contained in-each item, means auto~
matically eSective ‘at the end of -each -digit sort
whereby readers individual to denominstiorial
orders are ‘mude effective one ‘at a time ‘in sue-
cession to read records produced by corvespond-
ingrecorders during the next preceding digit sort,
means to cause :each iten read aslast stated ‘to
bere-recorded by one of said recorders in accord-
ance with the denominational -order ‘of another
digit ‘contained in each ‘item, means automati-
cally ‘effective at the end of the last digit ‘sort

whereby readers individual ‘to ‘denominational

orders -are ‘made effective ‘one at ‘a time in ste-
cession to read records produced by ‘correspond-
ing recorders during ‘the last .digit sort, and
means to cause each item read -as lagt stated to
be re-recorded by the same particular one of said
recorders, whereby a single recorder produced
record .containing ‘a -copy of said original record
excepting ‘that the items therein are completely
sorted by :denominational -orders o; all digits ‘is
produced.

13. In a sorting device for:sorting an ariginal
record containing items -of information to be
sorted where each item includes a four-digit-code
and where each digit ‘includes a ‘plurality of de-

nominational orders, a plurality of readers, a

plurality of recorders, means whereby a particu-

lar one - of ‘said readers-is made effective to read

said original record-and to cause-each'item there-
in to ‘be recorded by one ‘of said recorders in
accordance with the denominational order -of a
first -digit containeéd in -each ‘item, means auto-
matically effective at the end of each digit sort
whereby ‘readers individual to denominationsl
orders are made efféctive one at g ‘time in suc-
cession to read records produced by ‘correspond-

ing recorders during the nextpreceding digit sort,

means to cause each item read-as last stated to
be re-recorded by one of said recorders in ac-
cordance with ‘the ‘denominational order of an-
other digit contained in -each ‘item, means auto-
matically effective at the end of the fourth digit
sort ‘whereby readérs individual to denomina-
tional orders are madde -effective one at a :time
in‘succession to read records produced by corre-

sponding recorders during ‘the fourth digit sort,
and means to cause each item read aslast stated

to be re-recorded by the same particular one of
said recorders, wlereby a single recorder ‘pro-
duced record containing a copy of said original
record ‘excepting that the items therein are-com-
pletely ‘sorted by denominational orders -of all
four digits is produced. ,

‘14. In a sorting device for sorting :an ‘original
record ‘containing items of ‘information to be
softed where each item iné¢ludes o four decimal-
digit code, ‘a plurality of readers, a plurality of
recorders, means whereby a particular one of
said recorders is ' made effective to read said orig-
inal record and ‘to cause each ‘item therein’ to
be recorded by one-of ‘said ‘recorders ‘in-accord-
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ance with the ‘decimal value of a first digit con--
tained in each item, means -‘automatically efiec--
tive at‘the end-of-each digit sort whereby readers
individual to ‘decimal values are made eifective
one at a time in-succession to read records pro--
duced by-corresponding recorders during the next
preceding ‘digit sort, means to cause ¢ach ‘item
read as last stated to ‘be re-recorded by one-‘of
said recorders in accordance with the decimal:
value ‘of another digit contained in each item,
means automatically -effective at the end of the
fourth digit ‘sort ‘whereby readers individual to
decimal values ‘are made effective one ‘at ‘a time
in ‘succession to read records produced by corre-
sponding ‘recorders during the fourth digit sort,
and means to cause each item read as last stated
tobe re<recorded by the same particular one of
said recorders, whereby -a single recorder ‘pro-
duced record containing ‘a copy of said original
record excepting that ti:¢ items therein are com-
p:etely sorted by decimal values of all digits ‘is
produced. :

15. In a sorting -device for sorting an original
record -containing items of information ‘to be
sorted ‘where each item includes a four decimal-
digit code, ten readers particular to respective
decimal ‘values zero to nine, ten recorders par-
ticular to respective decimal values zero to nine,
means whereby the zero reader is made effective
to read -said original record and ‘to ‘cause each
item ‘therein to be recorded by -one of said ten
recorders ‘inaccordance with ‘the decimal value
of a first digit contained in each -item, ‘means -
automatically effective at the end of each digit
sort whereby said ten readers are made effective
one-at a time in succession of zero to nine to read
records produced-by-corresponding recorders dur-
ing the next preceding digit sort, means-to cause
each ‘item read ‘as last stated to be re-recorded
by -one of said ten recorders in ‘accordance with
the decimal value of another ‘digit contained in
each item, means-automatically effective at ‘the
end of the fourth digit sort whereby said readers
individual to decimal values one-to nine are made
effective one at a time‘in that order to read rec-
ords produced by -corresponding recorders during
the Tourth-digit -sort, and means to cause each
item read as last stated to be re-recorded by the
zero ‘recorder, ‘whereby a single recorder pro-
duced record ‘containing a copy ‘of said original
record excepting that the items therein are-com-
pletely sorted by decimal values of all digits is-
produced ‘by ‘the zero recorder.

‘16. In-a sorting -device for sorting an original
record containing items -of information to be
sorted where each item ‘includes a plurality of
sorting -indicia and where each index includes
a ‘plurality of denominational orders, a plurality
of readers, a plurality of recorders, means where-

by a particular omne of said readers is made effec-

tive toread said original record and to cause each
item therein to be recorded by ohe of said re-
corders in accordance with the dénorhinational
order-of a first sorting index contained in each

‘item, means automatically effective at the stdrt

of each index sort for causing recorders indi-

-vidual to denominational orders to record a dif-

ferent record identification for different index
sorts at the start of respective records produced

by recorders for said different index. sorts, means

automaticdlly effective at the end of eaéh in-
dex sort as indicated by the presénce in re-
corder produced records of a certain record iden-
tification 'whereby readers individual to déenomi-
national ordersare made éffective one gt o timein
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succession to read records produced by corre-
sponding recorders during the next preceding in-
dex sort, means to cause each item read as last
stated to be re-recorded by one of said recorders
in accordance with the denominational order of
another sorting index contained in each item,
means automatically effective at the end of the
last index sort as indicated by the presence in
recorder produced records of a certain record
identification whereby readers individual to de-
nominational orders are made effective one at a
time in succession to read records produced by
corresponding recorders during the last index
sort, and means to cause each item read as last
stated to be re-recorded by the same particular
one of said recorders, whereby a single recorder
produced record containing a copy of said origi-
nal record excepting that the items therein are
completely sorted by denominational orders of
all sorting indicia is produced.

17. The invention defined in claim: 16 wherein
said original record is a perforated tape and said
readers are perforated tape readers and said re-
corders are tape perforators, wherein said read-
ers and perforators are coupled by having. the
output tape of each perforator physically fed
back intact into the input of the corresponding
reader, wherein said original tape is physically
inserted into the said particular reader at the
start of the sorting, wherein the means for caus-
ing the first index sort includes a manually oper-
able start switch for starting the automatic oper-
ation of the sorter and a sort index selector for
determining the index according to which the
sort is to be made and a distributor ecircuit for
distributing the items of information to appro-
priate perforators, wherein the means for causing
the subsequent successive index sorts include a
tape section switch and a tape identification cir-
cuit whereby successive tape sections from suc-
cessive perforators are caused to be sorted by re-
spective readers under the control of the tape
section switch and the sort index selector and the
identification circuit.

18. The invention defined in claim 17 wherein
said tape section switch comprises an allotter
whereby the order of rendering successive readers
effective to read respective perforated tapes is
rigidly predetermined, wherein said record iden-
tification is a tape index perforated at the start
of each tape section indicating which index sort
has been completed and which index sort is next
in order for each tape section, and wherein said
tape identification circuit comprises means and
mechanism controlled by the nature of said tape
indices and the setting of said sort index selector
and effective when any reader reads a tape index
to permit said any reader to read and to cause
the items in its tape to be sorted if said any reader
reads a proper tape index or to stop said any
reader and to permit said allotter to render the
next allotted reader effective to read its tape if
said any reader reads an improper tape index.

19. In a sorting device for sorting an original
record containing items of information to be
sorted where each item includes a plural digit
code and where each digit includes a plurality
of denominational orders, a plurality of readers,
a plurality of recorders, means whereby a par-
ticular one of said readers is made effective to
read said original record and to cause each item
therein to be recorded by one of said recorders
in accordance with the denominational order of
a first digit contained in each item, means auto-
matically effective at the start of each digit sort
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for causing recorders individual to denomina-
tional orders to record a different record identi-
fication for different digit sorts at the start of
respective records produced by recorders for said
different digit sorts, means automatically effec-
tive at the end of each digit sort as indicated by
the presence in recorder produced records of a
certain record identification whereby readers in-
dividual to denominational orders are made effec-
tive one at a time in succession to read records
produced by corresponding recorders during the
next preceding digit sort, means to cause each
item read as last stated to be re-recorded by one
of said recorders in accordance with the denomi-
national order of another digit containeq in each
item, means automatically effective at the end
of the last digit sort as indicated by the presence
in recorder produced records of certain record
identification whereby readers individual to de-
nominational orders are made effective one at a
time in succession to read records produced by
corresponding recorders during the last digit sort,
and means to cause each item read as last stated
to be re-recorded by the same particular one of

% said recorders, whereby a single recorder pro-

duced record containing a copy of said original
record excepting that the items therein are com-
pletely sorted by denominational orders of all
digits is produced.

20. The invention defined in claim 19 wherein
said original record is a perforated tape and said
readers are perforated tape readers and said
recorders are tape perforators, wherein said read-
ers and perforators are coupled by having the
output tape of each perforator physically fed
back intact into the input of the corresponding
reader, wherein said original tape is physically
inserted into the said particular reader at the
start of the sorting, wherein the means for caus-

0 ing the first digit sort includes a manually oper-

able start switch for starting the automatic
operation of the sorter and a sort digit selector
for determining the digit according to which the
sort is to he made and a distributor circuit for
distributing the items of information to appro-
priate perforators, wherein the means for caus-
ing the subsequent successive digit sorts include
a tape section switch and a tape identification
circuit whereby successive tape sections from suc-
cessive perforators are caused to be sorted by
respective readers under the control of the tape
section switch and the sort digit selector and the
identification circuit.

21. The invention defined in claim 20 wherein

v said tape section switch comprises an allotter

whereby the order of rendering successive readers
effective to read respective perforated tapes is
rigidly predetermined, wherein said record iden-
tification is a tape index perforated at the start
of each tape section indicating which digit sort
has been completed and which digit sort is next
in order for each tape section, and wherein said
tape identification circuit comprises means and
mechanism controlled by the nature of said tape
indices and the setting of said sort digit selector
and effective when any reader reads a tape index
to permit said any reader to read and to cause
the items in its tape to be sorted if said any
reader reads a proper tape index or to stop said
any reader and to permit said allotter to render
the next allotted reader effective to read its tape
if said any reader reads an improper tape index.

22. In a sorting device for sorting an original.
record containing items of information to be
sorted where each item includes a four-digit code
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and where each digit includes a plurality of
denominational orders, a plurality of readers, a
plurality of recorders, means whereby a particu-
lar one of said readers is made effective to read
said original record and to cause each item
therein: to be recorded by one of said recorders
in accordance with the denominational order . of
a first digit contained in each item, means auto-
matically effective at the start of each digit sort
for causing recorders individual to denomina-

tional orders to record a different record identi-.

fication for different digit sorts at the start of
respective records produced by recorders for said
different. digit sorts, means automatically effec-
tive at the end of each digit sort as indicated by
the presence in recorder produced records of a
certain record identification whereby readers in-.

dividual to denominational orders are made effec-:

tive one at a time in succession to read records

produced by corresponding recorders during the ¢

next. preceding digit sort, means to cause each
item read as last stated to be re-~recorded by one

of said recorders in accordance with the denomi-

national order of another digit contained in each
item, means automatically effective at the end of
the fourth digit sort as indicated by the presence
in recorder produced records of a certain record
identification whereby readers individual to de-
nominational orders are made effective one at a

time in succession to read records produced by &

recorders during-the fourth digit sort, and means
to cause each item read as last stated to. he re-
recorded by the same particular one of said re-
corders, whereby a single recorder produced
record containing a copy of said original record
excepting that the items therein are completely
sorted by denominational orders of all four digits
is produeced.

23. The. invention defined in claim 22 wherein

said original record is a.perforated tape and said

readers are perforated tape readers and said re-
corders are tape perforators, wherein said readers
and perforators are coupled by having the output
tape of each perforator physically fed back intact
into the input of the corresponding reader,
wherein said original tape is physically inserted

into the said particular reader at the start of the’
sorting, wherein. the means for causing the first
digit sort includes a manually operable- start:

switch for starting the automatic operation of
the sorter and a sort: digit selector for deter-
mining the digit according to which the sort is
to be made and a distributor circuit for distribut-
ing the items of information to appropriate per-
forators, wherein the means for causing the sub-
sequent successive digit sorts include a tape sec-
tion switch and a tape identification -ecircuit
whereby successive tape sections from successive
perforators are caused to be sorted by respective
readers under the control of the tape section
switch and the sort digit selector and the iden-
tification circuit. '

24. The invention defined in claim 23 wherein
said tape section switch comprises an allotter
whereby the order of rendering successive readers
effective to read respective perforated tapes is
rigidly predetermined, wherein said record iden-
tification is a tape index perforated at the start
of each tape section indicating which digit sort
has been completed and which digit sort is next
in order for each tape section, and wherein said
tape identification circuit comprises means and
mechanism controlled by the nature of said tape
indices and the setting of said sort digit selector
and effective when any reader reads a tape index
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to. permit said any resdér fo read and to cause
the items in its tape to be sorted if said any
reader reads. a proper tape index or to stop said
any .reader and to permit said allotter to render
the next allotted reader effective to read its tape
if said any reader reads an improper tape index.

25. In a sorting device for sorting an original
record containing items of information to be
sorted where each item includes a four decimal-

17 .digit code, a plurality of readers, a plurality of

recorders, means whereby a particular one of.
said readers is made effective to read said origi~
nal record and to cause each item therein to be.
recorded by one of said recorders in accordance
with the decimal value of a first digit. contained:
in each item, means automatically effective at
the start of each digit sort for causing recorders
individual to decimal value to record a different
record identification for different digit sorts at:
the start of respective rzcords produced by re-
corders for said different digit sorts, means auto-:
matically effective at the end of each digit sort.
as indicated by the presence in recorder pro-
duced records of a certain record identification:
whereby readers individual to decimal values are:
made effective one at a time in succession. to
read records produced by corresponding record-
ers during the next preceding digit sort, means
to cause each item read as last stated to be
re-recorded by one of said recorders in accord-
ance with the decimal value of another digit
contained in each item, means automatically
effective at the end of the fourth digit sort as
indicated by the presence in recorder produced

5 records of a certain record identification where-.

by readers individual to decimal values are made
effective one at a time in succession to read re-.
cords produced by corresponding recorders dur-
ing the fourth digif sort, and means to cause.
each item read as last stated to be re-recorded
by the same particular one of said recorders,
wherehy a single recorder produced record con-
taining a copy of said original record excepting
that the items therein are completely sorted by

- decimal values of all digits is produced.

26. The invention defined in claim 25 wherein:
said original record is a perforated tape and said
readers are perforated tape readers and said
recorders are tape perforators, wherein said

" readers: and perforators are coupled by having-

the output tape of each perforator physically
fed back intact into the input of the.correspond-
ing reader, wherein said original tape is physi-
cally inserted into the said particular reader at.
the start of the sorting, wherein the means for
causing the first digit sort inciudes a manually
operable start switch for starting the automatic
operation of the sorter and a sort digit selector
for determining the digit according to which the
sort is to be made and a distributor circuit for
distributing the items of information to appro-
priate perforators, wherein the means for caus-
ing the subsequent successive digit sorts include
a tape section switch and a tape identification
circuit whereby successive tape sections from
successive perforators are caused to be sorted by
respective readers under the control of the tape
section switch and the sort digit selector and the
jdentification circuit.

2%. The invention defined in claim 26 wherein
said tape section switch comprises an allotter
whereby the order of rendering successive readers
effective to read respective perforated tapes is
rigidly predetermined, wherein said record iden-
tification is a tape index perforated at the start
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of each tape section indicating which digit sort
has been completed and which digit sort is next
in order for each tape section, and wherein said
tape identification circuit comprises means and
mechanism controlled by the nature of said tape
Indices and the setting of said sort digit selector
and effective when any reader reads a tape index
to permit said any reader to read and to cause
the items in its tape to be sorted if said any

reader reads a proper tape index or to stop said i

any reader and to permit said allotter to render
the next allotted reader effective to read its tape
if said any reader reads an improper tape index.

28. In a sorting device for sorting an original
record containing items of information to be
sorted where each item includes a four decimal-
digit code, ten readers particular to respective
decimal values zero to nine, ten recorders par-
ticular to respective decimal values zero to nine,

means whereby the zero reader is made effective &

to read said original record and to cause each
item therein to be recorded by one of said ten
recorders in accordance with the decimal value
of a first digit contained in each item, means
automatically effective at the start of each digit
sort for causing said ten recorders to record a
different record identification for different digit
sorts at the start of respective records produced
by said ten recorders for said different digit

sorts, means automatically effective at the end of 2

each digit sort as indicated by the presence in
recorder produced records of a certain record
identification whereby said ten readers are made
effective one at a time in succession of zero to
nine to read records produced by corresponding
recorders during the next preceding digit sort,
means to cause each item read as last stated to
be re-recorded by one of said ten recorders in
accordance with the decimal value of another
digit contained in each item, means automati-
cally effective at the end of the fourth digit
sort as indicated by the presence in recorder
produced records of a certain record identifica-
tion whéreby said readers individual to decimal
value one to nine are made effective one at a
time in that order to read records produced by
corresponding recorders during the fourth digit
sort, and means to cause each item read as last
stated to be re-recorded by the zero recorder,
whereby a single recorder produced record con-
taining a copy of said original record excepting
that the items therein are completely sorted by
decimal values of all digits is produced by the
Zero recorder,
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29. The invention defined in claim 28 wherein
said original record is a perforated tape and said
readers are perforated tape readers and said
recorders are tape  perforators, wherein said
readers and perforators are coupled by having
the output tape of each perforator physically
fed back intact into the input of the correspond-
ing reader, wherein said original tape is physi-
cally spliced at the start of the sorting into the
tape between the zero perforator and the zero
reader, wherein the means for causing the first
digit sort includes a manually operable start
switch for starting the automatic operation of
the sorter and a sort digit selector for determin-
ing the digit according to which the sort is to be
made and a distributor circuit for distributing
the items of information to appropriate perfo-
rators, wherein the means for causing the subse-
quent successive digit sorts include a tape section
switch and a tape identification circuit whereby
successive tape sections from successive perfo-
rators are caused to be sorted by respective
readers under the control of the tape section

switch and the sort digit selector and the iden-

tification circuit, and wherein the means for
causing the assembly operation include a tape
cutter automatically operated at the start of the
assembly operation to sever the tape then issuing
from the zero perforator. ‘

30. The invention defined in claim 29 wherein
said tape section switch comprises an allotter
whereby the order of rendering successive
readers effective: to read respective perforated
tapes is rigidly predetermined, wherein said

5 record identification is a tape index perforated

at the start of each tape section indicating which
digit sort has been completed and which digit
sort is next in order for each tape section, and
wherein said tape identification circuit comprises
means and mechanism controlled by the nature
of said tape indices and the setting of said sort
digit selector and effective when any reader reads
a tape index to permit said any reader to read
and to cause the items in its tape to be sorted
if said any reader reads a proper index or to stop
said any reader and to permit said allotter to
render the next allotted reader effective to read
its tape if said any reader reads an improper
tape index.

No references cited.




