1,896,757

W. B. STRICKLER

TELEPHONE EXCHANGE SYSTEM

Feb. 7, 1933.

24 Sheets—-Sheet 1

Filed Nov. 5, 1931

=
957
SS/
7Sl
Ry A
——2 T~y
05/ Ter
AN PRAU
o9/
T =il
I
£9/ % %\@
E %W\ 29
Tl =
il .EEQ\WIMQ
m| | =
|| =

$EOUS
P2 91.4\82 AUIHEE NS
o1°9ld| 11014\ €2°914|L2°US | €N
ozold\ srroid| orol|e2at\9e 94 A€
o\HQ\M vord 6914\ 12°914\52°914) 0 S
groldl 1914 | 8 91 .o”w\k 91462914
21915} 2rold 29/ POld | €914 &4
"9
S€ "9l4
V-1 9l
oLl 08/ o6/
e o e =0 = —_o— e = —

olf

Pl

el

il

TYNIDY!

1444

sl M.

o

ff./

i

<
Q
Q

INVENTOR

o

\v\\\ ol =
et et

rr—"j

TR YA

-2l

Q

W.B.STRICKLE

& R -Ghorth

ATTORNEY



1,896,757

" W. B. STRICKLER
TRELEPHONE EXCHANGE SYSTEM

Feb. 7, 1933.

34 Sheets-Sheet ‘ 2

1931

Filed Nov. 5,

. w_+m\_m_ Q-
; 02 ==, 819l el m\m,w\_m m_mm [y
lﬁ it kAl A & _ 1+9l o | = &
+ | e B | —-= ez~ HEIT P 5
= v =t | orral 2y || e —|| ¢ =5
= Steel b a6 LS Tl [ Lo+ N+l €46 148 .M.+«m_ 128 %2 v+ %o rVL m
i R R
. ] 9 O1+91 poyre Q ﬂu
- 8Y .m__ﬁw_ _ T i+e 0_.w\0-\ .EV\— V_-m—.fN_ Qul 'orz _+Nw_ )
g el or8 | W L3 S 94 .
ez —,—— — it A | 2 X
v'st| sigL LS+ 6T gre—1 @) A R o AlH_: N
Q
woet Al e gl 510018 g die = o &° abiyrel] et _
- §IC—T 2 £/~ clc— « s
4 TS || T ] A R Y $Tne Al N
gi+v|] 89 BlaGLLes | Ll o+l 21 To g gl Y
_w_+uw_ - — p— |
9%l %or BU+A01 | 2+) ‘ af[uswa orcfiot  OFE s 902 _
|l 607 502+, 102 sl b= 1 Kt
st f@ Wi b grell o o2l - _ 2ilfe T el
5T Iz : = \.(.\,,\._T
) | —-— —* 1 e
= N P : 622,
i3 W\\— N | 92¢ QNN‘MM WNNN .
= i = <7t ~ — =
. mariLe—— 55— : J
——— IV ——
3§ ) L1+%9
Aw’ SO Livgwel a3ZRIY 704 mm.?\.w: , 0 &
m.m.Mo VA 4 ’ Mm, L m vl % 16 |||MH¢|= e
I /72 D[ %Sl o ou+%8t || milvE -
g2 — ez o = =| |
M = afroe sk | S owtea el L o =<
- gz || FEAL £02 = =5 ] ] =3
ol Trenel 672 672 7ve__22 | ihaNoe . @ ogz
el o L 3Rl 61 5
yoo ... ~ NNN_ .OVN. \\Qm,\ N Q\l\
L § 1

ATTORNEY



Feb. 7; 1933. W B STRICKLER 1.896,757

TELEPHONE EXCHANGE SYSTEM

- Filed Nov. 5, 1931 34 Sheets-Sheet 3
<H
N >
TN
: HH
i
S o
P % & r\:}.;
/ S |
— 1
T . ===
N\@L @E &. ) I o)

s TS N
Il T | <R
§ JETULY ”lF 1 ‘: L L_ H g
XWP% W“%M |
o ‘ ' 8| —
AL ] laf .i\ ]['% e
I 8 gl- 8 IlL' w
§ W e
IR r‘l’———‘g&: g'\\'H" "
'3 S2ST ‘8' "
lt ~
/NV‘ENTO/?
W.B.STRICKLER
5 P -G chnith

ATTORNEY



Feb. 7, 1933. W. B. STRICKLER | 1,896,757

TELEPHONE EXCHANGE SYSTEM

Filed Nov. 5, 1931 34:Sheets-Sheet 4
- - y P —————
| ) —1 3| phte i
JO00TER T |3 -
[w} - 3 E 0 © N
R PR - ? $ S
r M\% TR TCETEECE T 5 , :
g N '. 9 —
AWTLT 38 e =
SNl 8|] §% |§| ¥s
3
S { 3
h 3 : o
) ST T B 4
LU}TE U]—ﬁl et He y |M
—- | Y [|I- WHe ) =
- al
=
SN o A\~
I RS TS 3
o LLL CTEIS T M ~- S8 ~
Wi 5 4 (v
Rl ;
~
] ‘gfé N ' INVENTOR
W.B.STR/;‘KLER
ar @gm

ATTORNEY



Feb. 7, 1933. W. B. STRICKLER | 1,896,757
TELEPHONE EXCHANGE SYSTEM : :

Filed Nov. 5, 1931 34 Sheets-Sheet 5

i
7

52/
—d

54,

519° 690’

S

500
50.
=

=
4

SO3 1+
}___TL .
I——F

._Ag
= 3 =
L1 508
|~
-_YT_ -~
) Fn
Ab—‘
=

W
[aH
1 1 T S
o INVENTOR
W.B.STRICKLER
B R -Bebntt

ATTORNEY



1,896,757

b=

i

—t]

34 Sheets—Sheet 6

1931

NQVN

W. B. STRICKLER

Filed Nov. 5,

TELEPHONE EXCHANGE SYSTEM

Feb. 7, 1933.

il
‘642

LA+

: 4
. oo.oﬁm,.:_o_.m__ 7 __HW
il , oy
.v+~m s N e 1
N N\be = Y
el il = 209 3
5 g1z , ;
S+ 01+ 8 Livot [IBI+41
9455 ,9+¢ o:.m '3+t il '6+2

g Paide=i! 1 = UM 909

0291 5% g L oraol
i _ q Q . g+| .mq«a

1l i : . =

11392 otz Palia | 8% w_uuw
¢ — || ¢ : ¢ < — ,
pvsizenol [seoifl ~ srl RS stodl S0
yirl——6/9) el Enbrtg 509 _

- v 819 glolelp stz st
nﬂ oLl il é .mT+I~||~.
B T D /NS ..Vob B

7SI+l Ll H9 6+ %!
w.._m.r: 2481 1+Q1 , -m.Qb/ 81+
|Www. Hi+6s o6l 9iL T y
=29 0m f -
sotsol]] $1 I el
AN +d_.m e ‘ot
stir92 A.fmm _ o't flat't MNQ.mvv 4 _
M " |+—609
i & virven |l Y | s+t ]
9ILY 9L sevetl gy 1 e
9t |t =% — .TII_?
Ir' n
- S/9) 4 D1l «
i+ Y11+ %01
%lq u? sz lg0g \Qb\._@_?mm—
‘Sagy
‘geg

b 18+
=

YL+%0!

/€9 ‘y8+%)

Lyl _
{8+% wll
.\_Cﬂmo_

8+ %l

9 9/4

INVENTOR
W.B.STRICKLER

5" P @B A

ATTORNEY



1

1933.

W. B. STRICKLER |

1,896,757

TELEPHONE EXCHANGE SYSTEM

Filed Nov. 5, 1931

34 Sheets-Sheet 7

46, 47

743, 744, 745,

IM_\ '\| - J
' .

1 \ Q dluHr I~
§ i L =T &tfjﬂ— &
X N X . N =l
¥ J,v_ N i ﬁ . g Al
N YYY I'HII [7e) . t:' N
9 RLS S |4
> 1 - .
s , ==
3 R o A iiB
¥ [Tl Tl Nz il
g Q "“ ’ © i
5 .y |

e J

733 | 710

Q
e
=

700
E‘—-‘
=x= 705

7.—

- 706

T 2
23
732 737—
1750

704

s

[
748
L
—
_L_m_‘:
= 700

i,

702

731

L

w
ASE—— Y )
72 =~
—=:C-|-*—-—=:'_
843_1L —1

950 / 93Ql

958,
929

INVENTOR
W.B.STRICKLER
BY P Gz

ATTORNEY



1,896,757

34 Sheets~Sheet 8

1931

W. B. STRICKLER
TELEPHONE EXCHANGE SYSTEM

Filed Nov. 5,

Feb 7, 1933.

oo, - — lope —INOL
= (0]3
ummr% 5e8) = = 268
/ 8o I . .UWIH - = Wmm = \ =
v=wIAL E‘: =A [ 4 “H |=r v 4 vP -= a q =l F=\ .
[ oee 1Y ‘ Lad 628
'eeg /€8
[
a3 I —
£ T
T __. \ _ . ol 6/8
_ | | ,
. al X m
2v8 : ree
. b L8 7
8/9]) < pi il e o1+ p) tesps__
\2 u\m./% il ﬂa I _mw AT (718 W 19
U m_nu .= IR 2 Amrx px €
P~
@_u,_ e el A S
N\n 813 608 || | mbvm . Y Abm
4'. = ¢
X —Ld/ BN I+ i+ 11 8t E.o
e _ A Al sty .
L) hall Q.fo |.m|.||v ong 7 | lm.v_ «\..mﬁu
il 708 08 208 ‘
c+= L P M_H«_ st ﬂvlm..m_v__ ps_:n:: ha e
o gog? P3| [T ss 1955 Losvie i beiee A
gezr | | Teear zieng— ) Fzez | 108 6v6
rosz) €8 8 914
gel 1 1 —Z¢7 |

ATTORNEY

INVENTOR
W.B.STRICKLER

5 PG eAnth-




1,896,757

34 Sheets~Sheet 9

W.B.STRICKLER
AT TORNEY

BY PG cHhrith

W. B. STRICKLER |

Filed Nov. 5, 1931

TELEPHONE EXCHANGE SYSTEM

~ Feb. 7, 1933.

i
2504y 1150/ cs01
ore
T 1ZZA|| oo / ey
Hu..WH ] = | I = = 26 /26 } 456 /96
a6} P61 = €76 = .WMN 4 §l =Hlbbm
A=Y g 2
ST = Moss| =T M Ty T ] \Qmm
06| | 6 BN
1 - 1 :
\ﬂll\# — {
- =14
= = N/T0e = -Hiseo2 _ 26 956
= = €16 = =) 6
el LI el | (el [
]| 2yl Tl LI Y T r
4 oill| el
776
zeogl = , 206~ - “NOT Ul gs611]
A N = v wm.m\ e 106,976 J —=
m.%Q\ M . Z
7 éz | 1= ﬁw 27 9 : lhy_u =. CrePPET,
E & 44 { L~ 1 H L/ cs076]]
H-.I H—7 \ 966
\ |
= 006 f ———
1 [ 94 'ceh rE6
0,94 B QWMQ\\\\ 1
— 2I€7 ==
or8 3 EEe || 1 fir ose




1,896,757

w. B, STRICKLER
TELEPHONE EXCHANGE SYSTEM

Feb. 7, 1933.

34 Sheets-Sheet 10

Filed Nov. 5 1931

reo——HH o
—— W
lsor€50 | g601 & $
—— FGOY. £
B czoh = P20! - €20/ .. 220/ 1200 €601, SR
250/ =] = == = Hlu_.hm : . mh.mG\.- I S N
s : = !
TehiL] EimiEdl R
1 t daim 1laly Tp ATy %
ey 2ol | 0cO/ /O,
+ . _ r”
cE0r7
SI0 = #I0/, = &rol 2101 . ._i =;
2\ E =\E = |= | —
ﬁ ~ .QA p le—H 4 \ vﬂ .v__. — 7507
| | f = £L01
3 ocort =5 yA—
P / : T ]
/ _ Q\Q el | CZo7
—260/ 7607 " 1229/
v ° ! [ L
veoe : 7 €70
— S00/ & | = e 00 = il 1001 M eor
5807 Q < F __ T T “_/mw_a - b “—. L2
{ - :
ioh B I e I L0 R 7229 LR EL L | H_N_\_H e
"t sso/
» 2 F \.
7 7 eed ooor €L ||| evon
~VMQN \\M.ON SE/ 1 N\M.\\
05/ ocooH—~e7  scoe—| ||[¢¢4 S Ry Ol 9/

- ATTORNEY

8" P G cHncth-



W. B. STRICKLER
TELEPHONE EXCHANGE SYSTEM

Feb. 7, 1933.

1,896,757

34 Sheets-Sheet 11

Filed Nov. 5, 1931

s 4 oaT
= ] Elean |PE | =
lpzn \_meﬂuu. __, x:m.mw _ﬁ
. Jou
san, g2 4 | :
4 T [ _ 1=h g b
+ > -
Teell wrdl 92l P!
. : »60/
£ = % £l 5 = 2l .
o ot hs I =
{ Z€0C - \m,\\\ ﬂw — . W \
pl: T it | =
! HA _ ) ‘. =1 ]. 4 _ % — H 4 —h
§ 1/
‘veoz @)
sol = vl = || €0l = = 20/l
= ] T
I.=’ [ W . ?I!.w “ 1
] | ] allf
bgor  1€027 seod | |IF7e4 £cs- geor .m.QQ\
ocoz— WFecrer  set A \\Vees oon 1€l 1914,
. | pPO7

_ INVENTOR
W.B.STRICKLER

5 PGt

ATTORNEY



1,896,757

ATTORNEY

INVENTOR

W.B.STRICKLER

34 Sheets~Sheet 12

LGt/ ——}} : d J
| ) I -
- 71| ez , > Z
sog/ h [SEL 921 evel T —
TN
—\ = | = = fme g = = = pa ==/ =
|| S et s Sln el
i LY 9 :. | 1 vr-__‘ pllp 1t __ 3 y 4 l.= N _lt
\mm.m“

8Y PG el b

orel—] Y8/ ~7r8/ ‘gec/

W. B. STRICKLER
Filed Nov. 5, 1931

TELEPHONE EXCHANGE SYSTEM

= = = vzel| [sea| = = - | = SE
=T — TU = = Th=, & 5
&S | AN TS| A TS (1S | i
C [z .ﬁmwm.\lmwm\ ! M L : / | / |
032/8v10d /VNN\ m._NN\ NNM\ . \N\N\

7707 /

¥

——
b4

. - Y - :
|

I T e e o b e b ._
672, T@M I*mﬂw.\. I\mﬂw\l |@m\‘ 6o | 7oz G0/ | £021 o2/

Feb 7, 1933.

ol
0]
]

| oo T e ] el
3 r'S
“.\%[uﬂm. 2/ orY 0217 0¢2r POCI 20

/2

ozcr skl




Feb 7, 1933.

W. B. STRICKLER

TELEPHONE EXCHANGE SYSTEM

Filed Nov. 5, 1931

1,896,757

34 Sheets-Sheet 13

i 1
s J}\\ / .’\
-h I & R
2 9 l=—" —
] == AN
s ) ~4
2 SR | 8 |8
...tJ It \5 _
-
= =— N
R of || 9= Q
: et | ===l
= g | QT |
e =1 |
\\ l
o HHA !
- ] \'"tog o 3 ] 1©
9 2 39 S S S
Q )| >~ -
=T =
S 8 = e if
e —
&
] s S 3 §_[——
e By Q N Q
N
i e e 2 ‘
|}~ I
N
—[5=" N N o o)
| — S R | (L= |8
g T K S | T
e Sl
=_2 he) © wy [
— 8 ¥y N,
\ L]
2 S \WvenTor
[y W.B.STRICKLER
By@ém

ATTORNEY




1,896,757

34 Sheets—Sheet 14

Filed Nov. 5, 1931

W. B. STRICKLER

TELEPHONE EXCHANGE SYSTEM

Feb 7, 1933.

280 ||
1=l 996 m
- - g _lall
H Fros esor |Ysor| 058 . PEQZ T {
> g — - |FL R
62| = = = /6 e | = : 5
N N T - — 71 = = ; B
Rl 2 &
= = " = | piql H = t @
=P |/om = loowr 0% E hen il 50 o e O N
vl | 546,126,646 (L6 (46 056 T | - oy
: HEH — i = — = .1 ==
280/ ,ZEL. ﬁ
St
need _ oY = 61 | [[04E02 =
HH-/c0/ l-% — N@l . ullnulc = ).M.QMVM =
.M le M dly = =. =9. @m.m ﬂr.v a
1o ﬁ\ 801 LB e \ =M o6t
j “oowr esor YT — T
—T1 CEO/ 766 —
k = _ m.n— = =z 9€6 x
| h= L= b |= ,
2091 | . —\H.ﬂ_n—l‘;\QV\ ) p ool
| ) 1 = t
BJ .ﬁh‘_ 2 u&ﬂ“h 906 oge| 1
el . : el
/9ei
!
— [ —— 7 - k
Sl uﬂ | P 'ss0/ ‘2201 #1914 SeUlAA|se0r

ATTORNEY



1,896,757

Feb 7, 1933.

‘W, B, STRICKLER
TELEPHONE EXCHANGE SYSTEM

34 Sheets-Sheet 15

Filed Nov. 5, 1931

__ — J _ m
Te0——T ;
_ z ? z S X,
: 550l €501 RO
. =
, €057 - = NN
(o151 = | »o9r - 220 = 920, = RORY
7 1 = || #80/ _ = . = LI L)
1621 = €801 A@ = F ﬁa = oz W@
1 ' 4 4L W - . 4 W M .
= 057 £/51 — ST S " = 3
¢80 el ERI[Z0l! —ma =T
,. \ L N x— \-
4 : .,\m. or
/801 €0/ = _ e 40 = —=
pEL - = R T == = e
€csl .|.= =‘I Qy =| .l#; @ San
o151 il Hﬁ JIHL A, 90— L
,CI51 1LE02 5057
£ (9! 2601 =
: . 058/
V2] 2 B0 I
J1er0r/ ceor;
5202 |sos = 1057 §€0eH | 100/ = 500 = H-re0
Uh.“ — R - )
= ..:Hw __H mk__ H :. m; H_WM: s'oLd
H 1YL B 4 | llqll4 ? —
..<$_c{.| d T, - d ﬁ — 3 .
705 P05 TIST~
70| Z£02 —
= 605/ 7 = : J
S 057 | 2E27,0002 Z€0E 2707 190N EZOP 2201 —
_ ._ .__H -

ATTORNEY



Feb 7, 1933. W. B. STRICKLER 1,896,757
TELEPHONE EXCHANGE SYSTEM
Filed Nov. 5, 1931 34 Sheets-Sheet 16

=
LJ HiiH N
—[‘ R

oy o PWT

N ~

i g

1

é =

- = AI.G\ »
) N

=] 1=

NN S o "E;;"H"

SRS | 15

L= | L=

3] | - |
‘2 \“T 1 1 |]l -: .
s 3l febel| ||[sg
)\ —n ?:_' 1 \T
= j |
—I I |
INVENTOR
oy WB.STRICKLER

ATTORNEY



1,896,757

W. B. STRICKLER

Feb 7, 1933,

34 Sheets—Sheét 17

TELEPHONE EXCHANGE SYSTEM

Filed Nov. 5, 1931

1
| w2 Els1 75| &
, 62! pISI1H CELMT ZISI—{| »O91 i} cell 615/ Les x N
9cLt S Nm .
2241 . S
= ges el eea || e |l| oc Sl | 250
b J Ocel || —llv 2 o1 r A (=174 ¢ o
T e -] el P RacRlard rul | T N [ pRa ke N 6
£+9 _ njfa ’ 82, Jw&w_ 812 @
ol 72 o R v audl bevest 2] e I el by N
81492 g1z o+27 8l 1l \w_oav Ure “orks W_f.vm\m;.wnm A o
244) Tocs) ——
\ gc2/
6ce
- .
locu
2121 il (%% piLf s _u.w\ 771 |
81+ w1+ €1 L+l o 7 L LS |LieS
— s | . e | Y 2 uﬂﬁm‘ e &
—_.lz.ﬁ oty MWMmm m‘ﬁ\._..w. oL Y oL w_ﬁ.\n_._ r._mﬁ..m_w;.«&w...ﬁm, 3 .eh.m..
j [ — M | iinsi
peLi oeu M 924 2191
‘ Al 1 sei VIR
outy ees et Avu\\M\Qng \QN“ w_‘__ml_ﬁw.ﬁaw.vwd._
2041 ; » g
Ly = JHUHW |1, q\
sou [T JNLIS (LI b ) ooz prd Bevs [nd (M R RG A et 1 o5 0021
8i'lLi91r%s) vbegoy| | Sl < il B VR :
Bir+%E GU+ I ey | ¢ g || by || T g+ %5} Tt Pl ] b | = b fi ] L e ey i
w\_o_._..v\m\m»w\.wﬁsmﬁw&*é S+ BN ey SIFNTTORY st b \v\.w_...m._“yo:.mm@.wwmr_/?o rQ// " cxl £0 N\&?o_ 6+5 Sies” 952

Se %t e+ € TRI

%o

+95+%b Fere TR

ATTORNEY



1,896,757

I

' 34 Sheets-Sheet 18

W. B. STRICKLER
TELEPHONE EXCHANGE SYSTEM
1931

Filed Nov. 5,

Feb 7, 1933.

| \.. 1 P _ _ R
ers-wer st Heeor  pos/ 61 J H ___ Y
/6L #1511 £€0/ &
~Q
g
5 = 25
20/ % __A , = ) M \\)
r€or .
» A_ T - b = \ @
— cesl 281 I s
w2l N
LH- €20/ _— ocs/ szoe
B A | [Tezor o5/
e crer sve/ 160/
= = = = 8l £
O] s
L " M e L e d.d
= 1787 0/8/ =1
| ogs/ =5 =
-0cer ‘0per
FEL01 €067 =
o) | E = = 1 = e il
I 20
L I [
@ 1554/ .v.M . 1 ~ ~ *
»08/ :
: A 7l gl 9/ 008/ f
REZZN1E 2o = __|oeery srerimn —
- !..I. — ] w1744 —— s/ -HE _
] _ exdi _ e -

ATTORNEY



1,896,757

34 Sheets-Sheet 19

W. B. STRICKLER
Filed Nov. 5, 1931

TELEPHONE EXCHANGE SYSTEM

Feb 7, 1933.

I L L '
.k 1 | 1
} —J ] 757
-4 Q“%\ : _.Drn_ ,
. xS
= = - l_l..erVL m
= |ea6/ = = T 0L
\ o 5P
.: sz | 15 W@
ﬁ 4 1 " sees| ]| 280 126/ A
DA~ ocs/ Q
£46—— — 1222
=
ees|  [Zor 1] "ez6 26
PO
= — - H
- 0=
o) 6= | =
£cor “= H=
151
o] e |\
| 7oL } i
geall || [H-erer ol6/ =
el Lot —
€0/ H— 1 Al N
‘ — s202
2061, = 106/
Pm.m..uJ % g = : €€
v . 1€
250/ , Iy
B2l
80\ 1] > } bieo)
L i i
i 0061
1] — ——= —3
I entl 2ol | [ezor | o=l {NI 1 T Teer

ATTORNEY



1,896,757

W. B. STRICKLER
TELEPHONE EXCHANGE SYSTEM

Feb 7, 1933.

Filed Nov. 5, 1931

34 Sheets-Sheet 20

20T+ UL Yo+ Ypaz Q@
i ey JEN I 3
I = s wo| osor| esor §
= i eeoe 20e 0202 - EX
= e || ozt .M_ _mm:.@_ ﬂwm Lin m}m w_s.;.: N c_/u
oooz reoe ||| eoe HST I s
.VQN.I‘m B8+ W
E@a?ﬂm..&i_ St 21021 .
+«nn_w~_+x__ H\ o) Ll 164/
%6 S+%L 0.
Am@n&%&ﬁ_ 602 6107 90.M= sioz e E151
v S Li+€l  §+6 -
Tl \no.gm_?nw_ _M.v @ﬂM_ —va i == == =3
Lt Kol vs Ve g N
+wnd_v_\.+\na. .\,m+wmm L ps
GO eI BEa %D _ll = == —
8+l v+ozf { 1
. < v 14744
POZH | e goz |||l Msla\\om Y_o\o.w ,m%womw
~—Tro— —
fMﬂwmww_r S, _3$_~ :..Mr _|w ..]_ _m.v o [u+g il \ I
P30+ 5) =
i b ey ! C /st
g 56 3 3L Lol 7, f i
LS ARy rﬂ.u.w.__ 432 4 \_o:.,xm_ = M
[t s el e soi .
-+ T -
?wnwiwm 3 00 +u,__@+ym_+ﬂw homvm N 197)
L1+ 381501 moow_ SN \o_+ {l il 5 [+7o0 g o+ f
ww rhwurwmx_ B coeog | || [Musigsensl ovse : {11059
«NM.D\V - 18084
QN Q\I.\ = Bte/ mom QNA&....Q w.Q —7 . IIIQN
F - PEo2| B //SY Zl
p002 (45 €00¢ | N el PEOCT - 2yl %
NIV | oz \OON L0, P09/ 7
Jars : I / 1 .
+6 \Hh_\d_o_...oi 8 s | e NE_ L £ oan I
4, <l it o n 1 1 T
Bs Y9+932+7 +U Rm_m\_ww_nﬁwﬁm, _ /foeoe im = =
_ _ , iad idad o) 1 C. 100/
T T 1

5 P erbrzh-

ATTORNEY



1,896,757

34 Sheets-Sheet 21

\
N

W. B. STRICKLER
Filed Nov. 5, 1931

TELEPHONE EXCHANGE SYSTEM

Feb 7, 1933.

Q.
WY
ifg 5 §
osez £
eor 0/ LS
: x x= S N
. N
— - _ S
et - | W S pa s
\ [y — e = —l - = —F
[E26)2L6o = = T 4= = o = a——— =Y w&L [ e auz i
e 5 I g = £ =3 EEe— -~ =t ] I {
LT 5 R o - ——g= IH.I.M -—— I ]
i S = =5 = m———— !
- 9= [y iy T
T - -t e~~~
\m.ww\mww? S = ———— =3 m——— 3 6712\ 6912\ 8912, LK, 9912
— =3 S —— —
+— R —1 o — [y
] - = e = ———
IR & = = =1 ———
e e ———— = = ——— 852, 1512, 9512, SSIE, PSIE
I = -0 =5 —=F=S , I~
F—— = e = 5 S w——
I e = = = 3 S ————
9 o= P = moy = =
TV = = =3 S m—— 2 BPIZ, Lp2) 9PIZ\ SHIE, PPIZ
== - - —=F I ]
e sy - o = sy - =0 - i I
= m—— S =
S —— e S b
) Cr6leti— - ~ = - OSIZ IS L2 9612 GER  PER
= =3 1 4 ] : i
e e— -~ — g e oy 1
V€6 U 5 e £ L]
%68 4\ ~0s5 ,

ATTORNEY



1,896,757

34 Sheets-Sheet 22

W. B. STRICKLER
Filed Nov. 5, 1931

TELEPHONE EXCHANGE SYSTEM

[

Feb 7, 1933.

Q
W
Hhtogez s ¥R
S
g
. — 102 SR«
roce, o : £ - = T nv .
€0ce = = o\
= ﬂ - QI mcmwxhﬂ M c69z N RS
=1 - == = == O1zz
=t += =t t- = , 1/,s692
e Ry o 4o -— s A e 1
=t - = — ——H= 26
280 A - SN | R =32, _ i1 =
_\hﬂolkol HHH - MH HH».. ”H HM -- ”” ﬁ
; = =K = =
/ AHH - MH HH L — - — __ __ T
?5? =1 = s o | R 0 £892° 2992
_4a - o0— S—a -~ — - 7
s - ey = - - H—F ] T
=1 - == st --H= 292 ©I98 798
Zo et - e = o | R = = w92
[ RG s y l | r piry S --H=F ,
1 “ = = P gy § S I = __ —
e = i | IS = = | m%wmhow,w%w w9
PEON S - e = = 1 R B A
m— e =E=H--H= T
e = =El = m— w—
[T - == | 3 S pe9e ‘€92 "2E92 1ESE
E et - e = 2= = Y §292)
[Ny - Ond Lot — T ”r -
- = e -
1= - o = T =
= - = = =

[AELE RN R

]
: . p292 €292 229 ‘292
esol i e Ol

ATTORNEY



Feb. 7, 1933. W. B. STRICKLER 1,896,757
TELEPHONE EXCHANGE SYSTEM
Filéd‘ Nov. 5, 1931 . 34 Sheets-Sheet 23

pose =

233/ l
1=
2350)

- ,—$ | ' .
s (g_dil.Hl‘ nu !lg———'Hl Sy
X % 9 .
—T! A ey

|
fo—
2340
o
i
Zjﬁ-

232/

230/
I'Eg;/z
=
==
3 =
| =2
L
234
23655 T
o——] | VO
o= @“—;
o—1i |V °
& @A_i_

#

el

2302 '

=
»230‘:
ik
it

L S b
= S | = R |l "
=
&
2
W INVENTOR
WB.S TR/(;KLER
.BY @ ‘6@%&%

ATTORNEY



Feb. 7, 1933.

I |
TELOTH BEERE BREED L R e

HIERTIII IR :I IEHE TR e e e
|

W. B. STRICKLER

TELEPHONE EXCHANGE SYSTEM

~ Filed Nov. 5, 1931

1,896,757

34 Sheets-Sheet 24

—fo—
T
g I S
2o,
,_l;—o-— -}
Aot o
Zi 414
245/

b
I

3 —F i 8
J | 3’:\3'. vg_o-—lllHlN
o il 56" 1
= l - %ﬂlel ]
g'{'lu?u ¢L§§H§& [.f -‘L I =2
" o i §

il dj’é
.[$:$: %

) :—l-:

Nt
i
O~ 4w
202 =

il " j |
hd &

——

[
-
e Sy

Lot
: [-2a
o~

ol
E//

w1 Iﬂ

=

ly Ty

2425

Junnenenm

FilG.24

INVENTOR
W B.STRICKLER
sy (? ‘ém‘

ATTORNEY



1,896,757

34 Sheets~Sheet 25

W. B. STRICKLER
TELEPHONE EXCHANGE SYSTEM
Filed Nov. 5, 1931

Feb. 7, 1933.

-]
£ —
wel | = _
TSse .mﬂ L, . _
L -7 , _
A : mis
c/2)| ooz ) | =
el = = = =
e, = = =+ T
o p .M_ 4 25 =.| ﬁl‘\mw POSA
67104 Tt sz 1] ez, cee g
— . ) [ !
— = Jeese = = £
— r“: -/ —;, a b o b Tl oo =. £0s2
69/2 | . 1r 4 _
vl Il s [ Lal| £
7 1
| - - i
m%\w = 8512 = =
992 - = = u__w.u. |
v i :fl sse| U _L 1// Bt _ 1)
p— Tees / 135 L ) gl5e
N \
— = W7 || L= | 05
s @__ y e rM__ 3 J, ..f sz
MII_ , _ : \ /962
osz  ogcz - 0cse worz oi5e S serz7 0052 6z2'9fd

ATTORNEY

INVENTOR
W.B.STRICKLER

8 P-Behh-



1,896,757

W. B. STRICKLER
TELEPHONE EXCHANGE SYSTEM

Feb. 7, 1933.

34 Sheets-Sheet 26

INVENTOR .

Filed Nov. 5, 1931

692}
I¢%:4
| £89C%
] ce9¢]
/99
%) T “ (750 ,
P L L
= -l P - v . han —— he - hq
S al iy 11| o , DU esse| ||| zsse||]] 759
dllEE =3P o5 |||} ss9e] || —]
\E602 =5
m%m%mmﬂ__ — = 72902 | 49| 1992
qwiutﬁNE?HE ] : nuqll vy
1 i]*
2L : T | W 9920592 T —

—~ /2 = l ,
i = = o0z82
TRIR L HI,, Sl
m%wf\%m, =F= e a
i .\ F .\_ /92| c19¢ h.O\@N bNuHM.HI GQQ.N WO@N_ VQ..ON
\(eeoz oz ..}ommw_.ﬁulﬂ.ﬂl ./Wmhv —t f f
Aw&m\@w _”.__.1". 4 [ hﬁ — [m.: .

_ T - 2 Mgyt | | i -
M2 | e T2 |- e o
TH-H 212/ €€9¢ |'2ear] ] 1_ —T[x 1_ 1_ y— by .

1692, 298\ czq7)| (229|292 b9z i ~ [ lose| e
ys % of —— ¥ \
[ [ / 7 o | o’
= = | 009z tQ <% :
]9 |
...... -~ 9//2 .

4

I

57z \opiz 5602 B5/e Oz ‘#E9e

W.B.STRICKLER

8Y P -Bohr 24

ATTORNEY



1,896,757

34 Sheets-Sheet 27

W. B. STRICKLER
TELEPHONE EXCHANGE SYSTEM
1931

Filed Nov. 5,

- ATTORNEY -

INVEN TOR
W.B.STRICKLER

BY (P B ek

Feb. 7, 1933.

(174 : _ 1
S22 Hﬂ-\z\bk (44 ik
74 . ‘ .
974 —
4 o I
w°re > = , w2z lesel | Ly .
2692 I3 ooz . (654 Q| s
169 1 . A -
P 1948 |
\lmmww 8522 57 9542 I e -
—1/92 | m .ﬁ T Bﬂ IBI.' _ _ t 1_
08g ||| 5292 ¢7% ¢ i, b
[ / =
. \
.MEN& . oz |
= oL8e
.Es.utwtuv_u.wm\__in.u : - : N
(2592 : | m.._ mq 1_ Q”Dﬁrﬂu‘
5892 [ |77 { , |
t , | eue ,\R.w (RN 6142
—
= =
ﬁu n-ﬁl
H%Hmu :
8142, : - ) ]
)|
- I LI — L !
14 = p— ﬁ“m“ﬂ. #w- % Lo [ = | 1 ” ﬁ m
=l | 6002 | Temmetizarae||90ce| |[soce| |5 |[eoce] ||eoce| || 1022
55 0042 28914




1,896,757

W. B. STRICKLER
TELEPHONE EXCHANGE SYSTEM

Feb. 7, 1933.

24 Sheets-Sheet 28

f
lesie (o002

~ 69

0LBZ 1

TYNIOY V.

J.l

4982

r.ﬂ._wﬂ._ﬁ =

T

mv.omm 982

_ g

. 2— &
— Lr] m W
1 b
1982 W 5
Q
S

BY P Gehrith

Filed Nov. 5, 1931

=2 ——x 1 —L.l — _
"] .[“_.—.‘H 2| et | Hu.“ J— .ﬂlllu..LL — f||||mn_. ||
A N. ¢ ~- —4 _ ® ]
ooez 1 esez || esez ||| <582 || 9582 || ssee || »oez || €562 || 2982 || (582 |I=
. 0924 -
\v\\m
7 7 v
L1272 U,y
/
0282 ~1—
: 2892 = Ngz 0I&e, :
2692 =i .Hl _,m..,_rj.T - .
S— | Tymiogv : co__mw goge || pog2 || ¢ % | (o _.
m\mw\%..._._u.; 6ose | |g08z 2082 re r_ - 1082 |
S L] ; , ,
: F ] =] = b e
92| K92 = _ =] =1[[i=]
_ = _ =4 |
‘&9z 292 7 ‘_u.l
_ r gz o017 ||

ATTORNEY



1,896,757

34 Sheets-Sheet 29

[ =y
i oy
=~
p" =
g iy

INVENTOR
W.B.STRICKLER

BY QPG H itk

o]

T

o
S
N

= =~y
= =

p- =~y

o+

W. B. STRICKLER

Filed Nov. 5, 1931

=
= =~
= =
= =
==z
=
= =

fut |

TELEPHONE EXCHANGE SYSTEM

G 1w

3
Q

P oz
~—— 0662

ps =y
P =y
= =y
=y
P =

=Y

i
e
ia b

S
=

= r=

=g 4=

Feb. 7, 1933.

62 94

AT TORNEY



Feb. 7, 1933. W. B. STRICKLER - 1,896,757
‘ ’ TELEPHONE EXCHANGE SYSTEM ’
Filed Nov. 5, 1931 34 Sheets-Sheet 30

[
i S | Jl ll
ET'IH-J—\ =S S
S gy O oo
i.— f
: . |
—{E 3 S
= ] - :
= & o
= 8 S i
= : 'qu
— 1l
= 8 2 i
= = =
P —
= 8 8 :
== a W .
= 8 3 :
= o
= ©
— : I
—— N N
b o ~
=5 8 8 i
Nl = 5 o :
= = i
S %FII'HI By '
S QR S ™ B————%
|
~INVENTOR
W.B.STRICKLER
8 P8 AR

ATTORNEY



Feb. 7, 1933. W. B. STRICKLER 1,896,757

TELEPHONE EXCHANGE SYSTEM

Filed Nov. 5, 1931 34 Sheets—-Sheet 31
® Ny “l l
L9 N L
3 S ,
3 —NN ' '
N fi{ —
[ ] 8
3 | E
P 3
o | 3% S
~ -I]Ldll 88 N
N -0 Q
e [IlErEs
& IhJ'_Ir
o (St
S, 3
: < |
i
P
B
o] |
: E
L
~ '4\ e e
3 X —
7Y ~
N Sttt ittt
b2 o I
123 ~
@ I T 15K 3
it i
s TL
] gl =
3 - miNe i
S | 8] N
NS S , > |
o : =
- .
o~y |t —
. IS
O ' fr N &R
<3 EEEW 4R
T NE—
il .
| 2 ® . _@;‘I HI [oH
- S , S .
, INVENTOR
o W.B.STRICKLER
GPE Foruth-

ATTORNEY

iy



Feb. 7, 1933.

W. B. STRICKLER
TELEPHONE EXCHANGE SYSTEM

Filed Nov. 5, 1931

1,896,757

34 Sheets-Sheet 32 ‘

il ]
l,’s& , b 44 ?
T =
Q X
- N
LS U
..\%
r’:’%
g N9
7 // S 1] S
8 S el
x QoG 00 Q QOO 50 Q q o o
a% g | ] | 91
1G] ' ™ % o o =~ )
o J Q Q o] o S N
kg‘ﬂ; Ol ISP (R [ »sL Sl (S5l %
kel Rtelff Rt RE AR
' " - INVENTOR
W.B.STRICKLER
ar CP-EH it

ATTORNEY



Feb. 7, 1933. ‘ W. B. STRICKLER 1,896,757

TELEPHONE EXCHANGE SYSTEM

Filed Nov. 5, 1931 34 Sheets-Sheet 33
| ) . +
e t
N =
7
[
y i
Al
g ”
(\‘
0\
O
! N
(0.
J &
f",

3304

3302
}
:ﬁ/ |
v
p——v

J305

2634~
3304,
p—

. INVENTOR
W.B.STRICKLER

ATTORNEY

F1G.33




1,896,757

Feb. 7, 1933. | W. B. STRICKLER
TELEPHONE EXCHANGE SYSTEM
Filed Nov. 5, 1931 34 Sheets—-Sheet 34
—
o
N
cf N
8 I o
N ™ : N
NS Fﬁw
g

3406
|
405
C —
34/5 <

T

3404

=0

3413

—jd¢

3402

£ ]
S—24//

FlG. 34

~~ !
S | S+
N 1 N
INVENTOR
W.B.STRICKLER
BY P-Behorth

ATTORNEY



 WALTER B. STRICKLER OF EAST ORANGE NEW JERSEY ASSIG-NOR TO BELL TELE—
. PHONE LABORATORIES INCORPORATED OF NEW YORK N Y A CORPORATION OF.

Patented Feb. 7, 1933

UNITED STATES

1,896,757

PATENT OFFICE

. NEW YORK

TELEPHONE EXCHANGE SYSTEM =

o Applicatlon ﬁled November 5, 1931

‘This 1nvent10n relates to: telephone ex-

change systems and-more particularly to sys-
tems in which dial switching equipment is

" employed ‘for estabhshm_w oonnectlons be-
" tween subscribers’ lines. ‘
In some systems of the above mentloned :

character a central office sender is employed
which controls the selective movement of the

- mechanical switching equipment in aecord-

> ance with the directory numbers of desired

lines. = The- calling subscrlber causes the

- numbers to be reg1Suered in the registers of

the sender through the operation of an im-

" pulse sénding dial associated with his line.

' service.

© A plurality ot central office senders’ common

to a large number of subscribers’ lines is pro-
vided r1nd an idle one of these senders is se-

lected for the use of a subscriber 1mmednte1y‘

followmo the removal of the subscriber’s re-

ceiver from its sw1tchhoox upon the 1n1t1a-v

tion of a call.

It has heretofore been proposed as for ex-

ample in the patent to J. N."Walters' No.

1 563 599 granted December 1, 1925, that in-
 the event the calling subscrlber neglects to

dial after initiating a call and still malntams
the receiver off the swrtchhook “to megstire-a
defibite timeé interval in ‘the sender and to

then set registers of the sénder to attomati-
cally route a connection from the calling line:

to a trunk circuit terminating-at a trouble
position on the A operator’s switchboard and

to then release the sender in order that the:

sender shall not be maintained unduly out of

investigations as are necessary. It has also
been proposed in this patent that in the event
a calling subscribér only partiaily-dials the

‘number of a desired line and still maintains
the receiver off the switchhook, to'measure a:
definite time interval to permlt the remain-
ing digits of the desired line number to be-

 dialed and to then signal the trouble or moni-,

' toring operator who may -then plig’ direct-

ly‘in upon the sender to challenge the. sub-.

seriber for the purpose of . determmmg, if

possible, the cause of the delav in ‘dialing:
. If the sender becomes stuck so'that it fails to‘f
respond to dial’ 1mpulses transmitted by the -

The monitoring operator may then
conziect with the trunk circuit to make such’

Serlal No. 573, 059 "

.‘-‘,

‘calhng subscrlber the - anIlltOI'an‘ operator
is  given a further distinctive 51gnal in’ ‘re-"

sponse to which he may make the sender
which has failed busy so Lhat it may betraced
by the maintenance force. -

Since the operations whlch the momtormg;

operator performs are largely of ‘a mechani-

cal nature; it has been considered desirablé to

provide automatic means for- dlsposmg of
partial dlalmg and stuck sender conditions,-

thereby permitting the removal of much.’ of

the sender monitoting equipment. ‘heretofore

employed, thus- s1mphfy1ntr the dial sw1tch-

ing A operator’s position and improving the.

traﬂic by relieving the A operator of much
£ the sender momtm ing. work. ‘Tt is there—

»f01e the object of the. ‘present invention to
- provide means Whereby the assistance of the
monitoring opemtor 18 to'a oreater extent.

dispensed with."

In accordance with the 1nvent10n one em--

bodiment of which is disclosed. herem by way
of example, provision.is made in the sender

-for measuring a time interval after the sender‘,. e

hag been selzed by.a calling subscriber and

the subscriber fails to dial and does not hang.

65°

70"

75

up to route-the call from the callmg line: to

a trunk terminating at the monitorig posi-

tion of the dial switching A board and to then

release the sender for use on other calls. Pro-
vision is-also made for measuring a predeter-

mined time Interval-after the subscrlber dials

some of the. digits. of a des1red line number to

enable him to- completely dial the remaining.

dlorlts and in the event that he does not com-
plete dialing to apply a distinctive tone from
the sender to thé calling lirie to warn the sub-

scriber te hang: up and to dial again,to then
release” the sender and to release the appa-
ratus which has become associated with the

80°

85

calling line in response to the initiation of the

call as thouoh the calhng subscriber: had
placed his receiver upon ‘the switchhook. . If

the calling subscriber in response to the’ tone -
signal does not then hang up a new “sender’

is seized and if he does ot again dial -the

.

newly seized sender then routes a connection

toatrunk elrcult extendmg to the momtormg

pos1t10n -
In case’ the ﬁrst sender beca,me stuck so that

100



,2":31 st ST

L 1t dld not respond properly to 1n1pulses d1a1ed
by the calling subscriber provision is made
~ for transmitting a tone to the calling subscrib-

10

ST
- following detailed de scription. read in con-

20

o 25

er, for priming the sender to cause it to re-

store and if it does not restore within a pre-
determined interval to light a lamp signal
‘on the sender make-busy fra ame. Provisionis
also made through the addition of a key to the
~make-busy frame of the sender to render the -
priming of the sender irieffective and to-there-
by hold the.sender from releasing so that it -,
~may be checked i’or trouble by the ma,mte-,;

nance force.
“A clearer. understandmor of tne 1nventlon
may be obtained from-a cons1derat10n of the

nection: W1th the- accompanymg drawmgs in

= _which

TFigs.1 and 2 shiow a calling subscrlber s llne

kand a line finder and dlstrlct selector circnit;

Fig. 1A shows a portlon of the district se-

lector; a’ called subscriber’s line and a dla-

gra,mmatlc showing of an office selector, in-

‘coming: selector - and. final selector for com-
pletlng a connection between the calling and”

- called lines; -

30.

Fig. 8 shows a tr1p 01rcu1t for assocmtmo
the start circuit ‘with the calling line;

‘Fig. 5 shows the start circuit for 1n1t1at1ngj

the operatlon of the link circuit;.

~ Figs. 7 to 20 show the’ sender circuit;

“Fig. T'showing the pulse receiving relays, '

- Fig. 8 the tlme alarm switch;

Flgs 9 to. 11 a part of the 1ncom1ng Teg-
isters; -
Flg 12 the countlng relays,

Fig. 13 the stepping relay and other con-
: trol relays; - :
- Figs. 14 to 16 the remalnder of the 1ncom~

ing registers;

48

-Fig. 17 the control sequence switchs

Flgs 18 and: 19 the selection control reO'—f

1sters and

Flg 20 the relay call 1ndlcator 1mpulser,

switch ;

Flgs 21 to 24 show the decoder connector, '

-Figs. 25 to 34 show, the decoder;
F1
Flgs 26 to 28 the outgoing registers;

~ Figs. 29 and 30 the decodmg arrange-

) ment

. Fig. 32 the c cross connectlng racks,
: Fig. 33 the service class relays; and
- TFig: 34 the zonerelays; -

er ﬁgures should be arranged : ,
Oall to. full meckamoal tiwee dzgzt 077‘509

When the ‘subscriber at substatlon 100 in-
. itiates & call, removal of the receiver from the -
165 'sw1tchhook (not shown) closes a 01rcu1t from

1 806,757

‘of four hundred- subscrlbers lines.

- ference:-

Flg 31“ certaln control relays and tlmlng'
Z relays

F1g 85 shows the manner 1n AWthh the oth-» ,

battery through the Wlndlng of hne relay.

101, outer back contact of cut-off relay 102,

through the substation : circuit; inner back

contact of cut-off relay 102 to ground Re-

lay 101 connects ground. to conductor 130 7

extending to trip circuit 300, and. connects

the términal to which:brush 114 ‘has access -

“to conductor 131, thus initiating the opera---
tion of the trip, start: and hnk c1rcu1ts a,nd the
’assocmted line finder: - S

~The’ trip ‘circuit: 300 shown 1n Flg ‘8.ig -

one of ten similar circuits serving a group : .

pose of the e¢ircuit is to trip the proper set

“of brushies on the line ﬁnder ‘which hunts for. .
“the calling line and. to:insure that calls be ~— = =
The gang -~ ="

served one at a time and in order.

The pur- -

switch 840 serves to connect the trip circuit
with the line and with the start. cireuit. 500, ." -

and permlts the rapld transfer to the emer- .
-gency trip -circuit 350 should trouble arise. :
The start c1rcult 500.is common to:the ten =~ -

trip circuits and serves to bring about the

-association of calhng subscrlbers’ lines. Wlth_' )
district selectors and senders without inter- %0
The gang switch 591 which con- = -

nects the start circuit 500 with the trip:cir--

trouble.
The Tink circuit of Flgs 4 and 6 is one of-a

- group of link circuits serving half of the.
group of four hundred subscribers’ lines.
~ When idle the link circuit associates itself

with an idle district selector and advances

- to-a sub-allotted pos1t10n The link circuits.
are arranged-in a chain and when- one link.
circuit is taken for use the next is advanced.
o toan alloted position, therefore only one link - :
The link -

circuit is ready for use at a-time.

‘cuit 800 and the link circuit-also serves to. - . . =
transfer these circuits into connection with-

. . the emergenoy start c1rcu1t 590 in case of
Figs. 4 and 6 show-a link cirouit’ for asso—; .
ciating a sender with the district. selector;. -

06 -

165

circuits serve to.connect a calhng line through .- S

a line finder district selector circuit with a
‘sender for recording the number of the want- -
~ed line.and for controlhng the establishment,

of thé connection.

The trip circuit 300 ¢ and ‘the start 01rcu1t;

500 are similar to those disclosed in' U..S. : '

o ° Patent 1,567,072 granted to W. . Matth1es, :
95 showing the incoming refrlsters,v

December 29 1925, while a hnk circuit sim-

ilar to that of Flgs 4 and 6 is described in-

115 -

Patent 1,690,206 granted to A. Raynesford o

November 6, 1928

The connectlon of ground to. conductor__
120 -

130 which is .common to a group of twenty

o »llnes, completes a circuit thr ough switch 340, :
back contact of relay 802, upper winding = -
“of relay 301 to battery.

RelaV 301.connects

ground over its lowermost front contact,

inner contact of relay 806; upper contact of}},

125

" relay 308, switch 340, conductor 316 to gang -

- switch 591 throucrh the winding of relay -
516 of the start circuit 500 to battery. TItalso
closes:a circuit from ground over the next to
lower front contact outer contact of. relay’

180
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306, lower back contact of relay:803, upper -
winding .of relay 304, switches 340 and 591,
upper back contact of relay 515 to battery.
Relay 304 operates and locks in a circuit
from ground over the lowermost contact ‘of
relay 301, .inner back contact of relay 306,
lower winding and inner lower front contact
of relay 304, over the back contacts of sim-
ilar relays in the other trip circuits to the’
start circuit: 500 and through the lower wind-
ing of relay 515 and resistance 517 in paral-
lel to battery. : R
Relay 515 cperates. connecting, battery

“through its. lower winding: and through re-

sistance 517 in parallel to conductor 242.
With: relays 304-and: 515 operated a holding
circuit “is completed for relay 301 from.

.ground. at the outer front contact of relay

515, outer lower front contact.of relay 304,
inner front contact and lower winding of re-
lay 301 to battery. This'circuit also extends
in parallel with the lower winding of relay
301 to'the winding of relay 305 and battery.
Relay 305 lock over its upper. front-contact;.
outer back contact of relay 306, next to-the
lower . front contact of relay 801 to-ground
and thereby closes an additional locking cir-
cuit for relay 301. Relay 305 closes a cir=
cuit from ground over its lower front con-
tact, onter upper: front contact of relay: 304,
front contact  of relay 801, conductor 317,
outer back contact of relay 511, inner back
contact of relay 508, conductor. 519, lower
contacts of cam 609, to brush 408 of the trunk:
finder:400. This finder has been positioned
on .the terminals leading to an idle distriet
selector - and: the district: selector sequence:
switch has been advanced to position 2'in the
manner. described “hereinafter; so~ that the
above traced cireuit extends over the: lower
contacts of . cam €09, brush 406, conductor
248, right contacts-of cam 223, winding of
relay 226 to battery. . Relay 226 initiates the
operation of line finder 110. - - o
" Relay 804 also closes a'circuit from battery
through the trip magnet 117 of line finder
110 over conductor 127 to ground- at its inner
upper front contact. ‘Relay 305:.7also-closes”
a- circuit from:battery through the upper
winding of relay 306, upper winding of re:
lay 308, lower front contact of relay 305 to
ground. - Relay 308 operates'in this circuit,
but relay 306 cannot. Relay 303 .opens the
circuit of relay 516 and that relay releases
unless its circuit ismaintained at some other
trip circuit belonging to this group of lines.
When relay 226 operates as ‘above .de-
seribed, it locks over its inzer upper front
contact, upper contacts of cam 222, back
contact of relay 227, commutator strip 122,
brush 119 to ground. - Relay 226 also closes
a‘circuit from battery through the up-drive
magnet 115 of the line finder 110, inner low-
er front contact of relay 226, right. contacts
of cam 218, outer lower front contaet® of

relay 926, upper Tight contact of cam 209,

lower right contact.of cam 212 te: ground.

The line finder 110 is moved upward in search
of the calling line under the control of mag-

net 115. ‘When the line finder has passed
the tripping zone so that the brushes have:

been made: operative, -brush 120 encounters.
the conducting part of commutator strip-123

completing a circuit from ground-over brush:
-120,. segment. 128, ~upper contactsof cam
208, conductor 242 through ‘make-busy keys
" (not shown). and thence over the inner front:

70

contact of relay 515 to the winding of relay .

515-and resistance 517 in shunt of:the wind-
ing of relay 304. Relay 304 now releases,

80"

in turn releasing trip magnet: 117.: When -

brush 120 leaves the segment 123; relay 515

also releases to restore the:operating circuit
for the relays such as relay 304 in the ‘6ther

trip circuits. When the'line finder finds the

85

calling linte a circuit is closed from ground -

over the upper contacts of cam 221, .winding -
‘of relay 227, brush: 114, outer front contact:
of relay 101, conductor 181 which- extends

to the lower winding of relay 306. and the
registance 310 in parallel. : Relay 227 oper-

90 .

ates in this circuit connecting ground over .

comrmutator strip 122; front contact. of relay
227, through resistance 228 in parallel-with
its winding, permitting relay 306 to-opérate.
Relay 806 opens the locking:circuit of relay
305 and -the -holding . circuit of’ relay 801.
The release of relay 305 opens: the eénergizing
circuit of relay 303 and that relay releases
unless held locked because relay 516 is held:
operated from some other trip circuit... i

100"

In the start circuit at the same time ‘that
the operation of relay 305 connected ground:

to conductor: 519 to operate relay 226, this .
~ground also extended through:the winding

of relay 505, upper winding ‘of relay: 508, -

outer lower back contact:of relay 508 to bat:

tery. . Relay 505 operates in thigeircuit, lock: -
-ing'to ground at.its frent.contact independ- -

ent of ‘relay 305, but relay 508 does.net op-

. erate at this time. - However, when'relay: 226

110

operates-to start the line finder; it-also.eon- -

‘nects ground over the upper right contact of
cam 209, ounter lower front contact of:relay.
226, upper right contacts: of cams 218 and.

207, conductor 247, brush 405, lower left and: .

upper right contacts of cam 617, cenductor
690, lower winding of relay 508 to battery.

Relay 508 now operates, short-circuiting re- -

lay 505, opening the operating circuit:of re-

‘lay 226 and locking to ground at the front

contact of relay 305 Relay 508 also closes
a circuit through the upper winding ‘of re-
lay 515 for holding that relay  operated.
‘When the calling:line’is found, the operation

for relay 226 and that relay releases, opeti-

ing the cireuit.of up-drive magnet 115, bring-

ing the line finder to rest: ‘The reléase of re-:

lay 226 releases relay' 508 completing the

-125
-of relay 227 -also opens the locking cirveuit
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.restoratlon of the stzut c1rcu1t 500. " Relayr

" brush~ 113,

&

996 - released closes-a circuit from battery
through ;the winding of ' cut-off relay 102,
resistance 126, lower. back
contact of relay 125;- outer upper - back

contact of relay 226, lower. contacts of cam . o
- ing of relay 424 which is connected: over:the

- 215, lower- contacts of cam. 212 to ground.
_,Relay 102 . in operating .opens ‘the cir-

- 1’.5011113 of ‘the:line relay. 101  which in turn
0

disconnects ground from conductor. 180 re-

_lea,smv relays 301 and 306 in - ‘the trip cir-
- cuit and relay 227 in the distriet selector, and

~reconnects message register 103 with the ter-

minal engaged. by brush 114. "The release of

relay ‘301 completes the 1estomt10n of the

'trlp ‘cireuit-300 tonormal. ... - 7

The trip “circuit: 300 and the start ClI‘CL it
‘500 are each equipped with means to guard
~against faulty operation. -
lay 801 or 802 operates 1t connects- ‘ground
. to.the armature of interrupter 308..
Tupter 308 operates relay 312 and after a
predetermined interval causes the opération.

I inter-

' of relay. 306 which performs the same. func-

25

- circuit for use -with other: calls.

tions-as though it had heen operated by the

finding of the calling line and frees the trip

~lay. 812 operated, 1nterrupter'307 operates

35

.- turn.
-~ -telay 508 and closes a holding circuit for it-
" self ‘over key 520, .It also connec*s ground

Lo ‘46 10. lamp 522 and to a pilot alarm:- In addi-

" relays 814, 315 and 318 in turn if the trip
~cireuit- does not return to normal.and lamp
’ ';7311 is lighited and an alarm sounded.

The same eircuit which operates relay 505
connects ground over the upper-back con-

- tact of relay 508 to interrupter 501.- Inter-

‘rupter. 501 operates relays- 506 and- 503 in
Relay 503 dis¢onnects battery from

tion it-operates relay 511 which transfers the

- “cirenits . controHed by relay 305 from relay
505 and conductor 519-to relay 504.and con-
~+-ductor 521 belonging to the other groups of

R 45 Tlink- ‘circuits and lmes 50 that failure onthe .

part. of one group of link:circuits will cause
all ‘calls 'to be served by the other roup.

“These circuits are:described in-detail in the

~above- identified Matthies patert.

50
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“When: relay: 226. operates to start the line
finder it ‘also transmits a signal to the link:
_circuit to start hunting for a sender:
- _circuit- for this purpose is the same as that

~used for operating relay 508 asfar as brush-
405 whence it extends over ths right contacts -
-of cam 610 through the winding of relay 420,
res1stance 421 to battery. Relay 420 IOCkS“
“over its lower-front contact to ground over
the upper left- and lower rlg,ht contacts of
- cam-625.

over its lowermost front contact, right con-:
.. tacts of ‘cam. 611; winding of mao“let 600 to’

: »’battery, advavcmrf the: Ln
- ~to'position 2 in which nosmon relay 420 re-
In position 2:a circuit is closed from
battery through the. Wmdmg of relay 4923,

It also closes a circuit from ground

sequence switch

leases.

~When elther re-.

With re-

The
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upper rlght and lower left contacts of cam

619, upper back contact of relay 424, lower

left and upper right contacts of cam "618 to'

ground. - Relay 493 prepares relay 424 for
testmcr for an idle sender and connects ground

70

over itsinner upper contact to the lower wind-

*left contacts of cam 624 through the middle -

winding of relay 424 to battery and over the ,

lower Ikt and upper right contacts of cam 624

through the upper Wlndmg of relay 424, back:

contact of relay 420, upper contaets of cam
626 to brush 454. - Relay 424 is so wound that
this combination of circuits renders it quick

to-operate - when the proper ¢condition is found
‘and quick to release if some other link has™ =
‘Relay 423 also -
‘closes a-circuit from battery through the up-. -
per winding of relay 422, upper front con-
tact of relay 423 to ground‘at the lower back &
contact of relay 424." Relay 422-in operat-
ing completes a circuit from battery thr011gh.
‘the winding of up-drive magnet 467, upper
contacts of cam 623; inner lower front tontact
of relay 422 to ground at the outer lower.

just tested the same sender. -

back contact of relav 420. The sender selec-

tor 450 is therefore driven upward: under the:

control of magnet 467,
Idle senders are characterized by battery
through 270 ohms resistance and, assuming

g6

90

95 .

that the sender shown is the first idle one en- :

countered, a circuit will be-closed from bat-

tery through resistance 1302, left back contact..

of relay 1303, lower back contact of relay

726, . conductor 746, brush- 454 to ground
thr ouch theupper and lower. Wlndlngs of re-
lay- 494, Relay 424 ‘operates in this circuit-
~and closes a locking 01rcu1t for itself from .
ground. over its 1owe1 front: contact, lower”
Teft and upper right contacts of cam 624,_111:),—

100

per winding of relay 424 to:battery over .
brush 454 as above traced: This eircuit-so

alters the potential on brish 454 that no other:
link circuit which may be hunting can stop .. .
The :operation: of relay 424116 ..
-opens the circuits of relays 422 and 423 which - -

on this sender.:

now release. With relay 423 released and re-

contacts of jack 607, back contact of relay
423, upper front contact of - relay- 424 to
«Tround over the lower left and. upper rlght
contacts of cam 618.

- While sequence switch 600 was in posmon

2, a circuit was closed from ground over the

left contacts of cam 605, right contacts of
mk cncult in. the-

cam 606, ‘to. the next:

~lay 424 operated sequence switch 600 is ad- 1: “
“vanced to position 8 in a circuit over cam 618, - o
115 -

1200

sequence "which is the first. one shown, over: .

a-contact of jack 667, left contacts of cam'

666 and the r1ght contacts of cam 665 to. the

125 -

sequience switch<of that link to advance the -
link inte position 1 in readiness for use. Like-
wise with the link ‘sequence switch 600 in: .-

over the lower r1ght and upper left: contacts;e_r

“position 2, a circuit is closed: from ground: -

130
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of cam 608, brush 401, conductor 243, upper

- left contact of cam 213, upper right contact

“10

‘15

-contact of cam 209 to-
sequence switch 200 to position 3. When

of cam 210, upper winding of relay 225 to
battery. Relay 225 locks over its inner upper
contact to ground over :the left :contacts of
cam 221.. When relay 226 releases after‘the

calling line has been found, a circuit.is closed .

from battery through the winding of se-

-quence switch magnet 200, upper right contact

of cam 224, lower front contact of relay:225,
lower back contact of relay 226, upper right
ound, .advanéing

sequence switch 200 leaves position 2, relay
225 releases.

relay 112 'is closed to.ground  over ‘the
upper left and lower right contacts iof

cam 212, holding the.cut-off relay operated.
under the: control of relay 125. until the:

sequence switch leaves position 17%4.
With sequence switch 600 in: positions 234
and 8 conditions are set up to.identify the

service to which the calling subscriber is-

entitled. Subscribers are-grouped in accord-

. ance with the zone to which they have free:

access and the rate at which they are to be
charged for distant zones. -Different groups

of subscribers are served by different groups

of link circuits and link circuits are provided

. with means for telling the senders the group

240
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to which the calling subscriber belongs. This
is done by establishing one of two conditions
on the tip side of a fundamental circuitlead-
ing to the sender, and one of two conditions
on the ring side of the fundamental circuit,

before the fundamental circuit is employed -

for making selections. ‘These conditions are
either open circuit or direct ground, connected
to brush 456 over cam-612.or open circuit or
ground connected to brush 455 over cam 617.
It has been assumed that the serviceto which
subscribér 100 is entitled may be identified by
open circuit, on brush 456 and ground to
brush 455 from ‘which ‘the circuit may be
traced over conductor 747, outer right back
contact of relay 1303, conductor 1315, to.the
right winding of relay 1407 :and-to battery.

With sequence switch 200 in position 3,
when sequence switch 600 also reaches posi-

-tion 8, a circuit is closed from battery through

the windings of relays 229 and 125 in parallel,
over :contacts of cam 211, conductor 245,
briash 408, lower right and upper left con-
tacts of ‘cam 621, brush 453, conductor 745,
right back contact of relay 1305; outer left
contact of relay 1232, middle and left wind-
ings of relay 1806 to ground. Relay 125:is
marginal and does not operaté at this time.
Relay 229 operates, but is ineffective in this
position of the selector sequence switch. -
Relay 1306 also operates in this circuit, in
turn operating relay 1234 which closes a cir-
cuit from battery: through resistance 1304,
winding of relay 1233 to ground at the right

When sequence - switch 200
reaches position -3 the circuit of. cut-off

front contact of relay 1934, Relay 1233 locks
to ground at its inner left contact and con-

off-normal ground to all parts of the sender

circuit.  The connection of ground to con-~
~ductor 1238 .completes a circuit over the.left
-contacts of :cam ‘812 through the winding of

relay 826 to battery, starting the timing oper-
ation which will be described hereinafter. It

:also- opérates relay 1303 which removes bat--

tery from conductor 746 to remove the idle
:condition, ‘connects ground to conductors
1317, 1318 and 1319. It also completés a cir-

cuit over ‘conductor. 1288 through the wind--
ing of relay 1301 to battery at the left back
-contact of relay 1237 which prepares for the

subsequent release-of the sender. -In addi-

-nects ground to conductor 1238 which carries -

70
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tion4t-completes a _circuit over the back con- -

“tact of relay 901, through the winding of re-
lay 902 to battery, operating -relay 902 in°
for the reception of the first -

preparation
digat. - :

" The removal of battery from conductor 746
-releases relay 424, which closes a-circuit from _ "
~battery through the winding of sequence 80

‘switch magnet 600, upper right contact -of

85

cam: 613, back contact of relay 424 to-ground "

over the lower left and upper right contacts
of cam 618. - Sequence switch 600 is advanced
to position 5 in this circuit. In position 5 the
sender and district selector are connected to-
gether over the following circuits: Conduc-
tor 243 of the district selector is connected
to conductor 748 of the.sender ever brush 401,

-upper contacts of cam 608 to brush 451; con-

ductor 244 is connected to conductor 744 over

‘brush. 402, upper' contacts of cam 609 and
‘brush 452 ;-conductor 247 is connected. to con- .+

105

ductor 747 over brush 405, left contacts of

cam 617 and brush 455; conductor 248 is'con- -

nected to conductor 748 over brush 406, left
contacts of cam 612 and brush 456. The cir-
cuit connecting conductor 245 with conductor
745 extends in position 5 from brush 403, left

contacts of cam 627, upper winding of ‘relay
424, upper back contact of relay 420, upper-
-contacts of cam 621 to brush 453. This cir-

100

110

cuit'is maintained in preparation for the ad- -

~vance- of the link cireuit: No circiits are
:closed over either conductor

» 246 or-conductor
746 at this time. R R P

ﬁ1,15

“As soon as sequence s‘witchés‘QOO and 600

reach position 3 the dialing circuit is closed,
which mdy be traced from battery through
the lower winding of relay.724, over conduc-
tor 744 through the link circuit to conductor
244, left contacts of cam 202, winding of relay
231,'middle back contact of relay 125, brush
112, through the subscriber’s sibstation and
dial (not shown), back to line finder brush
111, inner: back contact of relay 125, left con-
tacts of cam: 201, conductor 243, through the
Iink circuit to conductor 743, resistance 729
to ground at the outer right back contact of

120

125

130
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"réldy 1237 Relay 124 opé'ra"'ces in this circuit

and closes a circuit from battery through the

" winding of relay 716, front contact of relay

01”

510

/194 to ground at the inner back contact of
relay 1237. Relay 716 in operating, connects
‘ground through resistance 717 tothe winding

of relay 713 which also operatesinturn oper-.
-ating relays: 714 -and 715. With relay 715
“operated, a circuit is closed from ground over
-the inner front contact. of relay 715, upper
‘winding of relay 724 through condenser 730,

right back contact of relay 829, cuter-left

720
- ‘edch time that relay 724 releases, but is not -

as quick to operate as-relay 724 so that-it
‘may or may not reoperate each time that re--

s

“front contact of relay 902 to the source-of -
~-dial tone. A tone is thereby induced in the
5 primary winding of relay 724 from whence

it extenids to the subscriber’s line informing

‘him that he-may proceed to-dial.- - =

~. - 'When the subscriber operates 'his'd':arl’ for
‘the first digit, relay 724 releasés momentarily’

as each pulse is received. - Relay 716 releases

lay 724 does.” Relays 713 and 714, on the

other hand, are definitely slow to release-so.
‘that they do not release during the possible

“‘short~openings of their circuits and relays

30

716, 713, 714 and 715 remain operated ‘dur--

ing the mtervals between digits. When re-

‘lay 724 closes its back contact in response to

the first pulse, it conmnects-ground over the
upper. front contact of relay 714, inner teft

~ “front contact of relay 1234, over the upper

back contacts of relays 710, 708, 706, 704,
and 702 to the winding of relay 701-and bat-
‘tery... Relay 701 operates, locking through

" ‘the winding of relay 702, front contact of
- relay ‘701, lower back contact of relay 704,

;._;vib'conductor 786, back contact of relay 720 to

-ground at the outer upper front.contact of
relay 715. The release of relay 716 closes a
circuit from battery through resistance 719,
winding of relay 718, inner back contact of

s relay 716 to ground at the outer upper con-

tact. of relay 715. Relay 718 is slow to re-

lease so that it remains operated even if
- rélay 716 may momentarily break its operat-

- ing ‘path.” At the end of the first. impulse-

6o relay 724 reoperates and relay 702 operates

and :locks-in’ the -circuit of relay 701.  The

“operation of relay 702 closes:a circuit from

_‘ground, over the lower front contact of relay
© 702 to ‘conductor 731. With relay 902 oper-

““0

‘a5

-ated this completes a circuit over the Inner
left contact of relay 902 through the right
winding of relay 904 to battery operating
that relay. . oo o e

" 'When the next pulse is received, the cir-
cuit controlled by relay 724. extends, as
above ‘traced; to the armature of relay 702
-and over the front contact of that relay to

the winding of relay 703. Relay 703 locks

through the winding of relay 704, front con-

tact of relay 703, back contact of relay 708,

. 1,896,757

“to. conduétor?r7 36. Relay 704 does not op'er-‘ 3
ate until the end of the pulse at which time

it opens the locking circuit of relays 701 and -

702, which release in turn releasing relay 904. o
-

:over the ‘outer right contact of relay 902, to -

Tt also connects ground to conductor 752 and

the right winding of relay 905 and battery

‘operating that register relay. :

lays 705 and 706 in - turn and relay 706
grounds conductor 731 reoperating relay 904.

“Relays 705 and 706 lock in parallel with re-

lays 708 and 704 which remain operated so

‘that relay 905 also remains operated. The .. -
‘o0

fourth. pulse operates relays 707 and -708

‘which open the locking circuits of relays 703
“to 706, releasing relays 904:-and 905. Relay
708 also- connects ground to. conductor 783"

and over the middle left contact of relay 902

to-the winding of relay 906 and battery..
At the fifth-pulse, the cireuit ‘controlled by

relay 724 extends over the front contact of

relay 708 to the winding of relay 709 and
~battery.- Relay 709 operates locking through
‘the winding ‘of relay 710, front.contact of
‘relay 709, back contact of relay 704 to-con-

ductor 786. At the end of the pulse relay
710 operates opening the locking circuit of
relays 707 and 708.thereby releasing relay
906. It alsocloses a circuit from ground over
its inner lower front contact, upper back con-

tact of relay 712°to conductor 734, over the
‘middle right contact of relay 902 to the wind-

ing of relay 907 and battery. TIn addition
it closes ‘a. circuit- from grounded conductor

736." Therefore, the locking circuit; of relays
711 and 712 1is independent of the remaining
counting relays. Relays 712 does not oper-

‘ate at this time being shunted by the operat--

ing circuit of relay 711. ) _
At the sixth pulse, the circuit controlled by

*.'The thard pulse causes the Aopemtyi‘f‘on of.re- ,‘ :

7

85

90"
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100
736, alternate contact of relay 710, lower back

- contact of relay 712, winding of relay 711
to battery. Relay 711 locks in series with
relay 712 over its front contact to conductor 2
105 -

7110 -

relay 724 extends over the front contact of

relay 710, the back contacts of relay 706, 704

and 702 to the winding of relay 701. - This
-relay locks through the winding of relay 702,

as before, ‘grounding. conductor 731.  The

115

seventh pulse operates relays 703 ‘and 704, -
releasing Telays 701 and 702 and grounding

conductor 782 in the same manner as the sec-

‘ond pulse. Relay 704 also opens the locking
circuit of relays 709.and 710 and these relays:
-release permitting relay 712 to operate in the
locking cireuit of relay 711. With relay 712
operated, a new circuit.is closed for relay 907

over the front contact of relay 712 and the
back contact of relay 710 so that relay 907 is
held operated. . : ’

.+ The eighth -pulse causes the operatiox{ of
-relays 705 and 706 in the same manner as the

third pulse. - Relays 703 and 704 remain op-

‘erated “and .conductors. 732 and 731 are

120
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grounded causing “the - operatlon of relays

904 and 905. The ninth pulse causes the op-
eration of relays 707 and 708, releasing relays
703 to 706 as well as relays 904 and 905 and
operating relay 906 instead.

The tenth pulse reoperates relays 709 and-

710 releasing relays 707,.708 and 906. With
relay 712 operated, the operatmn of relay 710
opens the circuit for relay 907 and cloges in-

stead a circuit from ground over the inner
lower front contact of relay 710, lower front
Jeontact - of relay 712, conductor 735, inner

right contact of relay 902 to the I‘lo'ht Wmd-

-ing of relay 903 and battery.

When the last pulse of the d1glt has been

j'rece ived, relays 730 and 716 remain operatecl
for a considerable length of time.-

The cir-
cuit of relay 718 is thereby opened and a-¢ir-

“cuit. closed from battery through the wind-

ing of relay 720, normal contact of relay 718

to ground at the front contact of relay 715.

Relay 720 closes a holding circuit for itself

under the control of relday 716. It also con-

25 ~
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nects ground from the.front contact of relay
715, over the front contact of relay 720, outer
left back contact of relays 1112, 1102 and 1022,
back contact of relay 1030, outer left back con.
tacts of relays 1002, 922 and 912 to the wind-

ing .of relay 901 and thence over a left front

contact and the left winding of the operated
relays of register 900 to battery. This pro-
videsa lOCkan‘ circuit for the register relays
as well as an operatmor circuit for relay 901.
It may be noticed, however, that the locking
eircuit of relay 904 is only closed when either

-relay 905 or 907 is also operated. This is for

the purpose of preventing the registration of
a false preliminary pulse, since , the dlglt 1
is not used for the first digit of any office code,
and any false preli minary pulses are unable
to lock up the first register.. The operation
of relay 720 also releases any of the recording ¢
counting relays which were operated.

As above -mentioned, this sender .is

equipped for use with either two or three .
-digit office codes during the growth of an ex-

change area. Since the sender will ultimate-
ly be used only for three digit office codes, the
circuit is arranged normallv torecord the first
three digits on registers 900 910. and  920.

"The office .codes are so selected that the two

digit codes may be identified by the first digit
of the office code, i. e., if the register 900 is
positioned in accordance with a digit which
indicates a three digit office code, the- opera-
tion of relay 901 prepares register 910 for

operation, while if register 900 is positioned .

"in accordance with a digit which indicates a

60

two digit office code, circuits will be pre-
pared whereby relay 901 prepares the regis-
ter 920 to receive the second digit.

Relay 901 in .operating locks -over its outer
left contact to-grounded conductor 1317. It
also opens the circuit of relay 902, disconnect-

° ing the relays of register 900 from the record-

“are to be used as two digit office codes.

7

ing relays
from conductor 1817 over its inner left con-
tact, to the armature of relay 1401, whence

the circuit extends, if relay 1401 is not oper-

ated, over the back contact of relay 911 to the
wmdlno of relay 912 to prepare register 910,

Dbt if relay 1401 is' operated over 'the back

contact of relay 921 through the winding of
relay 922 to prepare register 920." Accord-

Ang to the present disclosure. the digits 2,5

and 9 have been used to indicate two d1g1t
codes.. Therefore, if any of these three digits

have been set up on register 900 relay 1401
.will be -operated.. For example, assume that
the digit:2 has been recorded. It will be re--

membered:-that two pulses cause the operation
of relay 905. With relay 905 .operated and

the outer right contact of relay 905 through

the winding ~of relay 1402-to battery. - A cir-

cuit is therefore closed from battery through
the winding of relay 1401, cross-connecting
rack 1400, inner right back contact of relay
1408, front contact of relay 1402, inner right

back contact of relay 904:to ground atcon:

ductor 1317, Similarly,if the digit 9 is dialed

resulting in the operation of relays 906 and
907, relay 1403 is operated over the inner right

contact of relay 907, and relay 1401.is oper-

ated over the outer. right front .contact of %

relay 1408, inner right front:contact of relay
906, left back contact of relay 1402, right back

ontact of relay-904 to conductor 1317, Cir-
cuits are prepared over connecting rack 1400
to ground. at conductor 1317 for each of the
possible first digits.: ‘Relay 1401 is-cross-con-
nected to those points on the rack 1400 which
It ds
apparent that initially all:of the digits may

.indicate two digit: codes and as the number

of offices increases, one digit ata time may be

In addition it extends ground:

80

locked; a circuit is closed. from-ground:. ver

=20

00

105

taken for use with three digit codes by merely -

cutting the connection: between relay 1401
and the corresponding pointson rack 1400.
Assuming that the called subscriber’s:num-
ber is Halifax 3678 which requires the three
digit code 4—2—5 to be used, relay 912 is
operated as-above described and the next op-
er atmn of the dial brings about the registra-
tion of ‘the second digit on reolster '910.

‘When the last pulse has been recelved the
register relays lock in series with relay 911
~which in turs locks to' conductor 1817, opens

the circuit of relay 912 and connects glound
from conductor 1317 over the ‘inner. front
contact of relay 911 and the back contact of
relay 921 to the winding of relay 922 to pre-

pare for recording the third digit on register
990 It may be noted that the digit 1 may
be recorded on either the second or third
digit code register, since the locking circuits
df relays 914 “and 924 extend to the Wmdmfrs
of relays 911 and 921 in the same manner as
the other register relays. = = =

Following the reg: 1strat10n of the office code
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125
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‘the numeucdl digits are recor ded the thou-

(&34

10

-~ for the cut-in relay 1112 of the station regis-.
‘ter extends over the lower contacts of cam

sands digit-on 1ecrlster 1000, the ‘hundreds
digit on. reglster 1010 ‘the tens digit on reg-
ister 1020 and the u*uts digit on regxster 1100.

I the call is one that is to be completed at a
manual office where station ' digits are em-

ployed, this digit will be recor ded on register
1110. Followmof the registration of the
thousands digit, “the operaflon of relay 1001

“extends oonductor 1817 over ‘its inner left::
‘contact to the. windings of relays 1012 and
Relay 1030 supplies lock-

1080 in parallel.
ing ground for registers 1010, 1020 and 1100.
Station register 1110 obtains lockmg ground
through relay 1101.  The operating circuit

. - 816 to the back contact of. relay 1111 and the

30

front contact of relay 1101.
The operation.of relay 901 followmff the

registration of the first digit, closes a cu‘cmt
“from ‘battery ‘through the *vmdmd of se-

quence switch maonet 1700, lower rlght con-

tact of cam 1702 conductor 17928, left back
5 .contacts of relavs 1505 and 1504, conducto1

1509, outer right back contact of 1e1ay 1321,

loft -back contact of relay 1310, outer left
Aront contact of relay 1234, conductor 1239,

inner left front contact of relay 901 to Oroand
at conductor 1317. - Sequence switch 1 700 ad-

vances to position 2 in this circuit connecting’

- ground ‘over the lower left contact of cam

Co
<y

40

1708 and the lower right contact of cam 1716
‘to- .conductor 1238 as long as the switch re-

mains out of position 1.
At this time also’ a circuit is closed from
batxely over the lower right and upper left

_contacts of cam 1724, winding: of relay 1226,

Ieft back contact of relay 1997 to ground; op-

-erating relay 1226 to prepare for the closmrf

- -of the fundqmen tal ¢ircuit.

© When the office code digits have been regis-
tered as indicated by the operation of relay
921, a circuit is closed from.battery through

5 the Wlndmcr of relay 721, inner left front con-

tact of relay 921 to grounded conductor 1317.

tRelay 721 1s ‘operated, initiating the opera-
tion of the decoder by completmfr a circuit

from battery over the lower right and upper
left contacts of cam 1724, conductor 839,
right back contact of relay 838 ieft back con-
tact of relay 836, lower-back contact of relay
723, inner lower front contact of relay 721
to, conductor 930. Battery over conductors
839 and 840 is supplied to the windings of re-
lays 2104 and 2204 individual to thls sender

" in the decoder connector.

‘The decoder connector compnses a plm al-
ity of groups of multi-contact relays ar-
ranged in pairs. One pair is provided for
each sender and the senders are divided into
convenient size groups-according to the traf-
fie; -each group -constituting a partlcul(n
channel. There is a pair of relay for each
decoder in-each channel so that any sender

~may be served by any decoder:

‘tain channels.

‘ground over

-registers.

' 1,896,757

for operating the decoder connector are so

“The cireuits. -

arranged as fo prevent interference between -

senders needing a decoder at the same time
and to make each decoder a first choice in cer-
, For a detailed description of
these circuits reference may-be made to Pat-
ent 1,700,456 to F. AL Sfearp, granted Janu-
ary. 29, 19‘)9 .

T‘le «connection - of battery to - conductor

930 completes a circuit-through the windings
of Ielavs 2331 and 2341 in series to. ground.
Relay 2

the connector.

-7
<

331 .in operating ‘opens the operatmg:'
civcuits for the other. sender: relays-such as -
relay 2821 “and also closes a circuit. from
the back contacts of the other
“sender relays, front contact of relay 2331,
~winding of relay 2104 to battery over conduc.
tor 840.. ‘Relay 2104 operates, connecting the . -
'sender with a portion of the cross wires of 85
It also closes a circuit for .

80

relay 2204 to battery ‘over conductor 840 -

which completes the connection of the sender
.with the cross wires of the.connector.
2841 prepares circuits for sounding -an-alarm
" if the multi-contact "elays fail to- ope1 ate
- or release properly.

The operation. of rﬂlay 2104 extends ’fhe; -

start conductor 930 over the contact of relay -
2104 to the armature of relay 2312. If the de-

coder corresponding to this relay is busy, relay
23812 will be operated and the circuit will be

Relay.

90

further extended until a relay corresponding -

‘to an‘idle decoder is reached. - Assuming that
relay 2312 is operated and relay 2302 is the’

100

first unoperated relay, the circuit extends .

2301 close:, an obvious circuit for relay 2101

~which in operating completes.-the circuit-of
Lelsy 2201 thus connecting the sender direct-

The operatmn of relay
2303 and

Iy to the decoder.
2301 opens the circuits of relays

2304 which connect ground to conduactor 2210

in preparation for- operatmo' an alarm.  Re-
lay 2201 eonnects ground over its contacts to
the windings of relays 2305, 2425 -and all
similar 1e1ays in-the other sectlons of the
connector.

operated the corresponding channel busy-

ing relay is operated.. For example, in chan-

nel 2409, relay 2425 operates relay 2492,
The decoder itself comprises a set of re-

ceiving registers; a set of decoding relays, a

Since relay 2101 is operated re- °
lay 2805 is ineffective, but in those channels
where the multi-contact relay has not been

“over the front contact of relay 2312 to the . -
armature and back ‘contact -of “relay 2302,

winding of relay 2301 to. ground. ‘Relay .
105

110

129

set of 1out1n0 rﬂ]a‘% and a set of outgoing

The. mcommg registers include
registers 2500, 2510 and 2520 for recording
the three digits of the office code and regis-
ter 2530 for recording the class of service in-
dication set up in the sender. Relay 2541 is
operaied from the permanent signal. relay

725 which is operated by the t1m1ng switeh -2J

95
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800, if the subscriber fails to dial the. first
digit. Relay 2541 operates. routing . relay
3204 directly, to set up a routing by which
the call may. be extended to a permanent sig-
nal trunk leading to an operator’s position.
Relay 2542 is operated only from senders
serving operators’ positions and serves to
permit. the use of. certain codes..employed
only by operators. : -

The set of decoding relays includes eight
multi-contact relays 2902 to 2909, operated
in accordance with the first digit of the office
code, and ten pairs of relays 3000 and 8010
to 8009 and 3019, operated in accordance
with the second digit of the office code. - Re-
ceiving register-2520- which. is positioned in
accordance with the third digit of the office
code connects ground. over the contacts of

relays 3000 to 3019 to the cross wires extend-

ing before the multi-contact relays 2902 .and
2909, to ground a point corresponding to the
recorded designation. This point is cross-
connected to -one of the routing relays such
as relays 8201 to -8205. As many of these

b routing relays are provided as there are dif-

ferent routes to be used in connecting with
the wvanted offices. Also included in the de-
coding arrangement is the group of relays
3301 to 3304 which are operated in, accord-
ance with the setting of the class-of-service
register 2530. These relays serve to-com-
plete the circuits of routing relays. corre-
sponding to. routes which are restricted to
any subscriber. : . _

The outgoing registers comprise: the zone
register of Fig. 34, class register 2800, com-
pensating resistance register- 2850, district
brush register 2750, district group. register
2700, office brush . register 2650 and office
group register 2600.. ‘These registers-ground
transmitting conductors to the sender. The
major function of these registers is to cause
the setting of the correspondingly named reg-
isters of the sender, although they also trans-
mit certain minor information as well. 'The
zone register controls the operation of zone
relays 1504 and 1505 and jointly with register
2750 determines talking selection. Register
2600 informs the sender when office selections
are to be skipped while register 2650 controls
relays 1120 and 1121 and register 2700 con-
trols relay 1822 which function in connec-
tion with the timing switch 800. - :

- As soon as relays 2104 and 2101 -have op-
erated the receiving circuits. for the decoder
are compieted. Assuming that the office code

-registered consists of the digits 4, 2, 3, relays

906, 915 and 927 will have been operated in
registers 900, 910 and 920 respectively. The
following circuits will, therefore, be closed :
Frem-ground at the outer right contact of

.relay 906, conductor 936 through the decoder

connectoer. to conductor 2136, winding of re-
lay 2503 to battery; from ground at the right
front contact of relay. 915, conductor 945

9

through ;theydec'oder,congector. to conductor

2145, winding of relay 2512 to battery ; from
ground at the right front contact of relay

927, conductor-957 through the decoder con-

nector to conductor 2157 through. the. wind-

ing of relay 2524 to .battery.

It will be .remembered‘.that‘frelay 1407 was

70

operated from. the link circuit. to.identify.

the class of service to which the calling line

100. was entitled. -Relay. 1407 locks.in:a cir-

cuit from battery over the lower contacts of

cam 1724, conductor 1729. through: the left.

winding of relay 1407 to grounded-conductor
1238.. Relay 1407 also closes: a circuit from

ground over its right front contact; conductor 8

967 through the. decoder .connector: to. con-

75

80

ductor 2167 through. the: winding: of. relay - -

2532 to battery.:

At the same time a circuit is closed from
ground over the back. contact of relay.3107, -
back contact of relay.3108, conductor- 2150, '
through the decoder: connector .to conductor

950, over the back contact of relay 725 which
1s operated when:a permanent signal occurs,

conductor 949. through the.decoder connector

to conductor 2149, winding .of relay:2541 to
battery.. Conductor. 950 is also connected

over conductors 968 and 969. through the, de-
-coder connector to conductors 2168 and 2169
and through the windings of relays 2533 and 9

2542 respectively to. battery. : In' addition

conductor 950 is extended over the back con- -
tacts of all of the non-operated register. re--

90

lays “to the. conductors - which ..would -be:

grounded by them if operated. . For example,

1t-is connected over the.outer right back con-.
‘tact of relay 904 to conductor. 934, .over the

100

outer: left back contact:-of relay 905.to con- -

-ductor 935 and over the outer left back con-
tact of relay.907 to conductor-937. . Conduc--

tors 934, 935.and 937.are connected through
the. decoder connector .to. conductors 2134,
2185 and 2137.and the windings -of. relays

2501, 2502.and 2504 respectively.. - In.a simi-
lar manner. relays. 2511,.2513.and’ 2514 'are -

operated. over the back contacts of the. un-

-operated relays-of register-910 and relays

105

110

2521, 2522 and 2523 are operated .over the

“back: contacts of the unoperated relays. of
register 920.. Conductor 950.also extends over:

the outer left back contact of relay 1602.and

the right back contact of relay:1406 to con-

ductor 966 through the decoder connector to
conductor 2166 and the winding of relay 2531
to battery. o ‘

Circuits have now béen closed for operat-

-ing all of the relays shown in Fig. 25 includ-

ing all of the incoming code relays:as well
as the serviceé class relays and the permanent

-signal relay. -With all-of these relays. op-.

-erated . indicating that all of the receiving
circuits connecting the sender iwith the de- -

“coder are closed, a circuit is completed from

battery through the lower-winding of relay
3108, outer right front contact.of relay. 2501,

116
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outer left front contact of relay 9502, outer

" right contacts of relays 2508 and 2504, left

. ;:']_'O,

front comtact of relay 2541, outer left front

“‘contacts of relays 2511 and 2512, right front

contacts of relays 2518 and 2514, left con-
tacts of relay 2521 and 2522, right contacts of
relays 2523 and 2524, left front contact of
relay 2542, right front contact of relay 2531,

- left front contacts of relays 2532 and 2533,

conductor 2151 to ground at the contact of

< relay 2104. This circuit is, therefore, a test

‘of the continuity of the incomin
‘to the decoder.  If the circuit is completed,-

g “circuits

&

relay 8108 is operated, disconnecting ground

from conductor 2150 and thereby fromcon-
- ‘ductor 950 resulting-in the release of all of

the relays of Fig. 25 except those held by the

" operated relays of the sender. Relay 3108
~-locks through its upper winding and upper

%0

“30

Tower - winding: and lower front

contact to grounded conductor 215%. It also:
closes va" circuit from. battery through its-
“contact,
through the upper winding of relay 8107 to

conductor 2151, The winding of ‘relay 3107
5 'js shunted by

groiind over the chain circuit.
above traced ‘until one or more relays re-

lease. If any of the unused receiving cir-

‘cuits is falsely grounded, this ground extends
‘over-the back contact of the correspending

relay to conductor 950, so that the operation
of relay 3108 is ineffective to open the chain
¢ircuit: - - SR s ;

©* 'When' the cham cireuit is opéned relay

B ‘8107 operates; supplying ground for the es-
‘tablishment of the decoding circuits.- One

of these cireuits may be traced from ground
- over the inner upper contact of relay 3107,
left back contact of relay 2514, right-back

“ 40

“:contact of relay 2513, inner right front con-
“tact of relay 2512, left back contact of relay
9511; windings of relays 8002 and 3012 to bat- -

~tery.: A’second circuit may be traced from

S4B

ground over the outer upper front contact

“of relay’ 3107, right back contact of relay

2541, right back contact of relay 2504, right
front contact of relay 2503, winding of relay

9904 to battery. ~Relay 2904 closes-the con-

tacts controlled by it. A third -circuit ex-

tends from ground at the lower front contact
of relay 3107, back contact of relay 2531,

~ front contact of relay 2582 and back contact
- -of relay 2583, windings of relays 3303 and

3305 to ‘battery. A ‘fourth circuit may be

- traced from ground at the lower front contact

of relay 8107, left front contact of relay 2524,

“outer right back contact of relay 2521, left
~“back contac¢t of relay 2523, outer right back
‘contact. of relay 25922, over the innermost

60

“front contact of relay 3002, contact of relay

9904,. conductor 2920, cross:connecting rack

8211 through ‘the winding of routing relay"
78205, cross-connecting racks 3211 and 3215,

i ()5 B

lowermost front conitact of relay 8303, wind-
ing of relay 8401, winding of relay 2867 to
battery. Relay 3204 'in operating ‘closes a

1,896,757

plurality of cir‘curi-ts for transmitting infor-
mation to the sender for controlling the estab-

lishment of the connection. Relay 8401 ‘op-

erates to indicate that the office- called lies. k

in the first or local zone to the particular class ¢

of ‘subscriber calling.: Relay 2867 connects
ground to conductor 2870 and thence to the
winding of relay 3105 to prepare for oper-

ating an alarm if the decoder 1s not released

(=]

in the proper. length of time. :
' Assuming that the cross-connections are

as shown, the operation of relay 3205 closes -
six circuits: The first circuit extends from -

ground over the lowermost contact of relay

3205, cross-connection racks 3211 and 3214, “¢0

“lower winding of relay 2801, winding of re--

lay 2810, winding of relay 2812 to battery.- .

A"second circuit is closed from ground over -

the next to lower contact of relay 3205, cross-
connecting racks 8211 and 8214, upper wind-

ing of relay 2858, winding of relay 2861,

winding of relay 2866 to battery. The third -

circuit is closed from ground over the third

from the bottom contact of relay 3205, cross- ..
90

connecting racks 3211 and 8213, upper ‘wind-

ing of relay 2753, winding of relay 2756,
winding of relay 2760 to battery.  An addi- -

tional circuit is closed. over:the fourth from =~

“the bottom contact of relay 3205, cross-con-
necting racks 3211 and 3218, upper winding

of relay 2704, winding of relay 2711, winding
of relay 2716 to battery.. The fifth circuit is

3911 to 8212; upper winding of relay 2604,

‘winding of relay 2607, winding of relay 2608

to battery and the sixth eircuit is closed over

the innermost contact of relay 3205, cross-:

connecting racks 3211 and 8212, upper wind-

winding of relay 2668 to battery.
Relays 2608, 2668, 2716,

ing of relay 2656, winding. of relay. 2661,

‘elosed over the next to the innermost contact -
of relay 8205, over cross-connecting racks.

100
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9760, 2812 and -

0866 sre for the purpose of determining that - - :

‘no more than one of the transmitting register:
ALY

relays is operated in any one register.. Each

relay is marginal so that with only one cir-«

cuit closed through its winding, it does not

‘operate ; butif more than one circuit is closed:
it will operate, connect ground to conductor
9880, operate relay 3101 and thereby prevent 11

thé regular release of the sender and cause
a trouble release signal to be transmitted to
the sender: '

" Relays 2801, 2858, 2753, 2704, 2656 and 2604
close one or more circuits for the purpose of

setting the selector control registers-in the
sender. Relay 2801 closes no circuits leading
to the sender but does close at its contact a
link in a chain circuit-which will be traced

:hereinafter. Relay 2858 closes & circuit from *
ground through the winding of relay 2864,

120

outer lower front contact of relay 2858, inner -
lower back contacts of relays 2859 and 2860, -~

‘conductor 2174, through the ‘decoder cou-
nector to'conductor 974, right winding of
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‘through the decoder connector to conductor
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-of relay 1901 to battery.

1,806,757

relay 1924 to battery. Relay 2753 closes a
circuit from ground through the -winding

_of relay 2759, lower front contact of relay
‘2753, upper back contact-of relay 2755, con-
‘ductor ‘2642, through the ‘decoder connector

to- conductor 1042, right winding of relay
1812 to battery. Relay 2704 closes a circuit
from ground through the winding of relay
2713, lower front contact of relay 2704, 1ower
back contacts ¢f relays 2707 and 2709;: con-
ductor 2681 through the decoder connector to
conductor 1081 through the right winding
Relay’' 2704 also
closes a- circuit from. ground- through: the

winding of relay 2712, outer upper front con-

tact of relay 2704, back contacts of relays
2708 and 2715, conductor 2682 through the
decoder connector to conductor 1082, right
winding of relay 1902 to battery. Relay 2656
closes a circuit from ground through the

-winding of relay2664; lower front contact of

relay 2656, upper back contacts of relays 2657,

2658, 2667 and. 2660, conductor 2693 through

the decoder connector to conductor 1093; left
winding of - relay 1120 to battery. Relay
2604 closesa circuit from ground through the
winding of relay 2612, upper front contact
of relay 2604, conducter 2622 through the
decoder cennector to conductor 1052, right

-winding of relay 1912 to battery. Tn addi-

tion certain of the relays-which are operated
in series with the register relays also close
circuits. Relay 2861 closes a circuit from
ground. through the winding of relay 2863,
front contact of relay 2861, conductor 2175

975, winding of relay 1925 to battery. Relay
2756 cloges a circuit- from ground through
the winding of relay 2757, front contact of
relay 2756, conductor 2625, through: the de-

-coder connector - to conductor (1055, right
-winding of relay 1310 to battery.
2661 closes a circuit from ground-through

Relay

the winding of relay 2663, front contact of
relay 2661, conductor 2694, through the de-
coder ‘connector to conductor 1094, right

“winding of relay 1121 to battery. . Relay 2607

closes a circuit. from. ground through’ the
winding of relay 2611, front contact of relay
2607, conductor 2624, through the decoder
connector. to. conductor 1054, right winding
of relay 1914 to battery. It will also be re-
membered that relay 3400 was operated in
series with relay 3205. Relay 3400 closes a
circuit from ground over its contact through

. the upper winding of relay 8410, winding of
relay 3416, winding of relay 3417 to battery. .

Relay 3417 serves the same purpose as relay
2866 etc. that is, acts as a check against the
operation of more than one of the zone relays
at a time.~ Since relay 3400 corresponds to
the local zone, a circuit is closed from ground
through the winding of relay 8414, front con-

‘tact of relay 3415, conductor 2176, through

the decoder connector to conductor 976, left
winding of relay 1321 to battery. S
-With all of the above traced circuits com-

11

pleted a chain circuit is-established toindicate".

that the circuits employed in setting the se-

70

lection control registers of the sender are

properly closed. - This chain circuit includes

contacts of the relays operated from:therout- -

ing relay, such as relay 3205 and contactsof
all'relays included:in: the operating  circuits

%

of ‘the sender register. relays. . The ecircuit -

may be traced as follows: from ground over

the inner lower front contact of relay:2858, k
front contact of relays 2864, 2863, 2801, 2810, -

3410 and 3414, upper contact of relay 2753, :

80 -

contacts of relays 2759 and 2757, inner upper .

Tront contact of relay 2704, contacts of relays

2713, 2712 and 2711, upper contact of relay
2656, contacts of relays 2664 and 2663, 2610,
2612 and 2611 through the winding of relay
3102 to battery. The operation of relay:3102
ig an indieation that-all the  circuits indi-
cated by the routing relay have been com-
pleted. i e e
At the same time that. this: test ¢ircuit is
completed, circuits are prepared to . test
whether or not any of the conductorsnot em-
ployed are.either grounded or crossed with

‘86
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any of the above traced circuits; Taking the"

class register 2800, for an cxample, it will

be remembered that- the operationof relay .

2801 connected ground: to mnone ‘of ‘the con-

‘ductors extending to the class register.of the

sender but that relay 2807 connected ground
through relay 2808 to conductor 2674.  Class

information 1s transmitted to the sender over
_conductors 2671, 2672,.2673 and 2674.  Con-

ductor 2674 has been grounded as above de-
scribed. = Conductor: 2671 extends”over the

back contacts of ‘relays 2804, 2802.and the "

lowermost contact of relay 2813 to conductor

+100
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2880 and the winding of relay 8101. - Conduc-
tor 2672 extends over the back contacts of ~

relays 2806; 2804, 2803 and’ the inner-lower

contact-of relay 2818 to conductor 2880. - Con- *

ductor 2673 extends over the back contacts
of relay 2806, 2805 and the inner upper con-
tact of relay 28183 to conductor 2880. :Similar
circuits are closed over the back contacts of
the relays of the other outgoing registers so

“that if any of the transmitting' conductors

110

+115

between the decoder and the sender are falsely

grounded or crossed with-any of the conduc-
tors used in transmitting the neceéssary in-

formation to the sender; relay 8101 is oper- -

ated. A : :
If relay 8101 is'not operated and relay

120

8102 is, as should be: the case, a circuit is-

closed from ground over the back contact of

to conductor 2158, through the decoder c¢on-

relay 3101, inner front contact of relay 3102 128" .

nector to conductor 958, upper winding of
‘relay 722 to battery. Relay 722 closes a lock-
ing circuit for itself: from battery over its

inner lower front- contact and lower :wind- “180
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- ing to grounded conductor 1238. Relay 792
- also connects relay 728 to battery in paraliel

- ‘with its lower winding. ' Relay 723 ‘at its

upper-contact prepares the fundamental cir-

“cuit and at-its lower contact connects ground

to conductor 787 to provide a locking circuit

- for the stations delay relays 1120 and 1121,

‘resistance register relays: 1921 to 1925.

talking selection relays 1310 and 1321, two-
‘wire office relay 1822, class register relays
1801, 1802 and 1803 and the compensating
In

_ addition, this ground extends over the-left
" “contacts ‘of cam 1704 in positions 2 to 3 of

sequence switch 1700 to form the locking cir-
cuit for the district brush register relays 1811

" to 1813 and the district group register relays

1901 to 1910.and the zone relays 1504 and
1505, while it extends over the lower contacts

- of cam 1704 in positions 2 to T of sequence

switch 1700 to form the locking cirenit for
the ‘office brush register relays 1821 to 1823,
office group register relays 1911 to 1914 and
the skip. office relay-1123.. - e
... In addition, relay 723 disconnects battery
from the start conductor 930. The removal

_of battery from conductor 930 releases sender

relay 2331 and decoder relay 2301 in the de-
coder connector.. These relays in turn release
multi-contact relays 2104 and 2101 thereby

in turn releasing relays 2201 and 2204 and-

- completely  disconnecting the sender “from

“the decoder.. The release of relay 2301 also.

_ reoperates relays 2303 and 2304 to remove the

£33
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“busy condition from the decoder in other

channels -while the release of relay 2331 re-

_stores the circuit for operating other sender
“relays in this channel - :

Returning to the deceder, it will be remem-
bered that the operation of the multi-contact

‘relay 2201 connected- ground to ‘conductor
‘9210, operating relay 3106. - Relay 3106 op-

. erates relay 8105 which in turn operates relay

8104.  Relay 3104 extends ground from the

-front contact of relay 3106, over the upper
front contact of relay 3104 to Interrupter
:8109. This ground is maintained as long as

the decoder is busy, but is removed as soon

“as the decoder is released. The interrupter

is also grounded over conductor 2695 and the

‘back contact of relay 3104 when the decoder
4s in trouble. If either the busy or trouble

- ground continues for-an unreasonable time,

the following operations take place. Under
the control of interrupter 8109, relays 3110

3 and 3111 are operated. Relay 8111 operates
_relay 8114 which in turn operates relay 3116

“and'relay 8115. Relay 3115 connects ground

T80

over its inner front contact, lower iront con-

tact of relay 8104, conductor 2695 to the wind--
ings -of -relays 2305, 2425 and other similar
‘relays to hold the decoder busy. O

- Interrupter 8109 continues to function and

‘operates relays 3112 and 3113. Relay 3113 -
Iights lamp 8118 to indicate that the decoder
‘has not functioned properly. and also con-.
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nects ground to.conductor 8182 in case the. -
trouble recorder should be busy. Relay 3115
also connects battery to the trouble recorder.
which, if idle, returns ground to conductor

3132. 1f relay 3106 is still operated, a circuit .

ig closed from conductor 3132, over the front

contacts of relays 8116, and 3106 to the wind-

conductors from the decoder -connector.

“ings of relays 2613, 2669, 2718, 2761, 2813,
2868 and 3306 to disconnect the transmitting .
: ('_”5

The -operation: .cf ‘relay 3306 - connects-

ground over conductor 2634 to the winding

of relay 8108 and through the decoder con- -

‘nector to conductor 1034, outer.left back con-
tact of relay 838, winding of relay 836, re-:
“sistance 837 to-battery. Relay 836 at-its left

back contact opens the start circuit of the

w
(=

decoder connector permitting the ~decoder . ;

and connector to be released as will be de-
scribed hereinafter. Relay 836 locks through
the left winding of relay 838, left front con~

85

8

tact of relay 837 to grounded conductor 1238, -
but relay 838 cannot operate, being shunted.

over- the operating “circuit. of relay . 836.

When the decoder releases, relay 838 op-:

erates, - locking in..a cireuit from ground
through its right winding to battery over
conductor, 839. - The start circuit is now re-
closed over the inner. right. front.contacts of

relays 836 and 838. Relay 838 also connects %2

battery from conductor 839 over conductor

-948 through the: decoder - connector to con-

ductor 2148, through the lower winding of

=90 ,

95

relay 8107 to ground. Relay 3107 therefore

operates -immediately without waiting for:i?

the test.of the receiving conductors.:  If the

- second attempt at completing the call fails

so that the second decoder connects ground

to conc}uctor 2634 and thence to conductor
1034, since relay 838 is nowlocked up, this<

ground is connected over the outer left front

100

105

contact of relay 838 to resistance 837 in:shunt -~

to-the winding of relay 836. Relay 836 re-

‘leases again removing battery from the start .
conductor, 980. Both circuits. above traced:?

for starting the decoder are now open, and
gince -relay 888 is locked up no further at-

110 .

tempt can be made t0 establish the connection -

but the call awaits the action of the timing

circuit of Fig. 8in causing the release of the:

sender.

~ Relays 3119 and 3129 constitute a group

15

of relays for recording the number of times -

that the decoder ig used.  The use of the de-

coder-is so frequent and so short that instead:

120

of operating a meter each time that the de-:
coder-is employed; the meter is operated once
for every ten times that the decoder is used: -

Briefly, the operation of these relays is' ag

follows :. The first operation of relay 3102 to- 123
. release. the decoder, closes:.a circuit . from

ground over conductor 3130 supplied from
this. meter circuit through the winding. of
relay 8124, Relay 3124 locks through the

upper: winding of relay 8119, which does not.
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operate until relay 3102 releases.  The second

operation of relay 3102 operates relay 8126

and its release operates relay 3120. The

third operation of relay 3102 operates relay
5 3128 followed by relay 3121." The fourth
operation shunts down relay 8124 followed
by relay 3119. The fifth operation shunts
down relay 3125 foHowed by relay 3120.
With relay 3102 released at this time, reldy
3122 is operated and locks to conductor 3130.
The sixth operation releases relay 3128 fol-
lowed by relay 8121. The seventh, eighth
and ninth operations reoperate 1elays 3124
3119, 3125, 3120, 3128 and 3121. The tenth
oper"‘mon Telenses rels a2y 3124 followed by re-
lay 8119. At this time relay 3129. operates
over the front-contact of relay 3122, back
contact of relay 8124, front contact of relay
3125, back contact of relay 3102 to conductor
3130. . Relay 3129 locks over the. back:con-
tact of relay 3102 to conductor 3130, connect-
ing ground from conductor 3130 t to the con-
ductor 3131 which extends to the meter, 1n-

10

15

20

‘dicating that the decoder has been used ten

25 times. Relay 3129 opens the locking circuits

of all the counting relays permlttmg them to
restore to normal. When the decoder is used
the next time relay 3102 operates releasing
relay 3129 starting the countmor operation
over again.

It may. be assumed for the pvrpose of this
description that there are four classes of sub-
scribers including two’ groups of flat rate
subscribers, one havmo a more extended call-
ing area than the other and two groups .of
message rate subseribers, one having a more
extended calling area than the other. It may
also be assumed that the- telephone area is

30

35

divided into five zones In accordance with -

the charge to be made for calls to those zones
from the central office at which the sender
is located. Zone rslays 8400 to 3405 corre-
spond to these zones: and.when operated
transmit to the sender a setting for the zone
class relays 1n the.sender Wh1ch in turn trans-
mit an indication to the district selector.of
the charge to be made. The no-charge area
for.flat rate subscribers may include several
local offices for those having the limited
service or may include a-large number of
offices for those having extended service
while it includes only oﬁicml calls for mes-

sage register subscribers. For offices outside
of these local areas the flat rate subscriber
must have the assistance of an operator in
order that a proper charge should be made
while the message rate subscribers may dial
such offices dir ectly and have their message

registers operated a number of times deter-
mlﬂefl by the zone in which' the office lies.
Still other more .distant offices may be de-
nied to.some message rate subscribers -and
allowed to other subs crlbers To take care of
these varying conditions the routing relays
65 connected to the contacts. of the.decoding re-

50

60

1dys.
‘relays will be omitted and a ves1stance sub-

lays have their opposite terminals cross- -con-

nected to the armatures of the class of service
relays 3301 to 3304. The front contacts of
these relays are connected to the proper zone
relays 8400 to- 3405 accordlng to ‘whether. or
ot service in that zone is permitted and the
charge to be made. Ifserviceto a particular
zone 1s denied to a class of subscribers, the
contact of the ‘service relay ig connected: to
the winding ‘of" 1elay 3207, The -original

13

0

75

routing rﬂlay cannot operate in series Wlth '

lelay 3207 but relay 3207 ‘does and operates
relay 8206 which causes the call to be' di-
rected to an operator’s position. Since calls
to opérators are free, the circuit of relay

80

3206 extends through the zero. zone Telay

3400:

It is, of coursge, undelstood that the class1- ‘

fication of the subscubers and the zone may
be' varied to smt the local conditions. Relay

'2533 - which is- operated and released in-

eﬂectlvely in the present case, may be wired
to permit the use of eight classes of sub-
scribers.

If the senders of an office. serve
only a single class of subscribers, the class-of- .

85

20

service relays may be omitted and the rout- =

ing relays connected ‘directly to the zone re-
If zone charging is not used, the zone

stituted between the routmg 1e1ay and relay

2867.
 Under the agsumption that the call is to

1out1no -relay 8205}

t’?g'5

apanel type office in the local zone, the fol-
“lowing relays have been operated from the
relay 1924 to indicate .

100

that a sﬁort trunk needs considerable com-

pensating resistance; relay 1925 to indicate
that mmgmal trunk guard relay 1814 is to
be used ; none of the relays of class register
1800 to mchcate a full mechanical type call;

105

rélay 1812 indicating that the third district

‘brush is to be.selected ; relays 1810 and 1821

indicating.that the district selector is to be
advanced to the second talking position ; re-

lays 1901 and 1902 to select the fourth group ..

110

of office selectors, none of ‘the relays of the

office brush Tegister 1820 to cause the selection
of ‘the first or zero brush; relays’1912 and
1914 40 cauise the selection of the eighth group
of trunks outgoing from the. office selector;
and relays 1120 and 1121 to indicate that the
call is to an office employing nelthﬂr stations
digits nor five digit numbers.

When relay 723 operates to release the de-

‘coder, the fundamental circuit is. completed..
for making district brush selection. The cir-

cunit . for this purpose may be traced as fol-
lows: from battery through the upper wind-
ing of relay 225, upper right contact of cam

210, lower 110ht contact of cam 213, con-,
_ductor 248 - thlouoh the link circuit £0 con-
ductor 748, upper ~front contact of relay 723,

lower. contacts of cam 17 22, winding of rela,
1300, -back .contact of relay 1220, mner left

:con’mct of relay. 1226, right Wlndmcr of re-.

115

125

130
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lay 1295, resistance 1230, left back contact
of ‘relay 1506, conductor 1514, upper. left

~ contact of cam 1709, lower left contact of re-

10

lay 1708 to ground. Relay 225 operates in
'this cireuit locking over its inner upper front

contact and the lower left contact of cam 210
to the fundamental circuit as traced. Relay
995 closes a circuit from battery through the

- winding of sequence switch magnet 200, up-
per right contact of cam 224, lower front

contact of relay 225, lower back contact of

relay 226, upper right contact of cam 209

~ to ground, advancing sequence switch 200 to

15

20

- position 4. In this position the operating cir-

cuit of relay 225 is opened but the relay re-

‘mains operated in its locking circuit. It
also closes a circuit. from battery through the’
‘winding of up-drive magnet 154, of district
. seléctor 150, upper contacts of cam 215, low-

er front contact of relay 225 to ground as

~above traced. Magnet 154 causes the district
- ‘selector to move upward in a brush selecting
- operation. In this movement, it closes a cir-

‘25
30
- 38

40

_contact of relay 1813, outer left. front con-

- 46

B0
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. cuit from ground over the lower contacts of

cam 212, brush 158, commutator strip 162,
lower contacts of cam 213, to the fundamental

circuit, closing a substitute locking circuit
“for relay 225 and shunting relay 1300. This
circuit 1s closed each time the brush 158 en-
counters a conducting segment of the com-

mutator strip and is opened each time that
it passes over an insulating segment.

~ Relay 1300 also operates in the funda-.
. mental circuit, but the direction of current

flow is such that relay 1225 does not. The

‘operation of relay 1300 closes a circuit from

ground over the left contacts of cam 1708, con-
ductor 1820, front contact of relay 1300, con-
ductor 1730, left contacts of cam 1707, con-

‘ductor 1735, upper right contact of cam 1720,

lower right contact of cam 1719, left back

tact of relay 1812, conductor 1842, back con-
tact of relay 1216, winding of relay 1215,
inner lower front contact of relay 722, to bat-
tery.. Relay 1215 operates in this circuit and

locks through the winding of relay 1216,

front contact of relay 1215, outer left contact

. -of ‘relay 1226, upper right contact of cam

1709, lower left contact of cam 1708 to ground.

Relay 1216 cannot operate because its-wind-

ing is shunted by the operating circuit of
relay 1215. ‘When commutator -brush-158
makes contact with the first conducting seg-
ment of strip 162, closing the shunt -around
the winding of relay 1300, that relay re-
leases permitting relay 1216 to operate.

“When brush 158 reaches an insulating seg-
.. ment, relay 1300 reoperates and the circuit -

closed over its comtact is extended over the
front contact of relay 1216, back contact of
relay 1218, winding. of relay 1217 to bat-
tery.” Relay 1217 operates and locks through
the winding of relay 1218, back contact of re-
lay 1228, lower left and upper right contacts
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of cam 1705 to gfoﬁnd,lbut“ relay 1218 does
not operate until brush 158 reaches the next
conducting segment. When brush 158 leaves

this segment, relay 1300 reoperates-and the .

circuit is extended over the front contact of *

relay 1218, lower left and upper right con-

“tacts of cam 1718 to the winding of relay

1219 and battery. When brush 158 reaches

the third conducting segment, shunting re-
lay 1800 for the third time, relays 1220 and ¢

1229 operate
1219.7 e 7 : -
The operation of relay 1220 opens the fun-

in the locking circuit of relay

damental circuit releasing both relays 1300 ..

and 225.. 'The release of relay 225 opens the

circuit of magnet 1564 and brings the selector

to Test in position to select the third set of
brushes. It also closes a circuit from battery

€9

through the winding of sequence switch mag- . ‘

“net 200, lower contacts of cam 219, lower back

993

contact of relay 225, back contact of relay -

296, upper right contact of cam 209 to ground,
~advancing sequence switch 200 to position 5. -

In this position a circuit is closed from bat- .-

tery through the winding of trip magnet 156,
upper right contact of cam 214, to ground,
rotating the trip rod to trip the selected set
of brushes when the selector next moves up-
ward. T T
The operation of relay 1229 closes a cir-
cuit from battery through the winding of
relay 12928, lower contacts of cam 1718, right
back ‘contact of relay 1235, front contact of

90

05

relay 1229 to ground. Relay 1228 locks over . ..

“its inner right contact to ground over-the

lower: left and upper right contacts of cam
1705. Relay 1228 also closes an obvious cir-
cuit for relay 1227.. When both relays 1228

cuit for the odd numbered counting relays,

‘and 1227 operate, the circuit of relay 1226 .. -
is opened and that relay releases. The op- 3105
eration of relay 1228 opens the locking cir-.

while the release. of relay 1226 opens the -

ing relays including relays 1219, 1220 and

locking circuit for the even numbered count-

110

1229. The release of relay 1229 closes the -

“circuit from ground over its back .contact,

outer right front contact of relay 1228, upper

left contactof cam 1701; winding of sequence . .

switch magnet 1700 to battery, advancing

as sequence switch 1700 leaves position 2,
the locking-circuit of relay 1228 is openéd and
that relay. releases.. When  relay 1228 re-

closes its back contact, relay 1226 reoperates 129

over the back contact of relay 1228, upper

115

‘sequence switch 1700 to position 3.- - As soon

left contact of cam 1716 and the lower left -

contact of cam 1708 to ground.
The release of relay 1220, the reoperation

of relay 1226 and the advance of sequence 197

switch 1700 reclose the fundamental circuit.
Relays 225 and 1300 again operate, relay 225
locking as before. and advancing sequence
switch 200 to position 6 in which position the
up-drive magnet is again operated under the

120
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control of relay 295 and an intermittent cir-
cuit prepared from ground as above traced

- over brush 159, commutator strip 163, lower

r

15

20

95

55

60

e5.

contacts of cam 210 to the winding of rélay
225 and in shunt of the winding of relay 1300.

As the district selector moves upward in its
group selecting operation, this circuit is in-.
termittently ‘closed, releasing’ relay 1300 in’

the manner above described. With sequence
switch 1700 in position 3, the counting relay
circuit extends from ground over the contact

of relay1800 to conductor 1735 ‘as above
traced and thence over the upper right con--

tact of cam 1720, the upper left contact of
cam 1719, right front contact of relay 1901,

right front contact of relay 1902, conductor

1843, back contact of relay 1214, winding of
relay 1213 to battery. The counting relays
function to count four closures of the inter-

mittent circuit and then the operation of re- -

lay 1220 opens the fundamental circuit. -Re-
lay 225 releases bringing the district selector
to rest with the brushes engaging the first

trunk-in the fourth group. - It also advances-

sequence switch 200 to position 7 inthe man-
nier above described. ‘
With sequence switch 200 in position: 7,
relay 225 is reoperated in the circuit which
may be traced through the lower winding of
relay 225, upper left' contact of cam 220,
right contact of cam 222, lower contacts of
cam 217, front contact of relay 229, lower
left contact of cam 214, to-ground. Relay
225 advances sequence switch 200 out.of po-

‘sition 7-and into position 8. - When:sequernce

switeh 200 reaches position 714, thie testing
circuit for the first outgoing trunk is closed
over the sleeve of ‘that trunk, sleeve brush
153 of the district selector, lower contacts of

‘cam’ 221, inner upper  front - contact. and

winding of relay 225 to-battery. Therefore,
if the first outgoing trunk is busy, as indi-
cated by ground connected to its sleeve ter-
minal, relay 225 is held operated. " Another
holding -circuit is closed-over the outer up-
per front contact of relay 225, and the right
contacts-of cam 203, to the sleeve brush.  If
relay 225 remains operated in position 8, up-
drive magnet 154 is again operated and the
selector moves upward in search of an idle

trunk. Relay 225 iz held operated between

trunks in a circuit -through its lower
winding, upper left and lower right contacts
of cam 220, centering commutator strip ‘161,
brush 157, left contacts of cam 215, lower
front contact of relay 225, backcontact of
relay 226, upper right contact of cam. 209 to
ground. ‘ ’

" When an idle trunk is found and the
‘brushes are properly centered, relay 225 re-

leases, advancing sequence switch 200 to posi-
tion 9. In position 9 relay 225 is operated

through its lower winding, vpper right and"

lower:1eft contacts of cam 217, front contact
of relay 229, lower left contact of cam: 214,

operates, but relay 1225 does not:

15

to ‘ground. Relay 225 advances sequence -
switch 200 to position 10 where relay 225 is
held operated under the control of relay: 229.

In this position the tip of the fundamental
circuit is extended from conductor 248, up- 70

‘per back contact of relay 237, lower contacts

of ‘cam 204 to brush -151 and thence to the
tip conductor of-the office ‘selector; and ‘the
ring of the fundamental circuit is extended .
from conductor 247, over the lower right and 75
upper left contacts of cam 205 and brush 152

‘to the ring conductor of the office selector.
“At ‘the office ‘selector, the tip and ring con-
ductors. extend to
“spectively.. - .

battery and: groundre- -

Lt 780
In the sender the operation of relays 1290 -

and 1229 performs. the same furction as

above described; advancing sequence switch

1700 to position 4. "With sequence’switch
1700 in position 4;a circuit is closed from bat- "85
tery through the winding of relay 1602, up-
per right and lower left contacts of cam 1710
to grounded conductor 1319. - Relay 1602 in
operating, with neither relay 1504 nor relay
1505 -operated, closes a circuit from battery "0

* throtigh resistance 1603, inner:left front con.-

tact-of relay 1602, right back contacts.of re-
lays 1504 and 1505, right winding of relay
1506 to ground. With relay 1506 operated, -
the circuit for testing the office selector is 95
closed. This circuit extends from the office
selector over the fundamental circuitito con-
ductor 748, upper front contact of relay 723,
left back contact of relay 1804, through re-
sistance 1725, lower left and upper right con- 7m0
tacts of cam 1703, conductor 1731, right front
contact of relay 1506, conductor 1510, right
front contact of relay 1925; winding of relay
1814, back contact of relay 1220, inner left

‘contact of relay 1226, right winding of relay 5

1225, left contacts of -cam 1717, back contact

of relay 1921, through resistances 1927 and
1926, back contact of relay 1922, upper right
and lower left contacts of cam 1714, back
contact” of relay 1231 to conductor: 747 and™¥10
thence to the office selector. . If the circuit is
properly completed at that point, relay 1314
The
presence of resistance 1725 also prevents the
premature operation of the. control: relay~11s
of the office selector. Relay 1314 closes an '
obvious circuit for relay 1307 which locks

to ground over conductor- 1734 and the lower
right contact of cam 1709, Relay 1807
closes a _circuit from ground at its left front?120
contact, left contacts of cam 1706, through:
the winding of sequence switch magnet 1700
advancing the switch to position 5:  As soon

as the switch leaves position 4, the locking
circuit of relay 1307 is opened. The advance 125
from position 4 also opens the testing cir-

~cuit and as soon as position 5 is-reached, the

fundamental circuit is closed from conductor

748 to the lower right contact of cam 1792, v
lower: left contact of that cam, through the”130
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winding of relay 1300 to the back contact of

relay 1220 and thence as traced for the testing
‘cireuit -to. the fundamental ring conductor

‘ ~ in this register. . Since the riumber of the
called subscriber .was assumed .to. be 3678,

AT, : '

. The operations-in making ofiice selections
-are very much the same as those described for
‘making district selections. The counting re-.

lay circuit for making office brush selection

may be traced from ground over the: front:

contact of relay 1800 to conductor 1735, up-
per right -contact of cam 1720, upper. right

contact of cam 1719, back contact of reiay -
1821, left back contact of relay 1822, right
back contact of relay 1823 to conductor 1840,
lower left and upper right contacts of cam.
1718 to the winding of velay 1219 and battery.
“Therefore, a single revertive impulse from the.
“office selector satisfies the recorded condition
-in‘the sender and the first set of office brushes.

is selected. Relays 1220, 1229, 1228, 1227 aud
1996 operate as previously described to ad-

vance sequence switch 1700 to position 6 -
where office group selections are made. . In
‘this position tlie reoperation of relay 1228

awaits the release of relay 1927 which is
slow to release. -The fundamental circuit is
the same as that for ofiice brush selection but
the counting relay circuit extends over the

upper contacts of cam- 1720, Tight back con-
tact of relay 1911, outer left front contact of

relay 1912 to conductor 1842. Two reverted

- impulses therefor cause the operation of re-

35

lay 1215 to 1218. “With relay 1218 operated,
the circuit-now extends over the left con-
tacts of cam 1713, right front contact of relay

1914, conductor 1845 to the back contact of

L T40

relay 1202, winding of relay 1201 and bat-
tery. The following five revertive impulses
cause the operation of relays 1201 to 1210, in-
clusive, and the operation of relay 1210 ex-

_ tends the counting circuit to the winding of

.48

resulting in the opening cf

relay 1219 so that the eight revertive impulse
causes the operation of relays 1220 and 1229
the fundamental
cireuit and the advance of sequence switch
1700 to position 7 where a test is made of the

‘trunk outgoing to the incoming selector at

" the wanted office. Asin position 6, the funda-

50

mental circuit is not reclosed until relay 1227
has released. - -
~As soon as sequence switch 1700 leaves po-
sition 8, the locking circuit for the relays of

~ registers 1900 and 1810 is opened, and re-

1

. cuit, is closed from battery

Jays 1901,

1902 and 1812 release. When se-
quence switch 1700 reaches position T, a cir-
over the inner left

back contact of relay 1804, conductor 1850,

- through the winding of relay. 1501, conductor

;160

.65

1511, upper contacts of cam 1715, conductor
1732 and thence over the inner. left front

contact of. relay. 1001 to grounded conductor
1817. Therefore, relay 1501 cannot.operate

until the thousands digit has been recorded

as indicated by the operation of relay 1001.

‘Relay 1501 in operating connects the thou- -
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sands register 1000 to the district brush regis-

ter 1810 which now becomes the incoming: -

brush register. Relay 1830 is now included

relays 1004 and 1005 of register 1000 will be

70

operated and a circuit will be closed: from .

~ground over the middle right contact of re-

lay 1004, outer right front contact of relay
1501, winding of relay 1830 to battery.. A

second: circuit is closed from conductor 1782 -

which is grounded by the operation of relay
1001, inner right contact of relay 1005, middle
right contact of relay 1501, conductor 1041,
winding of relay 1811 to battery. ‘

trunk testing circuit extends ‘as traced. in
position 4, except that the amount of com-

pensating resistance is now controlled by re-.
Jays 1923 and 1924 and the circuit therefore
‘extends from the lower left contact of cam:

1714 to ‘the lower left contact of cam 1717

by way of the right front contact of relay

1924, resistance 1926 and the right back con-
tact of relay 1923 so as to include only re-
sistance 1926 instead of both resistances 1927
and 1926.. Relay 1602 and relay: 1506. are
again operated in positions 6 and 7 to com-
plete the testing circuit as previously traced.
As before, the completion of the circuit at

o

7. 1t closes a circuit from ground over its

outer left contact and the lower contacts -of
cam 1706, right back contact of ‘relay 1804
to the winding of sequence switch 1700 ad-
vancing thesequence switch from position 7
to position 8.  The advance of sequence
switch 1700 opens the locking circuit of relay
1307 which releases. It also opens the lock-
ing circuit ‘for the relays of registers 1820
and 1910.- T

In position 8 incoming brush selection takes

place in a manner similar to the other selec-

tions, the fundamental circuit extending ‘as
for office selection except that resistance 1926

-is incl.uded alone as in the test circuit. The
counting relay circuit. for this selection ex-’

‘Eends from ground over the.contact of relay
1300 to conductor 1735, inner left back con-
tact of relay 1236, lowercontacts of cam 1719,

‘left back contact-of relay 1813, left back

contact of relay 1812, right front contact of
relay 1811 to conductor 1841 and thence to the
winding of relay 1217 so that two revertive

pulses are received and the second brush set

of the incoming selector is chosen. ,
~The operation of relay 1229 closes a circuit
from ground over its front contact, right

“back contact-of relay 1235, lower left -and
- upper right contacts of cam 1718, winding of
sequence switch magnet 1700 to battery, ad- -

vancing the sequence switch to position 9. -
In position 9 a circuit is closed from bat-

75

80
In position 7 of sequence switch 1700 the -

85

90

95
the selector permits-the operation of relay
1814, in turn operating relay 1307 which locks -
as long as sequence switch 1700 is-in position

-100.
105

110

115

120

125 .

130
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tery over the back contact of relay 1804, con-
ductor 1850, winding of relay 1502, conductor
1512, upper contacts of .cam 1721, conductor
1742, inner left front contact of relay 1011,
to ground at the front contact of relay 1030.
Incoming group selection is under the joint
control of the thousands and hundreds regis-
ters, and therefore can be made only after
the hundreds digit has been recorded as indi-
cated by the operation of relay 1011. - With
relay 1502 operated, a circuit 1s closed from
ground :over the middle right front contact
of relay 1502, upper right contact of cam
1701 o the winding of sequence switch mag-
net 1700, advancing the sequence switch to
position 10 in preparation for making incom-
ing group selection. Relay 1502 also con-
neets the hundreds ‘register 1010 with office
brush register 1820 'which now becomes the
final brush register and with relay 1901 of
the district group register 1900 which now
becomes the incoming group register. Under
the assumption made, relays 1014 and 1017
are -operated. A ecircuit is closed from
ground at the right contact of relay 1014,

outer right front contact of relay 1502, con- -

ductor 1031, right winding of relay 1821, to
battery. Another circuit is closed from
ground over the inner right contact of relay
1017, inner right contact of relay 1502, con-
ductor 1081, right winding of relay 1901 to
battery. Since relay 1830 was operated, a

cireuit is closed from ground over the upper -

front: contact of relay 722, conductor 750,

outer left contact of relay 1501, right front -

contact of relay 1830, right back contact of
relay 1813 to the winding of relay 1902 and
battery. ‘
With sequence switch 1700 in position 10,
the fundamental circuit is established for in-

coming group selection and is the same as-

that for incoming ‘brush selection. The
counting relay circuit extends as for incom-
ing brush selection to the lower left contact

5 of cam 1719, and thence over the upper left
contact-of cam 1719, front contact of relay.

1601, front contact of relay 1902, conductor
1843, back contact of relay 1214.to the wind-
ing of relay 1218 and battery. Therefore,

four revertive impulses are required to satis-
1y the sender and the fourth group of final

selectors is selected.  The incoming selector
hunts for an idle. final selector in the usual
manner and extends the fundamental circuit
to it when found. The operation of relay
1229 advances sequence switch 1700 to. posi-
tion 11. “When sequence switch 1700 leaves
position 10 relay 1501 releases in turn-re-
leasing the velays of register 1810. In this
position the fundamental tip is connected to
the  fundamental ring to 'discharge any
charge which may have accumulated thereon
before starting final selection. The circuit
extends for this purpose from conductor 748
to the back contact of relay 1804, through

17

resistance 1725, left contacts of cam 1703,
resistance 1726, right back contact of relay
1231 to conductor 747.  Since relay 1502 is
operated, sequence switch. 1700 is immediate-
ly advanced to position 12 where the funda-
mental circuit is reclosed for final brush: se-
lection. ‘ ' L

70

The counting relay circuit for final brush -

selection extends from ground over the lower
left and upper right contacts of cam 1708,

-conductor 1730, front contact of relay 1300,
conductor 1320, upper contacts of cam, 1707,

conductor 1735, inner -left contact of relay

1236, lower left and upper right contacts of-

cam 1719, front contact of relay 1821, back
contact of relay 1822, conductor 1841 to the
winding .of relay 1217 so. that the second

-brush set of the final selector is taken. for use.

As before, the operation of relay 1229 ad-
vances sequence switch 1700 to.position 13.
The advance of the sequence switch releases

75

80

85

relay 1502 and the relays of registers 1820

and 1900.

In position 13 a circuit is closed from bat-

tery over the back contact of relay 1804,

90

conductor 1850, through the winding of re- -

lay 1503, conductor 1513, lower- contacts of -

cam 1715, conductor 1743, inner front contact
of relay 1021 to grourd at the front contact
of relay 1030. Relay 1503 connects the tens
register 1020 with the relays of register 1910
which now becomes the final tens register.
Since relays 1025 and 1027 were operated,

95

circuits are closed from ground over the right

contact -of relay 1025, inner left contact of
relay 1503, conductor 1052, winding of re-
lay 1912 to battery and from ground over the
inner right contact of relay 1027, outer right
contact of relay 1503, conductor 1054, wind-
ing of relay 1914 to battery. - Relay 1508 also
connects ground .to the winding of magnet
1700 advancing the sequence switch to posi-
tion 14 in which position final tens selection
is made. - The counting relay circuit for final
tens selection may be traced over the contact

100

105

110

of relay 1300 to.conductor 1735, inner left -

back :contact of relay 1236, lower left con-~

tact of cam 1719, upper left contact of cam

1720, back contacts of relay 1911, front con---

tact of relay 1912, conductor 1842, back con-
tact of relay 1216, winding of relay 1215 to
battery... Two revertive impulses operate re-

ed over the front contact of relay 1218, left
contacts .of cam 1718, front contact of relay
1914 to conductor 1845, back contact of re-

115

Jays 1215 to 1218, when the circuit is'extend- -

120

lay 1202, winding of relay 1201 to battery.
Five more impulses operate relays 1201 to

1210, when the circuit is extended to relay
1219. Therefore, eight revertive impulses
arve necessary to satisfy the setting of the
sender. The operation of relay 12929 ad-

“vances sequence switch 1700 to position 15,

releasing relay 1503 and the relays of regis-
ter 1910, . - S : L
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“In position 15 a circuit is closed from bat-.
tery over conductor 1850 through the wind-
ing of relay 1601, conductor 1604, lower con-
tacts of cam 1721, conductor 1744, inner right
front contact of relay 1101 to ground at-the
front contact of relay 1030.. Therefore, relay

- 1601 can only operate after the units digit has
- been’ completely recorded. Relay 1601 con-
nects the units register 1100 with the relays

10

15

20

of registers 1900, which now serves as the final
units register.- Since relays 1104, 1105 and
1107 are operated, circuits are closed from
ground over the right contact of relay 1104,
inner ‘left contact of relay 1601, conductor
1081, winding of relay 1901 to battery, from
ground over the right contact of relay 1105,
outer left contact of relay 1601, conductor
1082, winding of relay 1902 to battery, and
from ground over the outer right front con-
tact of relay 1107, middle right contact of
velay 1601, conductor 1084, right winding of

- relay 1904 to battery: Relay 1601 also closes

25

30

a circuit from ground at its outer right con-
tact over the upper right contact of cam
1701, through the winding of sequence switch
magnet 1700 advancing the sequence switch

" to position 16 in which position the funda-

mental circuit is reestablished for making
final units selection. ~With relays 1901 and
1902 operated, the counting relay circuit ex-

_ tenids over the left contacts of cam 1719, front

‘35

contact of relay.1901, front contact of relay
1902, conductor 1843, back contact of relay
1214, winding of relay 1213 to_ battery.
Three revertive impulses operate relays 1213 -
to 1218, ‘when the circuit is extended over the
lower contacts of cam 1713, front contact of

- relay 1904 to conductor-1845 and the winding

40
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50
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of relay 1201 Five more revertive impulses
result in the operation of relays 1201 to 1210
inclusive while the ninth revertive impulse
operates relays 1219, 1220 and 1229. In this
position of sequence switch 1700, the opera-
tion of relay 1229 causes the operation of
relay 1228 in turn operating relay 1227 and
releasing relay 1226 to release the counting
relays in the manner previously described.
With relay 1229 released, and relay 1228
operated, sequence switch 17001s advanced to
position 17 releasing relay 1601 and the relays
of register 1900. In position 17 the funda-
mental circuit is reestablished for receiving

_reversed battery from the incoming selector,

as soon as relay 1226 reoperates following the

‘reclosure of the back contact of relay 1227,

After the ‘wanted line has been found, the

“incoming selector is advanced to a position.

in which reversed battery is connected to the
fundamental circuit. Therefore, relays 1300
and 1225 are both operated. Relay 1225, in

© operating, closes-a circuit from ground at its

contact over the left contacts of cam 1711,

“through the left winding of relay 1225 to

<65

battery holding the relay operated. It also
closes a circuit over the upper left and lower -

1,806,757

right contacts of cam 1711, winding of relay
1985 to battery.” With relay 1235 operated,
the operation of relay 1300 closes a circuit

from ground over its front contact to.con- 70

ductor 1785 as previously traced, inner left

front contact of relay 1235, winding of relay

1219 to battery. Relay 1219 operates:and.
locks as before -described. A relay in the

incoming selector also operates over. the
fundamental circuit and advances the incom-

75

ing:selector to a position where the reversed "= - ..
battery is removed. Relay 1300, therefore, -
releases, but relay 1225 islocked holding relay

1235 operated. The release of relay 1300 'éo?-

removes the shunt from relays 1220 and 1229
and these relays now operate. Relay 1229

closes a circuit from ground over its front

contact, right front contact of relay 1235,
winding of relay 1281 to battery.- Relay 1231
operates, locking over its inner left contact to

grounded conductor 1238. Relay 1231 opens
the fundamental ring conductor at its right.

contact.  Relay 1229 also closes a circuit from
ground at its front contact over the.right

@y

-front contact of relay 1285, lower contacts-of

cam 1712, right contacts of cam 812 through
the winding of relay 1232 to battery. Relay
1232 in operating closesa circuit from battery
through the winding of relay 1228, right
front contact of relay 1282, upper right con-

85 -

20

95

tact of relay 1716 to ground. Relay 1228 .

locks over:cam 1705, operates relay 1227, re-

leases relay 1226, and relays 1219, 1220 and.

1229. When relay 1229 releases, it closes a
circuit over the back contact of relay 1229,
front contact of relay 1228, cam 1701, to mag-
net. 1700 advancing the: sequence switch to
position 18. Relays 1225 and 1235 release.
Relay 1231 remains locked and holds relay

left contact of cam 1716 to ground. ,
“The operation of relay 1232 opens the shunt

around the high resistance winding of relay

1806, including this resistance in the circuit

of relay 229 at the district selector.” “Relay 229

100 -

1232 operated. Relay 1228 also releases, re- 105
“closing the circuit of relay 1226-over the upper

110

cannot remain operated in series with this re- -

sistance and, therefore, releases, in turn re-
leasing relay-225.which advances sequence

switch 200 from position 10 to position: 11.

115

With sequence switch 200 in position - 11,
ground is connected to conductor 245 over the

Tower right contact of cam 214. " This ground -
is connected to conductor 245 before relay

9299 is disconnected therefrom-and, therefore,
reoperates that relay. If the calling sub-
scriber still has the receiver off the switch-

hook, relay 231 is held operated in the dial-

ing circuit previously traced and a second

ircuit is closed for relay 229 through resist-

120

ance 239, front contact of relay 231, upper -

left contact of cam 214 to ground in which

it is held operated through position-17 of -

the sequence switch under:the control of the

calling subscriber. Sequence switch 200 is

130
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advanced from position 11 to position 12-over
the upper right contact of cam 224, right con-
tacts of cam 215 and the lower confacts .of
cam ‘212, When sequénce: sivitch 200 leaves
pesition. 11, relay 229 is.disconnected from
conductor 245, S L

-+ In the sender, the disconnection of battery
from conductor 245 opens the circuit of relay
1806 which releases, in turn releasing, relay
1284, With relay 1934 released, -a circuit is
closed from ground over its outer right back
contact, left contact of relay.1238, winding
of relay 1305, to battery.. Relay 1805 locks
over its outer right front contact to conduc-
tor 745. It also connects ground in shunt of

battery through resistance 1304 so that relay

1233 also releases: - I o
© With relay 1234 released, the circuit for
making talking selection is completed as fol-
lows: battery through the upper winding of
relay 225, upper right contact of cam 210,

~ lowerright contact of cam 218, conductor 248

25

30

45

50
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through the link: circuit ‘to.conductor 748;

front contact of relay 728, lower contacts of
cam 1722, winding of relay 1800, back con-
tacts of relay 1220, front contact of relay
12926, right winding of relay 1925, resistance
1280, inner right back contact of relay 1234

to ground. Relay 1300 closes a counting re-

lay circuit from ground as previously traced
to the ipper right contact of cam 1720, lower
left contact of that cam, back contact of relay
1294,
tact of relay 1321, conductor 1841, lower
back contact of relay 1218, winding of relay
1217to battery. Relay 225 in operating cioses

-a circuit from battery through the winding of

sequence switch magnet 200, upper right con-
tact of cam 224, lower front contact of relay
225, upper left contact of cam 209 to ground.
As sequence switch 200 advances out of posi-

tion 21 through positions 1984 and 1834,
gn p LEY3 3

ground. is connected over the left contacts of
cam 221 °and the lower left contact of.cam
210, lower right contact of cam 213, to con-
ductor 248 in shunt of the winding of relay
1300. - Relay 1300 releases twice, permitting
relays 1217, 1218, 1219, 1220 arid 1229 to oper-
ate. . Relay 1220 opens the holding circuit
for relay 225 which now releases holding se-
quence switch 200 in.position 14 in which a
charge is made. - :

When sequence switch 200 advances to po-
the dialing circuit is opened and
In position 1114 the calling subscriber’s talk-

sition 1114

ing circuit is completed from ground: over
the upper left winding of repeating coil 284,
upber contacts of cam 201, inner back con-
tact of relay 125, brush 111 of the line finder
110 through the subscriber’s substation back
to brush 112, middle back contact of relay
125, winding of relay 231, lower contacts of
cam 202, lower jeft winding of repeating coil
232 to battery. The cuttings of cam 202 over-
lap sufliciently to prevent the release of relay

front contact of relay 1310, front con-

231.. The opening of the dialing circuit re-
leases relay 724 which in turn releases relays
716,713,714 and 715. S B
The operation of relay 1229 closes a circuit
from ground over the front contact of relay
1229, baclk contact of relay 1935, left contacts

of cam 1718, winding of relay 1237 to bat- -

tery. ‘It also connects ground over the left
back contact of relay 1284 .and the left-con-
tacts of.cam 1723 to the winding of relay 1237

to'insure its operation. The release of relay -

225 also connects ground over the upper left

relay 225, right contacts of cam 219, conduc-
tor: 247 through the link to conductor 747.
The operation of relay 1287 opens.the circuit
of relay 1801, connects battery through the
resistance 1802 over the outer left front con-

tact of relay 1237 and the inner right front -
‘85

contact of relay 1305 to conductor 745.

- The connection of battery to conductor 745
reverses the direction of current flow through
the upper winding of relay 424 so that.the
relay now operates, closing a circuit from
ground over its lower front contact, lower
contacts-of cam 624, upper winding of relay

19

70

75

‘contact of cam 209, lower back contact of -

:80

90

422 to battery. Relay 422 locks in u circuit -

from battery through its upper winding and
upper front contact to ground over the lower
contacts.of cam 625. Relay 422 closes a cir-
cuit from ground at the lower back contact

of relay. 420, inner lower front contact of-

relay 422, right contacts of cam 623 to the
winding of sequence switch- magnet 600 and
battery, advancing ‘sequence: switch 600 to
position 6. -In this position; conductors 743,

744, 746, T47 ‘and 748 are all disconnected”

from: the corrésponding conductors of the
district selector, the connection of conductor
745 being maintained until the sequence
switch moves out of position 514, at- which
time relay 424 releases. ' R
In position 6, the locking circuit of relay
422 is ‘held .closed, if the sender selector is
within predetermined distance.of the top.of
its bank. -This-is'determined by the use of
commutator segments 463 and 464. Segment
464 extends over the'top ten terminals and

‘segment 463 over-the next ten términals, so

that, according as segment 468:alone or both

463 -and 464 are used, the locking. circuit of

relay 422 over:the right contacts of cam 615

is'held closed; if the sender selector is engag-

ing ohe of the top ten or one-of the top twen-
ty terminals. ‘With relay 422 held operated in
position 6, a circuit is closed from battery
through resistance 421, winding of relay 420,
upper left and lower right contacts of cam
619, outer lower front contact of relay 422,
lower left:and upper right contacts of cam
618 to-ground. = Relay 420 closes a circuit
from battery through the winding of down-
drive magnet 466, lower left-and upper right
contacts of cam- 611, lowermost: front con-
tact of relay 420 to ground. The sender se-
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~ low the eightieth, relay 422 releases when se

15

Tector is thereby driven to its lowermost posi--

tion, where a circuit is-closed from ground
over strip 460, brushes 459 and 458, commu-
tator segment 461, lower contacts of cam 616,
to resistance 421 in shunt of the winding ot
relay 420, releasing that relay and opening
the circuit of the down-drive magnet 466;
leaving the sender selector in.its lowermost

position ready to hunt for another sender.

As soon as brush 458 leaves segments 464
and 463, relay 422 releases. If the sender
selector is engaging any set of terminals be-

quence switch 600 leaves position 5% and. the

sender selector remains in engagement. with:
- shunting.and releasing relay 420 which. re-

the set of terminals last used.
When relay 422 falls back, séquence switch

- 600 is energized over the upper left contact of
" cam- 613, lower back contact of relay 422,

20

‘25

lower left-and upper right contacts of cam 618

to ground, advancing sequence switch 600 to

position 7. In this position, the link is réady

to associate itself with another idle district.

When a district is ready for association with

“a link circuit, its sequence switch is advanced

to position 1 and a circuit is closed similar
to that traceable from ground over the low-

 er right contact of cam 212, lower right con-

30

-35

. 40

tact of cam 214, lower left and upper right
contacts of cam 211, contact of jack 230, con-
ductor 249, contact of jack 622, contact of

jack 614, lower contacts of cam 618, upper

back contact of relay 424, lower left and up-
per right contacts of cam 619 te the winding

of relay 423 and battery.  Relay 423 closes

a circuit from battery through the middle
winding of relay: 424, left contacts of cam
624, lower winding of relay 424, to ground
at-the front contact of relay 423. At the
same time, a circuit is closed from ground at

the inner upper front contact of relay 4923,

through the lower winding of relay 424, lower

left and upper right contacts of cam 624, up-

- per winding of relay 424, back contact of re-

45

- ing" link condition. 1
district selector sequence switch, battery-

- 50

" nected to the terminal to which brush 404

- 55

60

65

lay 420, upper left and lower right contacts

of cam 626, contact of jack 614 to brush

404 to test for a district selector in the await-
In position- 1 of the

through a predetermined resistance is con-
has aceess over.a circuit similar to that trace-

able from ~battery through resistance 241,
lower left and upper right contacts of cam

216, contact of jack 230 and conductor 246.

When district finder reaches a set of termi-
nals marked in this manner, relay 424 op-
erates. , : _—

Tf the district finder 400 reaches the top
of its bank without finding a district ready
for association with the link, a circuit is
closed from ground over commutator strip
410, brushes 409 and 408, commutator seg-
ment 415, lower left and upper right con-
tacts of cam 610, winding of relay 420, re-

1,896,757

sistance 421 to battery. Relay 420 locks over
its inner lower contact and the upper left
and lower right contacts of cam 625. It also

opens the circuit of up-drive magnet 413 and -

closes a circuit from ground over its-lower-

most front contact, upper contacts of cam
611, winding of down-drive magnet 414 to

battery. The district finder is restored to. .

normal in this circuit. Relay 420 also opens
the testing circuit leading to brush 404 to

s
prevent the false operation of relay 424.-

When the finder has reached normal, ground

is: connected -over segments 410 and 411 and
brushes 408 and 409, upper right and lower

left contacts of cam 616 to resistance 421,

stores the testing circuit as well as the cir-

cuit of up-drive magnet 413 and the hunt-.

ing continues. E S
 When a district is found standing in posi-
tion 1, relay 424 operates opening the circuit
of relay 423 which now releases closing a cir-
cuit from battery, through sequence switch

contact of jack 607, lower back contact of
relay 4923, upper front contact of relay 424,
lower contacts of cam 618, contact of jack

80

‘85

‘magnet 600, lower left contact of cam 613,:
90

614, contact of jack 622 to ground over con- -
ductor 249. Sequence switch 600 is-advanced

“to position 8 in this circuit. In this posi- -9

tion relay 424 remains locked under the con-
trol of battery from the district selector. In

position 8 a “eircuit is closed from ground

over the upper right and lower left contacts

of cam-618, upper front contact of relay 424,
left contacts of cam 608, brush 401, to the tip

100

conductor of the district selector engaged by :

finder 400 whence the circuit is similar to
that traceable over conductor 243, upper left

contact of cam 213, upper right contact of

cam 210, upper winding of relay 225 to bat-
tery. ~This relay locks over its inner upper
front contact and the-left contacts-of cam
921 and advances sequence switch 200 to posi-
tion 2. As the sequence switch leaves posi-

105~

-110. .

tion 1, relay 225 releases and the sequence -

switch comes to.rest in position 2. The ad-

vance from position 1 disconnects battery -
from conductor 246 thus permitting relay

494 to release and close a circuit from battery .
through sequence switch magnet 600, upper .

115

right contact of cam 613, back contact of
relay 424, lower left and upper right contacts -

of cam 618 to ground, advancing the sequence

switch to position 9. The link remains in’

this position until the link next to it in the
chain has been taken for-use and advanced
to position 2. Assuming that the link rep-
resented by cams 631 to 636 inclusive is the
next link, when this link reaches position 2,
a circuit is closed from ground over the left
contacts of cam 685, right contacts of cam
636, contact of jack 607, left contacts of cam
606, right contacts of cam 605, to the winding

of sequence switch magnet 600 advancing the-

-120
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sequence switch to position 10 which is the
equivalent of position 1 and making this link
ready for use in connection with the next in-
coming call in this group of lines.
Returning now to the sender, the discon-
nection by the link of the conductors extend-
ing to the district selector results in the 1e-

- lease of relay 1305. With relay 1305 released,

10

as well as the relay 714 as above described,
a circuit is closed from battery through the.
winding of sequence switch magnet 1700,

lower right contact of cam 1701, Iower con-

- tact of relay 714, back contact of relay 1233,

15

20

25

30

back contact of relay 1305 to ground. --Se-
quence switch 1700 advances-in this circuit to
position 1 thereby disconnecting battery at

cam 1724 from the various conductors asso-

ciated therewith and ground at cam 1716
from conductor 1238, which in turn releases
relay 1803. With sequence switch 1700 in

position 1, a circuit is closed for returning
sequerice switch 2000 to position 1, if it should -
be off normal. - The disconnection of ground -

from conductor 1238 releases relay 826 which
controls the time measure switch thereby clos-

ing a circuit from ground at its back contact,”
lower left contact of cam 808, upper right-
contact of cam 801, left winding of relay 827:

to-battery. - Relay 827 closes a circuit for ad-
vancing sequerice switch: 800 which. is main-

tained until sequence switch 800 reaches posi-

- tion 1 at which time relay 827 also releases

40

" nects ringing: current’to: the called subscrib--

45

50
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and brings the time measure switch to Test.

In the district selector when the,sequ_er}(:e :
switch comes to rest in the talking position’

selected, i. e. position 14, the outgoing end
of the talliing circuit is established from tip

brush 151, left contacts of cam 204, vpper -

right winding of repeating coil 232, left con-
tacts of cam 203, winding of relay 238, lower

right winding of repeating coil 232, left con-:

tacts of cam 205 to ring brush 152, -
In the meantime the incoming selector con-

er’s line and when that subscriber responds;,

the current flow through relay 233 is reversed:

so that relay 233 operates, closing a circuit

from ground over the lower right-contact of
cam. 209, front contact of relay 233, lower"

left and upper right contacts of cam 920, left
contact of interrupter 235, the winding  of
relay 226 to battéry. Relay 226 locks over
its inner upper front contact, right contact

of cam 222, lower-left contact of cam 220 to_

ground under the controlof relay 283. "When

interrupter 235 closes its right contact, a cir--

cuit is closed over the outer lower front con-
tact of relay 226, upper right and lower left
contacts of cam 218 to the winding of relay

237 and battery.” Relay 237 locks fo.ground: -0 _ ) :
the tper 4 5 - cam 209 to.ground. : When the line finder .

_ over the upper left contact of cam 209.

65

At the end of the conversation, when the

called subscriber restores his receiver to the-

switchhook, the direction of current flow

through relay 233 is restored and that relay

‘battery.
front contact, upper right and lower left con- -

releases in turn releasing relay 226.  'When
the calling ‘subscriber restores his receiver,
-relay 231 releases in turn releasing relay 229 -
With relay 229 released, a circilit is closed:

from ground' over interrupter 286, back con-
tact of relay 229, lower left contact of cam

70

208, lower right contdct of cam’ 211, upper-

winding of relay 125 to battery. Relay 125

locks through its lower winding -and inner
front contact to ground over the upper left
and lower right contacts of cam 219, Ttalso

75

disconnects the tip and ring conductors from "
the tip and ring brushes, and disconnects -

ground through resistance 126" from brash
113. Ground from thé upper middle contact
of relay 237 is still connected through re-

sistance 126 to that terminal. Relay 195 also

connects ground over’ its lowermost front

contact, lower right contact of cam 216, upper

left contact of cam 223, throtigh the winding -
of sequence switch magnet 900 to battery,

80:

advancing the sequence switch to position 170 =

As the sequenice switeh' ;
tions 15 to.17, the locking circuit of rélay 237

is held  closed and battery _is' -connected

through resistance 238, ‘outer lower. contact"
of relay 237, lower contacts of cam 206, brush

passes through posi-

90:

114, back contact -of relay 101; winding of

message register 103 to ground, registering: b

a single call. - In position 17 a circuit is closed

from ground over the interrupter 286, back

contact of relay. 229, lower left contact of

cam 208, lower'right contact of ‘cam 9211,
upper- left contact of cam 2186, upper right ..

contact of ‘cam 223, wiriding of relay 226 to
~Relay 226 locks over its inner upper

tacts of cam 222 to.off-normal commutator

~strip 141 and ground over brush 118. With

relay 226 operated, magnet 200 is energized

right contact of cam 218/

100

+ 105
over the lower right contact of cam 207, upper
lower front ‘con-"

tact of relay 226, upper right contact of cam =

209 to ground. . Sequence switch 200 is there--
-by . advanced to position 18.  As Sequernce

switch 200 leaves position 171 the locking

circuit of relay 287 is opened. With relay .
287 released, “ground is discéonnected from~

brush 112-and cut-off rélay 102 releases Te-

mal.” In this position down-drive magnet

155 of the district selector is energized in a
circuit from battery through the winding of .
-magnet 155, left: contacts of cam™ 210, left

contacts of cam 221 to ground. At the same

time a circuit is closed from battery through -

the winding of down-drive magnet 116 of the
lire finder, upper contacts of cam 218, front
contact -of relay 226, upper right contact of

110

o Rk oy vy e . R 1115
storing the ‘subscriber’s Tine circuit to mnor- -

1120

125

reaches normal, the locking circuit of relay

226 over commutator strip 141 is opened and.”
that relay releases. When the district se--
lector reaches normal, & circuit is closed from -

130
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battery through- ~the»k‘wirn’_ding' of -_‘:sequence
switeh magnet 200, upper. left contact of cam

994 normal commutator segment 160, brush

157, lower contacts of cam 212 to ground ad-

“vancing sequence switch. 200 to position 1,
" where it awaits selection by,another'link in

the manner above described. .

0dll to 'two-dz’gz’t office reached through full
mechanical tandem. office: -

Assume now that a call is originated by a

" subscriber whose line is equipped with a mes-

15

sage register and who-is entitled to extended
-gervice.

: 2 would not serve such a subscriber since it is

equipped for making only a single charge,

~ but the district selector which is disclosed
~ and described in detail in the application of

20

R. E. Collis, Serial No. 463,945, filed June 26,
1930, would be used. -Assume also that the
subscriber wishes to call a manual office lo-

- cated in a distant zone, for example, zone 5,

25

- digit is “C”

30

*  and reached through a full mechanical tan-
dem . office and that the called subscriber’s

* number is Chelsea 10459, Since the first code

digit 2, which is one of the digits identifying
a-two digit code, only the first two digits of

" the office name will be dialed, i. e, digits 2

“and 4. - :

: Thejinitiation,dif, the ball and the ,cohhec- :

* tion of the subscriber’s line with the sender
~ will-proceed as above described except that

357 and upper

' lays 1406 and 1407 lock in a circuit from bat-.

Can

" ground will be connected over the lower right

455, conductor 747, back contact of- relay

13083, conductor 1315, through the right wind-
_ing of relay 1407 to battery. - Ground will
~ " also be connected over the upper right and:
40" Jower left contacts of cam 612 to brush 456,
- conductor. 748, back contact of relay: 723,

right winding of relay 1406 to battery. Re-

tery over cam. 1724, conductor 1729, left

" windings and left front contacts of relays
1407 and 1406 to grounded conductor 1238.

“The first digit 2 will be recorded on register

900 and, since relay 905 is operated, relay

1402 will-be operated and. relay: 1401 over

50" cross-connecting rack 1400, back contact of

B0 register 920 operating relay 926. The remain-
ing digits will be recorded: on régisters 1000,
1010, 1020, 1100, 1110, in the usual manser, ve-

65.

relay 1408, front contact of relay 1402, back.

contact of relay 904 to grounded conductor
1317. 'With relay 1401 operated, the opera-

- tion of relay 901 closes a circuit from battery
55

* through the winding of relay 922, back con-
tact of relay 921, front contact of .relay 1401

to grounded conductor 1239 which is ground- -

ed over the inner front ¢ontact of relay 901.

The second digit is, therefore, recorded on .

lays 1004, 1013, 1026, 1107, 1116 and 1117 be:.

_ing operated.

‘The district selector of Figs. 1 and .

which is the equivalent of the.

left contacts of eam 617 to brush

As previously described, the- opei@ﬁqn' bf v

1,896,757

: relay 921 causes the- operation. of relay 721

and the connection of battery to conductor 930

to initiate the association of the decoder with-

the sender.  With relay 905 operated, ground
is connected - directly to conductor 935 and
with relay 926 operated, ground is. connect-

ed “directly to conductor 956.  Since none

of the relays of register 910 are operated,

" none of the conductors 944 to 947 are ground--

ed. Since relays 1406 and 1407 are operat-

“ed, conductors 966 and 967 are also ground-

ed. - Therefore, after the conduectors have

been tested in the manner previously de-.

75

scribed relays 2502, 2523; 2531 and 2532 re- "~

main operated. - Relay 2502 causes the opera-
tion of relay 2902 and relay 2528 grounds the
outermost contacts of relays 8010 to 3019.
Noune of the relays of register 2510 is.operat-

ed.  Since zero is not used for office codes, 1t
is assumed that zero is dialed falsely for the.

letter O and. the circuits are arranged’ to

operate relays 3006 and 3016, whether register

80"

85

2510 is set for 6 or zero, ‘Therefore, relays -

3006 and 3016 are operated and the ground
supplied by relay 2523 is extended over the
outermost contact of relay 3016 to a contact
of relay 2902 which is. cross-connected over
conductor 2930 to routing relay 3202, the other

80

terminal of which is connected to the next to.. -

innermost armatures of the service group re-

lays 3301 to 3304. . Sincerelays 2531 and 2532

were operated, a circuit is closed from ground
atthelowercontactofrelay 3107 overthejfront

“contact of relay 2531, front contact of relay

9532, back contact of relay 2533, winding of

“relay 8304, through the winding of relay 3305
‘to battery. - With relay 3304 operated, the cir-

95

100

cuit of relay.3202 extends over the next to the . -

innérmost contact of relay 3304 through the
winding of relay 3405, winding of relay 2867
to battery. Relay 8405 closes a: circuit from:

ground over- its contact through the lower:

winding of relay 8412, winding of relay 8415,
“winding of relay 8417 to battery. Relay 3412
“closes a circuit- from ground through the

winding of relay 3413, upper front contact
of relay 3412, conductor 2692, through’ the
decoder. connector to conductor 1092, Tight
winding of relay 1505 to battery. It also
closes a circuit from ground over its lower

front contact to conductor 2870 to hold relay.
8105 operated. Relay 3415 closes a circuit

105 .

110 -

115

from ground through the winding of relay '

8414, front contact of relay 3415, conductor
19176, through the decoder connector to con-

ductor 976, left winding of ‘relay 1321 to

Dbattery. Relay 8202 in operating closes cir--

cuits for operating the following transmitting
register relays in the manner previously de-

seribed ;. relays 2803, 2810, 2859, 2862, 2753, -
9756, 2707, 2717, 2656, 2662, 2606 and 2609. -

“Relay 2859 in operating connects ground

120

through. the winding of ‘relay 2864 to con- |

~ductor 2174 and ground through the wind-
ing of relay 2865 to conductor 2171. Relay -
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9803 in operating connects ground throﬁgh

10

15

20

30

the winding of relay 2811 to conductor 2672.
Relay 2758 in operating closes a circuit from
ground through the winding of relay 2759
to conductor 2642 while relay 2756 which op-
erated -in series with relay 2759 connects
ground through the winding of relay 2757 to
conductor 2625.
connects ground through the winding of re-
lay 2712 to conductor 2684 and through the
winding of relay 2713 to conductor 2681,

while relay 2717 which was energized in series-

with relay 2707, connects ground through the
winding of relay 2719 to conductor - 2685.
Relay 2656 in operating connécts ground
through the winding of relay 2664 to con-
ductor 2698. Relay 2606 in operating, con-
nects. ground through the winding of relay
2612 to conductor 2644. The chain circulb

) 1s closed over the contacts of the relays op-

erated from the routing relay and the relays

in series with the transmitting conductors in-
a manner similar to that. described in the

previous operation of the decoder.. If the

circuit is completed, relay 8102 operates,-

causing“the operation of

relays 722 and 723
as previously described. . ' s

. -In the sender, the grounding of the above
enumerated conductors results in the opera-:
tion of relays 1921-and 1924 in compensating

- Tesistance register; relay 1802 in. the class

35

40

45

register, relay 1812 in the district brush regis-.

ter, relays 1901 and 1904 in the district group

_register, and no relays in the officé brush reg-

ister or the office group register. At the same

time, talking selection relay 1310, relay 1120-

and skip office relay 1128 are operated, as well
as relay 1322 which indicates that a full me-
chanical tandem office is to be included in the
circuit. Tt will be-remembered that relays
1505 and 1821 are operated from the zone re-
lays. TIn addition, relay 1802 closes a circiiif
from battery through the winding of relay

1804, middle left front contact of relay 1802

to grounded conductor 750. Relay 1804 dis-

- connects battery from the windings of relays

50

55

60

1501, 1502 and 1503 and 1601 to prevent their

operation on this class of call and to perform
other functions, as described hereinafter.-

As above described, the operation of relay
722 permits the release of the decoder con-
nector and the decoder and establishes the
fundamental circuit for making district selec-

~tions. These selections take place in the man-

ner above described except that the seventh
group of outgoing trunks is selected under

the control of relays 1901 and 1904,
- It will be remembered that in making dis-.-
“trict selections, only the tip side of the fundas

mental circuit is employed. 'During this time

* a signal is transmitted over the fundamental

65

ring to the district selector of the zone in

which the called line lies. - Since relay 1505

is ‘operated from the zone relays of the'de-.

coder, a circuit is closed from battery over the

Relay 2707 in operating-

right contacts of cani 1724 throtigil low: re-

sistance 1727, conductor 1786, front contact of

relay 1505, back contact of relay 1504, inner

left back contact of relay 1602, right- front
contact of relay 1226, left contacts of cam’

23

1714, back contact of relay 1281 to the funda-

mental fing conductor 747 and thencé to the
district selector where both the sensitive and

the marginal relays are operated “which in-

combination with the advance of the district

75

selector sequence switch to position 14, as de-

scribed hereinafter; is an indication that the

subscriber is to be charged for a call to zone -

5.  For a detailed description of this opera-
tion, refevenceis made tothe
Collig application. -

aboveidentified

80

Since relay 11238 was operated to indicate = .

that no office'selector was included in the con-

nection, when relay 1228 operates in position”
3 of sequence switch 1700 following district

group selection, it is locked over the lower

contacts of cam 1705, conductor 1783, outer -
' relay 1123, conductor 1124,
lower contacts of cam 1708, to ground through
positions 3 to'6. Relay 1228 asusual opsrates

right contact of

relay 1227, opening the circuit of relay 1226,

85

90

which releases in turn releasing relays-1219,

1220 and-1229. « With-relay 1229 released and -

relay 1928 operated,: sequence switch ‘1700 is - »

advanced. out of position 8 and is-advanced
from’ position 4 over the lower left contact

of cam 1701, conducter 1125, inner right con='
b Y =

tact of relay 1128, conductor 1124, to ground.
Since relay 1228-is held operated, sequence

3}

switch 1700 is'advanced through positions 5
a

nd 6 to position 7 where relay 1998 releases.

left contact of relay 1123, conductor 1126 to
the armature of relay 19928, permitting relay

1296 to immediately reopbrate without waif-

ing forthe release of relay 1227, . -

When sequence switch 1700 left position 3,

95-

100 _

‘Relay 1128 supplies ground from the lower.
right contact of ‘cam 1709, conductor 1734,

105 -

the locking circuit of relay 1505 was opened

and that relay released, so that, in position 6
relays 1602 and 1506 -are operated as: before.

»Therefore,’whensequen'ce switch 1700 reaches

position 7, the trunk outgoing to the distant

office is tested ‘in the usual manner except.

that the fundamental circuit now extends
from ' conductor 748, over the front contact
of relay 723, left front contact of relay 1804,
right contacts of cam 1703, conductor 1751,

front contact of relay 1508, conductor 1510, -
back contact of relay 1925, winding of relay

1309, back contact of relay 1220, inner left
front contact of relay 1296, right winding of

10 -

115

relay 1225, lower left and upper right con: |

tacts of cam: 1717, back contact of relay 1928,

resistance 1926, front contact of relay 1924,

lower. contacts 0f cam 1714, back contact of -
A . . bl

relay 1231 to conductor 747 . Resistance 1725
is not included in this testing circuit, and re- . _
lay 1809 is nsed in place of relay 1814. . -

- If this circuit is properly closed, relay. 1309 -

180

120,
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operates, operating relay- 1308, which in turn
operates relay 1307, Relay 1307 closes & cir-
cuit from ground at-its left front contact,
lower contacts of cam 1706, right front con-
tact of relay 1804, front contact of relay 1802,
back contact of relay 1224, winding of relay
1923 to battery. Relay 1307 locks over con-

“ductor 1734 as long as sequence switch 1700

remains in position 7. In combination with
relay 1293 it also closes a holding circuit for
relay 1809 in parallel with the contact of re-

lay 1506 and the contacts of cam 1703 which
‘remains closed after sequence switch 1700.

“leaves position 7 and thereby also holds relay
15

1307 operated under the control of the dis-
tant office. ' Relay 1223 in operating closes a

~ circuit from ground at its outer right contact

over- the lower left contact of cam 1701 to

* " the winding of sequence switch magnet 1700
“og

and battery, advancing the sequence switch.to

position 15. Relay 1223 also closes a locking

circuit for itself over the back contact of re-

- lay 1224, middle left contact of relay 1223

25:

30°

to grounded conductor 1238, Since class re-
lay 1802 was operated, indicating that the

 call was to be completed through a tandem
“call indicator office, when relay 722 operated,

“a circuit was closed from battery through the

~winding of relay 1811, back contact of relay.

1801, lowermost front contact. of relay 722,
outer left front contact of relay 1802, lower

1eft contact of cam 1709 to ground. Relay

" 1811 prepares a locking circuit for itself over

i 35

40:

_itsinner right contact, lower right and upper
left contactsof cam 2022 of the call indicator.

impulser switch, lower left contact of cam

1716 to ground. ~With relay 1311 operated,
a cireuit is closed from battery through the:

of relays 1812 and 1313 in series
the outer right front contact of

windings.

]

to ground at

_relay 1311 Relay %1313 locks over its inner

45

50

b5

left contact, left contacts of cam 2022 to

_ground ‘over the lower: left contact of cam

T8, o : 3
“With relay 1811 operated, a circuit is closed
for. advancing ‘sequence switch 2000 to the

position for starting the transmission of the -

office code digits. ~This circuit may be traced
from battery through the winding of magnet
2000, upper left contact of cam 2023, middle
right contact of relay 1311, lower left con-
tacts of cams 2002 and 2003 to ground. Se-
quence switch- 2000 is advanced to position 5
in this circuit, completing the locking circuit
of relay 1811, . - ’ o

When. a district selector at- the tandem-

" office has been associated with a tandem send-

. o0

er-and that sender is ready to receive the des-
ignation, a loop circuit 18 substituted for the

“battery and ground previously connected to

“the fundamental circuit. -Relay 1309, there-
~_fore, releases in turn releasing relay 1307.

- 65"

The release-of relay 1307 places the fundamen.--

tal circuit under the control of the impulser
sequence switch 2000.  The release of relay

1,898,757-

1307r_also7doses a circuit from’ ground at the .

left back contact of relay 1307, outer: left "

front contact of relay 1223, through the wind-
‘ing of relay 1222 and battery. - Relay 1222

closes a circuit from ground at.its leit con-

tact, upper contact of cam 2024, winding of

76

sequence switch 2000 to battery advancing se- -

quence switch 2000 in its first revolution.

It is well known in the art that the c}alll;

indicator code .consists of light positive’

pulses and light or heavy negative pulses un-

der control of the registered designation. -

The light positive pulses are generated by
connecting ground to the ring conductor and

“ battery through a high resistance to the tip
conductor while the light negative pulses are

generated by conneeting- ground to the tip
conductor and battery to a high resistance to

the ring- conductor, the heavy negative im--
pulses being generated by connecting battery

through a low resistance in parailel-with the

battery to a high resistance to the ring con-"

ductor. :

80 -

-85

The fundamental circuit for the first im--

pulse of the first office code -digit. extends-

90

from conductor 747, back contact of relay
1281, lower contacts of cam 1714, front con-

‘tact of relay 1924, through resistance 1926,

back contact of relay 1923, inner right front

contact of relay 1223, outer right back con:
“tact of relay 1307, left contacts of cam 2014,

95

upper left and lower right contacts of cam -

2019 to greund, and from: conductor 748,

front contact of relay 723, inner left contact of .-
relay 1228, inner right back-contact of relay
1307, left front contact of relay 1312, inner
left front-contact of relay 1811 to the lower:
left contact-of cam 2005.  -With sequence.

switeh 2000 in position 5, this circuit extends

~over the upper left contact of cam 2005, to the:

outer left armature of ‘relay 906 of the first

100

105 ¢ -

office code register 900, over the back contact
of that relay, back contact of relay 904, which -

~ is'also not operated; upper left contact of cam .
2002, lower contacts of cam 2003 to ground.-
‘While this circuit is not actually: closed in- "

position-5, it overlaps the position slightly to:

insure the discharge of the cabls -and pre-= =

vents the false registration of a pulse when

‘none is to be transmitted. " When sequence -
switch 2000 reaches position 6, ground is dis-

110

connected from conductor 747 and connected

over the right contacts of cam 2019, left con-:
tacts of cam 2018 to the inner right-baclk con-

tact of relay 1807 and thence to conductor:

748, - In this position- battery. is connected .-

through resistances 1508 -and 1507, upper:

contacts of cam 2014 to the otuter right con-

tact of relay 1807 and conductor 747 A

“branch of this circuit extends over condue-

tor 2025, outer left front contaet of relay
1311, lower left and: upper right contacts of
am 2004, inner right front contact of relay

905 which is operated, to conductor 2032, up--
»p‘er;right and . lower left contacts of cam-

130
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2009, front contact of relay 1222, outer left
back contact of relay 1236, right contacts of
cam 2008, conductor 1736, low resistance
1727, right contacts of cam 1724 to battery.
Therefore, a heavy mnegative impulse 1s
transmitted in this position. In position 7
the same circuits are closed as in position 5,
while in position 8, the circuit for generating
thelight negativeimpulseisclosed,but the cir-
cuit used for the first heavy negative impulse
is opened at the upper right contact of cam
2009 and the circuit prepared over the right
contacts of cam 2001, middle right front con-
tact of relay 1311, right contacts of cam 2021
to the front contact of relay 907 is opened at
the contact of relay 907.. Therefore, the first
digit transmitted corresponding to the regis-
tered code letter C consists of a heavy nega-
tive impulse followed by a light negative im-
pulse. - ,

It will be remembered that no digit was re-
corded on the second register. Therefore,
none of the relays of register 910 are closed.

“The circuits for the two light negative im-

pulses are completed as above traced since

these are independent of the registers. At

" the beginning of positions 9 and 11, tip con-

30
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ductor 748 is extended over the upper right
contact of cam 2003, and the back contacts of
relays 916, 914, and 913 to ground over cam

2003. in the manner described for the first.

pulse. It may be noted that the circuit ex-

tends over the back. contact of relay 913 as'

well as the contacts of relays 914 and 916.
Since none of the office codes employs zero
for the second or third digit, it is assumed
that if zero is dialed for such a digit it has
been dialed in error for the letter O and the
zero relay in the second and. third office code
registers close the same circuits to the im-
pulsing switch as would be closed by relays
914 and 917, jointly, which would be operated
if the letter O had been dialed correctly, In
the present case, since no digit was recorded
on-the register 910, zero will be transmitted
correctly. In positions 10 and 12, the
branch for transmitting the heavy negative
impulses is opened at the contacts of relays
915,915 and 917. Therefore, only light neg-
ative impulses are transmitted. Co

In positions 18 to 16 the second office code
digit H, as recorded on register 920, is trans-
mitted, the register control being exercised
over cams 2004 and 2005. The code for this
digit consists of a light negative pulse, a posi-

tive pulse and a second light negative pulse. -
- The negative pulses are generated as previ-

ously described. In position 15 the funda-
mental tip is extended over the left front con-
tact of relay 1312, inner left’front contact of

relay 1311, lower contacts of cam 2005, front

contact of relay 926, conductor 2034, right
contacts of cam 2007, resistance 1831, left
back contact of relay 1237 to battery, thereby
generating the positive pulse. '

1,898,757

.
ter.
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Having transmitted the last of the office

code digits, it becomes necessary to determine

in what order the remaining digits are to be

transmitted. '~ Some offices have five digit

numbers lying between 10,000 and 10,499

some offices have party lines and party line .

designations, while other offices’ may have
both or neither. . In addition the number re-

-corded may or may not lie in this five digit

range and may or may not have a party let-

A five digit number will be transmitted
1in the order recorded, that is, ten thousands,
thousands, hundreds, tens, units which are

70

recorded on the thousands, hundreds, tens, -

units "and stations registers, respectively;
while for all other numbers, the stations digits
or a zero, if no stations digit was recorded,
will be transmitted before- the thousands
digit. o e e :

1t has been assumed that the- wanted: office
has five digit numbers and this fact is in-
dicated by the non-operation of relay 1121.

Relay 1122 is operated over the back contact’

of relay 1405, tight contact of relay 1013
which is operated because the hundreds digit
is zero, and the middle right front contact of
relay 1004 which  is operated becatuse the
thousands digit is: one. y
erated whenever either relay 1005 or 1007
is operated to prevent the operation of relay
1122 when relay 1004 is operatéd in record-
ing digits other than 1. o g
Relay 1404 is operated following the recep-

tion of thelast digit in a circuit over the right

front contact of relay 1111, normal contact
of relay 1027, left front contact of relay 1122,
left back contact of relay 1121 to grounded
conductor 750. - The circuits for transmitting
the called ‘subscriber’s number are carried

over contacts of relay 1404 so that, since relay

1404 is operated; the digits are transmitted in
theorder ten thousands, thousands, hundreds,
tens and units.” These digits are transmitted
iln substantially the same manner ‘as the code
digits. FURSE S S '

‘When sequence 'swi»tcﬁ‘QOOO leaves po‘si'tion' ‘

Relay 1405 is op-

80
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95
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195
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17, the locking circuit of relay 1811 is opened .

and: that relay releases:
switch 2000 reaches position 1, the circuit
closed by relay 1222 is'opened. However, the.
locking circuit of relay 1818 is closed in this
position and a cireuit is completed from bat-
tery through the winding of sequerice switch

magnet 2000, lower right contact of cam 20283,

right front contact of relay 1818 to ground at

the left contact of relay 1222, so that sequence -

switch 2000 continues to advance into its sec-
ond revolution. When sequence switch 2000
leaves position 10 of the second revolution,
the locking circuit of relays 1312 and 1313
is opened and these relays release. At the end

of the last pulse; ground to the tip conduc-

tor is extended in position 1614 of sequence
switch 2000 over the back contact of relay

1312, upper contact of cam 2022 and the lower

When - sequence

115

120

125

130
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left contact of cam 1716. In passing through
positon 17, an open pulse is transmitted. In
positions 1734 to 1814 the heavy positive

- pulse is transmitted. For this purpose, the

10

15

tip conductor is extended over the left back
contact of relay 1812, left contacts of cam
2008 to battery over conductor 1736; while
the ring conductor is extended over the right
back contact of relay 1312 and the left con-
tacts of cam 2003 to ground.
pulse is used for controlling a two-wire office
selector, if such a selector is included in the
connection. . _—

As sequence switch 2000 passes through
positions 1834 to 20, a circuit is closed from
ground. over the left contact of relay 1222,

“back contact of relay 1813, contacts of cam

2006, winding of relay 1231 to battery. Re-

20

30

lay 1231 locks over its inner left contact to
grounded conductor 1238.. The operation of
relay 1231 further opensthe fundamental cir-
cuit which is opened by sequence switch 2000
in passing through positions 19 and 20.
When sequence switch 2000 again reaches
position 1, no circuit is closed for operating
the magnet and the sequence switch comes to
rest. Relay 1231 closes a circuit from ground
over its left front contact, upper right con-
tact of cam 1702 to the winding of sequence
switch magnet 1700 and battery, advancing

~ the sequence switch to position 17. In this

35

position . a circuit is closed from battery
through-the winding of relay 1232, right con-
tacts of cam 812, lower contacts of cam 1712,
front. contact of relay 1231 to grounded con-

ductor 1238.. Relay 1232 closes a circuit from

battery, through the winding of the relay
1928, right front contact of relay 1232, upper

-, right contact of cam 1716 to ground. Relay

40

1228 in operating closes a circuit from ground
over the back contact of relay 1229, front
contact of relay 1228, upper left contact of

cam 1701, to the winding of sequence switch

- magnet 1700 and battery, advancing the se-

45

60
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quence switch to position-18. In this posi-
tion the circuit for talking selection is es-
tablished ‘as previously  described. = Relay
1800 closes a circuit from ground to conduc-

_ tor 1785 as previously traced, upper right and

lower left contacts of cam 1720, back contact
of relay 1224, front contact of relay 1310,
front contact of relay 1321, conductor 1841,
back contact of relay 1218, winding of relay

. 1217, to battery. As the district selector ad-

vances to position 12, the pulse in position
1934 operates relays 1217 and 1218 and the
pulse in position 1334 operates relays 1219,
1220 and 1229, bringing the district selector

. to rest in position 14. Theuse of this talking

position; in combination with the zone in-

dication given by relay 1505, prepares the dis-

trict selector for making the proper charge.

‘The, operations following talking selection

are the

, the. same as for the call previously de-
scribed. : ' T

This heavy:

1,808,757

Oalls t other offices

In the case of direct calls to manual offices -

equipped with relay call indicators, class re-
lays 1801 and 1802 are both operated, in turn
operating relay 1804. Therefore, relay 1311
cannot be operated. When relay 722 op-
erates, a circuit is closed from battery through
the winding of sequence switch magnet 2000,
lower left contact of cam 2023, outer left
front contact of relay 1801, lower front con-

tact of relay 722, outer left front contact of

relay 1802, lower left contact of cam 1709

0

to ground. Sequence switch 2000 is advanced: -

to position 17 in this circuit, i. e., to the posi-
tion for starting the transmission of “the
called lihe number: As soon as sequence

80

switch 2000 reaches position 11, ground from. -
cam 1709 is extended over the left-contacts

of cam 2021, to the winding of relays 1318 °
and 1312 and these relays operate and lock as

before.

There are two classes of calls for opera-.

85

tors over direct trumks; one class for a call

which was made for an unused or a restrict-
ed code which the decoder reroutes to an op-
erator; In this -class- the decoder  operates

90

and locks relay 1801, the only object of which -

is to operate relay 1804; the other class in--

cludes the zero operator, three digit opera-
tor or permianent signal operator. For this
class the decoder causes the operation of-re-
lay 1808 which also operates relay - 1804.

With relay 1804 operated the fundamerital
circuit for trunk test is the same as traced

in connection with the call indicator call. .

95

160:

On the first of the above classes of call, it
is to be expected that the subscriber will dial -

a number and it is necessary to delay the.
trunk test until he has done so to prevent
the dial pulses from falsely releasing the
supervisory ‘relay in the district - selector:

This function is performed by the time meas-.

ure switch 800 as will be described..

~ On the second class of call, no number will

be dialed and the operation of relay 1803
permits.the trunk test to take place immedi-
ately. The trunk test causes the operation of
relays 1309, 1308 and 1307 in the same man-
ner as in connection with other calls. How-

1102

ever, relay 1807 now closes a circuit from
ground at its left front contact, lower con-

tacts of cam 1706, right front contact. of re-

lay 1804, back contact of relay 1802, winding
of relay 1221 to battery. Relay 1221 locks to.

grounded conductor 1238 and extends ground

over its inner left contact, upper left: con--

tact of cam 1702 to the winding of sequence

switch magnet 1700 and battery, advancing -

the sequence switch to position 10. As-the

sequence switch passes through position 93,

a circuit is closed from battery through the
winding of relay 1231, left contacts of cam

- 1712, outer left front contact of relay 1221

120

130-



1,896,757:

to grounded conductor 1238 operating relay
1231 which 'also locks to conductor 12388.
Relay 1281 advances sequence switch. 1700
to position 17 where relay 1232 is operated
as previously described, in turn operating re-

. 1ay 1228 and advancing sequence switch 1700

10

15

20

25

30

35

‘40

to position 18. In this position talking se-
lection takes place.. “Since this call is for an
operator, neither relay 1310 nor 1821 will be
opserated -and the circuit controlled by relay
1300 ‘at this' time will ‘extend as previously.
traced to the lower left contact of cam 1720,

back contact of relay 1224, back contact of

relay 1310, back contact of relay 1216, to the

winding- of relay 1215 and- battery. Se-:

quence switch 200-in advancing from posi-
tion 12, closes ground in shunt:of the wind-

ing of relay 1300 in:positions 1234, 1834 and .

143%, whereupon the circuit of relays 1300
and 225 is opened and sequence switch 200.is
brought. to rest in position 15. In position
15, the incoming and outgoing ends of the
talking circuit extend - as previously de-
seribed to repeating coil 232 the outgoing

‘end including the winding of'polarized su-

pervicory relay 233. When the operator an-
swers, relay 233 operates; closing a. circuit
from ground over the lower right contact of
cam 209, front contact: of relay 283, left con-
tacts of cam 220, lower winding of relay 225
to -battery. - Relay 225 operates, closing: a
circuit from battery through the winding of
sequence switch magnet 200, upper right con-
tact of cam 224, lower front contact of relay
225, upper left contact of cam 209 to ground.
Sequence switch 200 is advaneced to position
16. in this circuit where:relay 225 releases:
In position 16, the: talkingscireuit extends

irom tip brush 111 of the line finder 110, in-
ner hack contact of relay 125, upper left and.
lower right contacts of cam 201 to the tip:
brush 151 of the district selector, and from-

the ring brush 112-6f the line finder 110, mid:

45

50

60
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dle back contact of relay 125, winding of re-

Iay-231, lower left and upper right contacts.

of cam 202, to the ring brush 152 of the dis-
triet selector 150. . Battery and ground are
stipplied frem the operator’s position so that

relay 231 is held operated, in turn-holding.

relay 229 operated. The reledse of the sender
takes place as for other calls. Since relay
283 is not operated in positions 13 or 14, re-
lay 237 cannot operate and no charge is

- made.

ffthecallis to an operator reached throﬁgh

a tandem office, only the three digits of the.

official code. will be registered and the de-
coder will cause the operation. of relays 1802
and 1803. The operation of relay 1802 brings
the call indicator impulser into action, while
relay 1803 prevents the delay for the dial-
ing of additional digits and relay 1804 which
is-operated from either relay 1802 or 1803
transforms the fundamental cireuit. o

o Thme measure switch
Sequence switch 800 ‘and the apparatus of
Fig. 8 serve to time the various stages of the
operation of the sender and to control the

properly. - It will be remembered that when
ground was connected to conductor 1288, re-
lay 826 operated over contacts of cam 812,

- locking to conductor 1238 independent of that

of ‘cam 812." Relay 826 closes a circuit from
grounded conductor 1288 6ver the middle ¢on-

tact of relay 826, lower right contact of cam”

restoration thereof if it fails to fl.mCtioan

808; upper right contact of cam 801, to the

left winding of relay 827 and battery. Re- 50
“lay 827 operates, connecting ground to the °

w:nding of sequence switch magnet 800, ad- -

 vancing the sequence switch from position 1;

In position 2, relay 827 releases and the se-

quence switch comes to rest. In position 2 the-
tining operation is started. - Grotind is con- °

nected over the lower right and upper left-

contacts of cam 808 through interrupter 821;.

left contacts of cam 815, back contact. of relay -

827 to the normal contact and ‘winding of’
relay 831, resistance 832 and battery. Relay".

832 locks to ground over the upper left and

Jlower right contacts of cam 803, independent

90

of interrupter 821 and closes a'circuit from -

battery through resistance 834; winding of
relay 838, front contact of relay 831, to this
same’ ground, but reldy 833 is shunted by
ground over the interrupter and the back con-
tact of relay 833, "When 'the interrupter
opens, relay 833 operates. At the next closure
of the interrupter, about 10 seconds later,’

100

ground is connected through the interrupter:

over the outer left contact of relay 833 to re-

sistance ‘832 in shunt of the ‘winding of re-" .

lay 831 which releases. Relay 833 is held
operated”over- the ‘niormal -contact of relay
851 to ground over the interrupter until the

105 - -

interrupter opens its contact, whereupon re-

lay 833 also releases.  This cycle of operations
may occur any desired number of times.

“1f a’call progresses normally, the operation
of relay 902 to-indicate that the first digit has
been dialed, closes™a circuit from ‘battery,
through the left winding of relay 827, upper:

right and lower left ‘contacts-of cam 801,

right front contact of relay 901 to grounded-
conductor 1238." Relay 827 advances sequence

switch 800 to position 4 and releases. . When -

the units digit has been recorded, a circuit
is closed from battery through the left wind-
ing of relay 827, right contacts of cam 802,
left front’ contact of relay 1101, inner left
front contact of relay 1021 to ground at the

110

115

120

left contact of rélay 1080. If the call hasbeen

for an operator reached by dialing either zero

i ‘ : . 20810125
or-a three digit code, relay 1808 will be oper-" -

ated from the decoder and the circuit above

traced will extend from the lower right con-
tact of cam 802, over the inner left contact

~of relay 1803 to .grounded conductor, 750.,

130 .



Switch 800 is:advanced:to: position 6 when

~ either of these circuits is closed.

"5 g stations digit- under the control of inter-

10.

ond closure of that interrupter.” At this.
- time a.circuit.is closed from battery through-
" the winding of relay 828, left contacts of
"~ cam 805, front.contact of relay 833, back con-
“tact of relay 831 to ground over the right

- contact.of cam 801, upper left contact of cam-
35.'808,;,inner. left: front contact of relay 1111,

Sequence switch 800 is advanced tliroxlgh
positions 6 and 7 to allow for the dialing of

rupter 820 which is a fast interrupter puls-
ing at.about half-second intervals. - In these

positions relays. 831 and’ 833 are under the:
control’ of interrupter 820.. Relays 831 and
833 are-operated by the first:cycle of inter-

rupter: 820 and relay 831 releases. at the sec-

contacts of -cam- 803. Relay - 828. locks

through the right winding of relay 827, con-

tact of relay 828 to ground at the right con-

“tacts of cam 803. Reiay 827 cannot operate,

being. shunted. by the operating “circuit- of
relay 828. When relay 833 releases at the

second: opening. of the interrupter. contact,

relay 827 operates and. advances sequence

“switch- 800: to position. 7. In passing from

position 6 to position 7, relays 831 and 833
release, In position 7-the same cycle of oper-

ations is.performed and sequence switch 800

is-adyanced.to-position 8. - N -
Tf the stations digit.is dialed during this
time, a-circuit is closed from: battery through

the left. winding of relay 827, upper: right

inner- right. front contact of relay: 1101 to

eround. at: the front. contact of relay 1030..

Relay: 827 immediately advances. sequence

‘switch 800 to position:8 without waiting for

o+ .the interrupter:
40

If both - relays 1120 ~and
1121 are operated indicating: that neither a

. “stations.letter nor a five digit number is to be

o
ot

expected, the circuit.of relay- 8927 extends over:
the outer left-front.contacts of these relays to-

: 455» grounded’ conductor. 750

“With relay 1120 operated and relays 1121
and- 1122 not operated, the indication is that.
" the five digit-numbers are used. in the zalled:
office, but the failure to operate rela 1122-
indicates: that the:thousands and hundreds:

- digits-were not one and:zero, respectively;so.
_that a five digit number will not be recelved.

“relay 721, upper contacts of cam 801 to the
left winding. of relay 827 advancing sequence:

In this case the circuit-extends over-the front
contact of relay 1120, back contacts of relays
1122 and. 1121, to. grounded conductor 750.

Tf relay 1122 is operated indicating that the
“thousands- and hundreds digits dialed were.
one and zero, respectively, relay. 1027 is op-

erated indicating that the ‘tens - digit “was

 greater than five, but- rélay 1121 is not oper-

60,

ated indicating that stations letters are not
- used and, therefore, the number will be'a four-
digit number since. the numbers  above ten-

thousand: five hundred are not used, the cir-

cuit-for relay 827 extends from theupper left:
-85 contact-of ‘cam 808-over-the outer right front-

1,806;757

contact: of relay 1027 ,-left: front contact of
relay 1122;. left back ‘contact. of relay 1121

to grounded conductor 750. -
When sequence switch 800 reaches position

8,.it-is immediately advanced to position 11, ?
since relay 827 is -operated locally over the

left contact of cam 804 and the lower right

contact of cam 808. In-position 11, 20 to 30
seconds is measured off for the release of the
sender..” When the-sender releases; relay. 826

also releases closing a circuit for relay 827

75

over ‘the upper right contact of cam 801,. .

lower:left: contact -of cam 808 to ground at

the back. contact of relay 826. Relay 827 -

now advances sequence switch 800 :into-posi-
tion 1 releasing relay 827. S

- With sequence switch: 800 inpositioﬁ“Q and
awaiting receipt of the first digit, relay 825-

is-operated when relay 831 is released by. the
second closure of interrupter 821 and. relay
828 is-operated when relay 831 operates at the
third closure: of: interrupter 821; - locking
through the winding of relay 827, which-op-

80

85:

erates when relay 833: also operates at the -

opening of the interrupter. - Relay 827 ad-
vances: sequence” switch 800° to ~position 3

where the timing relays: release, in turn re-:
a. circuit -
ig closed from battery; through the upper:
“winding of relay 725, upper contacts of cam
818 to-ground at the back. contact of relay:

leasing relay 825. In-position 3

827. “Relay 725 locks over its second lower

contact to grounded conductor 1317, operates:
relay 721 over.its inmer lower contact and”
‘connects ground over-its upper-front-contact.

to conductor-949. Relay 721 in operating
initiates the operation of the decoder con-
nector. and decoder as previously described.

90.

95,

‘100

The grounding of conductor 949 causes the- —

operation of relay 2541 directly, which in
turn, as soon as the checking operation' is
completed connects ground from the contact

‘105

of relay 3107 to the winding of relay 3204,

“winding of relay 3400, winding of relay 2867

to battery. - Relay 8204 determines the set-

ting for the selection-control registers of the:
sender which will connect the subscriber with -
a permanent signal trunk and an operator’s-

position.- .
Relay 725 also »
lower front contact, lower. front contact of

switch 800 to position 14. In position 14 a
ten second interval is measured:-for the release

connects ground over its

‘110

115

120

of the sender, interrupter 821 operating re-
lay 831 which in turn operates relay 828

which locks in series with relay 827, and the
operation of relay 833 following the opening™
of the interrupter permitting the operation-

of relay 827 to advance sequence switch 800

125

to position 15, If the sender is-released, se- .

as’above deseribed.
leased, relay 725 is still ope_r»ated"and«ﬂrelay

_quence switch 800 is_restored: to-position ‘1
If the sender-is‘not re-
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827 is operated in position 15, advancing se-
quence switch 800 to position 18. .

In position 18 ground is connected: over
the back contact of relay 827, upper right and
lower left contacts of cam 813 te conductor
843 which operates a stuck-sender signal at
the sender. make-busy frame. Likewise as
sequence switch 800 passes through pesitions
1434 to 1514, ground is connected from con-
ductor 1238, over the right contacts of cam
814 to conductor 842 to-make a record of the
sender on a stuck-sender recorder.

- With sequence switch 800 in position 4 fol-

lowing the timely reception of the first digit,
relays 831 and 833 are operated under the
control of interrupter 821 as before. Relays
825, 828 and 827 function as before to ad-
vance sequence switch 800 to position 5. As
before described if the units digit.or in the
case -of an official call the three office code
digits have not been dialed before the se-
quence switch reaches position 5 the sequence
switch will not be advanced directly into po-
sition 6 but will be arrested in position 5.

In position 5 relay 827 releases and a cir-
cuit is closed from battery through the wind-
ing of relay 829, right contacts of cam 813

to ground at the back contact of relay 827..

Relay 829 in operating closes a circuit from
tone source through interrupter 830, outer
right front contact of relay 829, condenser
780, upper winding of relay 724, inner upper
front contact of relay 715 to ground. This
tone-is induced into the lower winding. of

relay 724 and thence to the subscriber’s tele-

phone, informing him that the call cannot be
completed and that he should restore his re-
ceiver to the switchhook. If he does so, re-

lay 724 releases and subsequently relay 715

which opens the tone circuit and releases the
sender. In the meantime with sequence
switch 800 in position 5, relays 831 and 833
are operated under the control of interrupter
821. At the next closure of the interrupter
821, relay 831 releases, closes a circuit for
relay 828 which locks as before through the
winding of relay 827 which operates when
the interrupter opens its contact to release
relay 833.- The operation of relay 827 -ad-
vances sequence switch 800 to position 6 and
releases. Relay 829 in operating locks over
the lower contacts of cam 808 to. ground in

positions 5 to 10 of ‘the sequence switch..

Therefore, relay 829 now closes a circuit from
battery through the left winding of relay
827, inner right front contact of relay 829,
lower right contacts of cams 804 and 803 to
ground. Relay 827 advances sequence switch
800 to position 11 where relays 829 and 827
both release.. As sequence switch 800 passes
through positions 534 to 614 with relay 829
operated, a circuit is closed from ground over
the lower right contact of cam 808, upper
right contact of cam 804, outer left front
contact of relay 829, left contacts of cam

-position.

29

-814, windings of'réla,y‘822' and meter 823 to -
battery. Meter 823 operates each time that

a sender fails because the called number was
only partially dialed. ' ’

As sequence switch 800 passes through'_i)o- 70

sitions 6.and 7 with relays 829 and 721 oper- -
ated, ground is connected over the left front -

contact of relay 826, middle left contact of
relay 829, left contacts of cam 807, upper

front contact of relay 721, back contact. of

relay 725, upper right and lower left con-
tacts of cam 810 to the middle wirding of

75

relay 1806. This reduces the resistance in

series with relay 125 so that relay 125 oper-

ates, dismissing the district and sender., If

80 -

relay 721 has not been operated, the circuit .

above traced is extended-to the winding: of

‘relay. 725 which functions as above described.

- If the calling subscriber fails to hang. up
after receiving the tone’gignal and.the dis-
trict selector and sender have been released

by the timing mechanism, a new sender is-

85

seized: in -the manner previously described -

and if the calling subscriber does not redial,

the timing.device of this sender operates the
-routing relay of the decoder associated there-
with to route-the connection to a permanent:

signal trunk terminating at an operator’s
: I,n'positi(‘)‘ns‘li and 192, if three digits_h‘;}vé
been - dialed. -and. the ' decoding  operation

causes the operation of relay 1322 to indicate’

that a two-wire office selector or full mechani-
cal tandem-office is to be included in the con-
nection, seventy. seconds are" measured off,

while if neither relay 1322 nor relay 1223 is-

20

95

100

operated, only thirty seconds are measured. -

In position 11 relays 831 and 833 are operated -
-as previously described. - When relay 831 is

released after the second closure of interrupt-
er 821, relay 825 is operated and when relay
831 operates at the third closure of -inter-

rupter. 821, relay 828 is operated followed by

relay 827 when the interrupter opens. - Relay

-827 advances sequencs switch 800 to position

12 where velays 825, 827 and 828 release but

105 - -

110

relays 831 and 833 do not. . In position 12 if. -

neither relay 1322 nor relay 1223'is operated, .

a circuit is closed from ground ¢ver the right

back- contact of relay 1223, left back con--

tact of relay 1822, upper right -contacts-of

115

cams 808 and 801 to the winding of relay 827.

advancing the sequence switch to position 13.
If either of these relays is operated; relays 831

-and 833 are released: at the fourth closure.and -

opening of the interrupter and are reoperated
at the fifth closure and opening of the inter-
rupter.. - When relay 831 operates, relay 825
is-again operated; when both relays 831 and

833 have released, relay 828 is operated; and:

wlhen relay 831 reoperates; relay 827 operates

to advance switch 800 to position 13, The

advance of - sequence switch 800 releases re-

lays 825, 827 and 828 but relay 831 remains 7

locked to-the contact of cam 803, In posi- :130 o
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tion 13 relay 829 operates over:the right con-
tacts-of cam 813 to the back contact of relay
827. Relay 829 performs the same functions

as_described in position b except, that since
relay 831 is-already operated, the intervals

for operating relay 825 and therefore relays
'827.and 828 -are-slightly shorter.

The opera-
tion of relay 827 advances sequence switch 800

to position 14. Relay 829 is locked through

positions 18 ‘to 16 and advances sequence

- switch-800 to position 15 whence it is ad-

15

9p:

vanced to position 16 by the operation of re-
lay ‘827 in a local “circuit. As it passes

through positions 1434 to ‘1514, the stuck-

sender recorder functions and.in positions 14
to 151/ ground is-connected to the left wind-

ing of relay 1306."

TIn position 16, ten seconds ismeasured for

the release of the sender at the end of which .
‘a4 circuit is closed from battery- through the

right winding of relay 835, upper contacts

of cam 810, back contact of relay 725, front’

“.contact of relay 721, key 824, upper left and

95

lower right contacts of cam 819, inner left
front. contact of relay 833, right front con-
tact of relay 831 to ground at the right con-

© tacts of cam 803. Relay 835 locks over its

30

middle left contact to ground conductor 1238.
It also connects ‘ground to the winding:of re-

1ay“1806 and -operates relay 827 to advance.

sequence switch 800 to position 17. Relay

‘835 also closes a cirénit from grounded con-

ductor 1238 -over ‘the outer right contact of

relay 835, lower left contdct of cam 1702 to
the winding of sequence switch magnet 1700,

advancing that sequence switch to position 18.

', 40

-45

~Inposition 17 an-interval of ten seconds is
measured for the sender.to release, after
which sequénce switch 800 is advanced to po-
sition 18 where ‘the stuck-sender gignal is
given.. Relay 835 also operates relay 1237
which funetions to dismiss the sender as-in
the case of an abandoned call if the subscriber
hangs up in response to the tone. :

" When it is desired to hold a stuck-sender

“for maintenance or other purposes, key 824 is

operated thus opening the operating path for

. relay 835, therefore, an interval -of twenty

50

seconds is measured in position 16 and se-

‘quence switch 800 advances to position 17.

_In position 17 ten seconds are measured and

" 60

the sequence switch advanced to position 18.

Jn position 18 the stuck-sender signal is given.
‘With key 824 operated, the sender cannot re-
‘turn to-normal unless the-off-normal ground
is-opened. S

What is-claimed is: _
- 1. In a telephone exchange system, a call-
ing subscriber’s line, selector switches for ex-
tending a connection from said line, a register

-sender for controlling said switches,a decoder

-65

‘associable ‘with said sender, a dial associated
with the calling line for setting the registers
of said sender in accordance with the desig-

nation of a desired connection, routing relays

tion from said -calling

coder associable with said sender, a-dial asso-

1,896,757

in ‘said ‘decoder controllable “in “accordance
with the setting of certain.of ‘the registers of
said sender for comtrolling- said -sender to

‘route connections, a trunk circuit terminating
‘in -an .operator’s position, a time measuring -

device in said sender, and means controlled
thereby for operating one -of said routing
relaysto cause said-sender to route a-connec-
line to said trunk cir-
cuit. v : o
2. In a telephone.exchange system, a call-

ing subscriber’s line, selector switches for-ex-

tending a connection from said line, a register
sender for controlling said switches, a-de-

ciated with the calling line for:setting the
registers of -said sender in accordance with

trunk circuit terminating in an operator’s.po-

sition, a routing ‘relay in said decoder for

controlling said sender to route a connection
from said calling line over certain of said se-
lector -switches to said trunk’circuit, a time
meastring device in said sender, a relay in

said sender controlled thereby if said calling

subscriber fails to ‘dial within a predeter-
mined interval, and a circuit for said routing

relay controlled by -said sender relay.

3. Ina telephone exchange system, a call-

ing subscriber’s line, selector switches for ex-

tending a connection from said line, a regis-
ter sender for controlling: said switches, a
decoder asseciable with said -sender, a. dial

associated with the calling line for setting the
registers of said sender In accordance with -

the designation of 'a :desired connection, a-

{runk eircuit terminating in an operator’s

position, a routing relay in said. decoder for -
controlling said sender to route a connection
from said: calling line over certain :of said
selector switches to said trunk circuit, a time
measuring device in said sender, a relay-con-

‘trolled theréby if said calling subscriber-fails

to dial within a predetermined interval, a

circuit for said routing relay controlled by !
said sender relay, and means:controlled by
said sender relay for releasing said-sender.

4. Ina telephone exchange system, a call--
ing subscriber’s line, selector: switches for
extending a connection from said'line; a reg-

‘ister sender for controlling said:switches, a
‘decoder associable with said sender, a dial =~

associated “with the calling line for:setting

‘the registers of said sender.in accordance.:
with the designation of the desired connec- 1
tion, a trunk circuit terminating in-an oper-

ator’s position, a routing relay in said de-

-coder for controlling said sender-to route a

connection ‘from said -calling line over cer-
tain of said selector switches to said trunk -

er, a relay controlled thereby if said:calling
subscriber fails to dial within a predeter-

‘mined interval, a circuit for said routing re-

lay controlled by said sender relay, means

370 -

w5

280

the designation of a desired connection, a - -

-
<
w

circuit, a time measuring device in said-send- -
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controlled by said sender velay for releasing
said sender, a lamp signal, and means con-
trolled by said time measuring device for
operating said signal if said sender fails to
release within a predetermined interval.

5. In a telephone exchange system, a call-
ing subscriber’s line, selector switches for
extending a connection from said line, a reg-
ister sender for controlling said switches,
a dial associated with the calling line for
setting the registers of said sender in accord-
ance with the designation of a desired line,
a time measuring device and a source of tone
current in said sender, and means in said
sender controlled by said time measuring de-
vice for transmitting a tone signal to said
calling line if said calling subscriber fails to
complete dialing within a predetermined in-
terval. '

6. In a telephone exchange system, a call-
ing subscriber’s line, selector switches for
extending a connection from said line, a reg-
ister sender for controlling said switches, a
dial associated with the calling line for set-
ting the registers of said sender in accordance
with the designation of a desired line, a time
measuring device and a source of tone cur-
rent in said sender, means in said sender con-
trolled by said time measuring device for
transmitting a tone signal to said calling line
if said calling subscriber fails to complete
dialing within a predetermined interval, and
means controlled by said time measuring de-
vice to thereafter restore said sender and to
cause an operation in the selector switches
seized in response to the initiation of the call
simulating the restoration of the calling sub-
scriber’s receiver to the switchhook.

7. In a telephone exchange system, a call-
ing subscriber’s line, selector switches for ex-
tending a connection from said line, a regis-
ter sender for controlling said switches, 4
dial associated with the calling line for set-
ting the registers of said sender in accordance
with the designation of a desired line, a time
measuring device and a source of tone cur-
rent in said sender, means in said sender con-
trolled by said time measuring device for
transmitting a tone signal to said calling line
if said calling subscriber fails to complete
dialing within a predetermined interval to
release said sender and to thereafter cause an
operation in the selector switches seized in
response to the initiation of a call simulating
the restoration of the calling subscriber’s re-
ceiver to the switchhook, means thereafter
responsive for seizing a second sender if said
calling subscriber has not restored his re-
ceiver to the switchhook, o trunk circuit ter-
minating in an operator’s position, a time
measuring device in said second sender and
means controlled thereby if after a prede-
termined interval said calling subscriber has
not started to redial for setting said selector

calling line to-said trunk circuit.

-predetermined  interval: S

31

switches to extend:a  connection from

said

8. In a telephone exchange system, a call-

ing" subscriber’s line, selector: switches for:

extending ‘4 connection fromsaid- line, a
sender for' controlling said:switches, a de-

70

coder associable with said sender, a dial as- -

sociated with-the calling line for setting the

registers of!said sender: in ‘accordance with
the  designation ef a desired connection,
routing relays in-said decoder controllable in
accordance with the setting of certain of the

registers of said ‘sender for controlling said

sender to route connections, a-time measuring
device in said: ‘'sender, means in said’sender
controlled by.said time measuring device for
transmitting a tone signal to-said calling line
if said calling subscriber fails to complete
dialing within a predetermined interval, to
release said sender and-to thereafter cause
an operation in the selector switches seized
in response to the initiation of the call simu-
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lating the restoration of ‘the :calling sub-

scriber’s receiver to:the switchhook, means
thereafter responsive ‘for:seizing a second
sender if said calling subscriber has not re-
stored  his receiver to ‘the ~switchhook, a
trunk- ecircuit terminating inan operator’s
position, a time measuring device in said sec-
ond sender, and means controlled thereby if
after a predetermined interval said: sub-
seriber has not started to redial for operating
one of said routing relays to cause said sec-
ond sender to route a connection from said
calling line to said trunk circuit.

9. In a telephone exchange system, a call-

ing ‘subscriber’s ‘line, selector switches for

extending a connection from said line, a reg-
ister sender for controlling said switches, a
dial associated with the calling line for set-
ting the registers of-said sender in accord-
ance with the designation of a ‘desired line,
a time measuring device, a ‘source of tone
current and a meter in said sender,; and means

in said sender controlled by said time measur-

ing device for transmitting ‘a tone signal to
said calling line: from said source-and for
operating said meter if said calling sub-
scriber fails to complete dialing within a

x

10.' In a telephone exchange system; a call-
ing subscriber’s line, selector switches for ex-
tending ‘a connection from'said line; a reg-
ister sender for controlling said switches, a

ting the registers of said sender in accord-
ance with the designation of a desired line,
a time measuring device and a source of tone
current in said sender, means in said sender
controlled by said time measuring device for
transmitting a tone signal to said calling
line if the calling subscriber fails to complete

dialing within a predetermined interval and

for releasing said sender, a lamp signal, and
means controlled by said time measuring
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dial associated with the calling line for set- 120 -
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device for operating said signal after a pre-
determined interval if said: sender fails to
release.. - S ,
11. In a telephone exchange system, a call-
3 ing subscriber’s line, selector switches for ex-
tending a connection from said line, a reg-
ister sender for controlling said ‘switches, a
dial associated with the calling line for set-
ting the registers of said sender in accordance
10 with the designation of a desired line, a time
measuring device in ‘said sender, means in
said sender controlled by said time measur-
ing device for causing the release of said
_ sender if the calling subscriber fails to com- -
I plete dialing within a predetermined inter-
val, and means for canceling the control of
the release of said sender by said time meas-
uring device. : B
12. In a telephone exchange system, a call-
20 jng subscriber’s line, selector switches for ex-
tending a connection from said line, a reg-
ister sender for controlling said switches, a
dial associated with the calling line for set-
-~ ting the registers of said sender in accord-
25 ance with the designation of a desired line,
a time measuring device in said sender, a
relay in said sender operable by said time
measuring device for causing the release of
~ said sender if the-calling subscriber fails to
30 complete dialing within a predetermined in-
terval, a key for canceling the control of said
relay by said time measuring device, a lamp
signal, “and means controlled by said time
~__ measuring device with said relay unoperated
35 for operating said signal. . ==
13..In a telephone exchange system, a call-
ing subscriber’s line, selector switches for ex-
tending a connection from said line, a reg-
_ ister sender for controlling said switches, a
C40 Jial associated ‘with the calling line for set-
ting the registers of said sender in accord-
ance ‘with the designation of a desired line,
a time measuring device in said sender, a
~relay in said sender operable by said time
#5 measuring device for causing the release of
said sender if the calling subscriber fails to
‘complete dialing within a predetermined in-
terval, and a key which, when operated, can-
~ cels the control of said relay by said timing
80 Jevice, said sender being then held from re-
' leasing until said relay operates upon the
release of said key. ‘
In witness whereof, I hereunto subscribe
my name, this 29th day of October, 1931.
WALTER B. STRICKLER.
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