
Fl G. I TURRET NO. I 

B---~ 
B--
B--

TURRETNO.2 

B-­
D---
0---
B---

►f 

~t 

a, 
"-: 

;E :TJ 

!D r 
m n 
re 
)> ::a 
z ::a 
-I -
orri 
z 

TURRET NO. 3 

PU_S_H 
000 

ggg 
000 

PUSH BUTTONS 
000 

ggo 
00 
00 
00 
00 

PUSH BUTTONS 
00 
0 
0 
0 

________ __,_.,_T_o 72 DIRECTLY ASSOCIATED SENDING CIRCUITS -· 

r I I ➔ ~ I ---1--~~ 
24 
25-1"=7 ___ ....... -~3 "-"-'~:1 

~: 1e--:-:-r~- ""'""'J 0---.-:1 1 

24 _""??f]--- ---::, 0-"';:;j 25 _ 1 I - 1 

24 
2s'!__7]41;.:1-::_-~~1 I ~7j I 

\ 
) 

25'-t::::' - ~· 0 ; 

oL25 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L_ ---- --- ----------

MULTIPLE TO OTHER SWITCHES TO 198 

'>:I ,.... 
I-' 
(D 
p_, 

c.., 
i:: 
I-' 
«: 
(!) 

I-' 
(!) 
.i:,.. 
co 

N 
N 

en 
::,' 
(D 
(D 
,+ 

er 
en 
::,' 
(D 
(D 
,+ 

I-' 

~ 
~ 
~ 
::g 
en 
:::;; 
H 
'"'3 

£ 
H 

~ 
en 
>< en 
~ 
E: 

~ 

l 
I\) 

:-l -(0 
CJ1 -
'.11 

r 
0 
C 
;:o 
:Q 
IT( 

~ 
)> 
r 

I\) 

1n 
.i:::i,. 
O') 

en 
(,J 
0 



March 27, 1951 F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

2,546,630 

Filed July 9, 1948 22 Sheets-Sheet 2 

·~s~·-•--TO FIG.3 --·r-r ·-· ·-·--·-i-·--= I i--;:;:; I.__.= L=========-=--=--:,~ 
,,.f , ..................... ~, (') L..j-L.. -_ -_ -_ -_-_-'~I--1_:-_ -_ -----~--_ -_ -_ -_ -_ -_-_-I~,--_--,--. ~---<---1-1-1-1------<>-1--~ 

CD 
0 
C') 

~-----+-+-------+--I-I-___... r---,.._---l--1-1-~-"M'-+-l+ 

a) 1i......t---t-t---t-+--, 

l. - <O 
l.,(\J - ~ r 

cii--

'---4 ,....-.,__ __ .... 

; I 
'-1--t---... -

N 

...J 

BY 

s~-

t-~u 
Ir- ~I• 

,.,, 
N 

tti -~ 

J 
@ 

iii (II 
C\I 

ci ci 
;;: ;;: 
!!! 0 

(II 

ci ci 
;;: ;;: 
!:: !!! 
ci ci 
;;: ;;: 
:! ~ 

ci ci 
;;: ;;: 

OI !,! ~ 
ci ci ci ci 
;;: ;;: ;;: ;;: 
<t ,n "' ... 
ci ci ci ci 
;;: ;;: ;;: ;;: 

.., 
ci 
;;: 
(II 

ci 
;;: 

INVENTORS 
F. L.CURRIE 

W. B. BLANTON 

+ 

~-~ 
ATTORNEY 



March 27, 1951 

Filed July 9, 1948 

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

·--TO FIG.6-·--·-

I.? 
;;; 
(0 

0 
fl') 

\ D 

I 
a, 
0 
fl') 

i-., 
co 
0 
fl') 

---r--
0 
M 

r---. 
st 
fl') 

~fl') 

fl') 

r-
~ 
fl') 

r--,_ 

i;j 

0 
fl') 
I 

ct_.---l 
A 

I ~~ 
r"'-

,II• 

- -

~ 
-"-:'" 

,---,. 
~-
= I 

0 

..L_ 
It• fl') 

N 0 + fl') Q, 
fl') - 0 111, 

2,546,630 

22 Sheets-Sheet 3 

//4· • ...,___'\_ 
~ • ' Ii 
~ A 
~=-;9' -• C\J 

fl') 

st 

111, 
~- ~ 

~II• 
A 

~J+ 
a,- t 
i;j,r-

~ 
I 

~II· 

L 
-

:11, 

-r~ 
-fl') 

T 

~ 

:,.P 
r-. oil!· 

+ 

-· ~-- _.___TO FIG.2-·----·--·--·-- ·--·-INVENTORS 
F. L.CURRIE 

C\I 
N 
fl') 

ti) 

ci BY W. B.BLANTON 

-la.. 
ATTORNEY 



March 27, 1951 

Filed July 9, 1948 

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

2,546,630 

22 Sheets-Sheet 4 

,--,-,-- ·, -.--TO f" I G 9 --, • - • 

V 
(!) -

I 
I 

<'I 

N 

INVENTORS 
F. L.CURRIE 

BY W. B. BLANTON 

I 
I 
"' 
ci 
ii: 

~ 

I 
I 

la. 
~-~ 

ATTORNEY 



March 27, 1951 

Filed July 9, 1948 

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

2,546,630 

22 Sheets-Sheet 5 

- •-- ·--" ·:r-,-•- ---.--TO f"IG. 10 --··--- ·------ ··--- --
<O (l) 1--'<I' , 

! 
I 

! 

I 
i 
I 
I 

I 
I 

'<t 
..; 
;;: 
0 
I-

I 

I 

I 

! 
I 
I 
I 

! 
I 
i 

I 
C\I 
0 
'<t 

N 
0 
1/l, 

0 0 0 ~ 
00 ID ~ -

e --
,-:.A 

~~+ ilk 
ll') 

,----. 
+ 
+ 

- L 
~+ - ~rr+ + _ ..... 

~ i= 

-

rT oj!I 

II) 

t!) 
la.. 

~ o-111• 

L-...o._ ~-u=· 
~ 

BY 

~ 

+ 

~1 

1-
LA 

-

L..... ojll• 

L.A._ 

I 0 
'°- -+ 
r,o 

o!II• 
-+ 

<O'<I' 

I 
--, 

I l 
C\I • 

io I 
---. 
0 
0 
Ill 

<O 

..; 
i;'. 
0 
I-

'i 

I 

INVENTORS 
F. L.CURRI E 

W. B. Bl.ANTON 

~-~ 
ATTORNEY 



March 27, 1951 

Filed July 9, 1948 

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

2,546,630 

22 Sheets-Sheet 6 
-TO FIG.II-·---·--·--•- -·-- --·--·-

I 
I 

I 
Ill 

(.!) 

ii: 
0 
I-

I 

I 
i 
I 

ci 
,n 

<O 
0 
I") 

'< 

-

·-

) 

~-

co '<I' 
0 0 
<O <O 
I I 

e 

I I I co N I'-
0 

If) 0 
co I() 

C') 

:~I 

,. 

" I'-
0 
C') 

' co 
0 
I") 

~--.... 
0, 
0 
I") 

+ ~ 
-

~~ . 

- i.-+ 
~~ 0 

.? 
co ..... 

~ r--
-
:;> 

. co 
-~ c,; 
.I") --~ La... 
I") 

.._! 
CT) 

---TO FIG.3-----

0 I 0 
I() 

I 

I 

J ... 
ci 
ii: 
0 
I-

I 
A 

oj11, I 
I 

___. 

'---"' -

~ 
------

--

-g_~ I 

I "' 

I 
~ 

,. 

I 

I 
I 

I 
INVENTORS 

F. LCURRIE 

BY W. B.BLANTON 

~-~ 
ATTORNEY 



March 27, 1951 

Filed July 9, 1948 

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

2,546,630 

22 Sheets-Sheet 7 

-- ·-·-·-·-----~TO FIG. 12- ~--· ·----
' 

I 
(0 'SI" 0 I 0 0 0 
<O <O 1/) i i I I I 

I I 

! 
, I I I 

CO N I'- a, 

I 0- 0 0 

I <O 1/) I() 1/) 

! n 
I 

~~I I I 
I 

-

I ,.... 
'° I - CX) 

ci 
[;: oj11, ii: 

C> 

0 g ... 

I 
..JWv----+ L.... 

____. 

I 
I I c_____. 

I I t:__ i - I 

! I ro I 

I y;--=-r .-i--

I 

I 
,... 

I - -+ 
-,, 

I 
.r--

I 
1 ~ I 
I 

T 
I 

! I 
! ....... ' . INVENTORS 

(!) F. L.CURRIE -lL BY W. B. BLAN TON 

~-~ 
ATTORNEY 



March 27, 1951 F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

2,546,630 

Filed July 9, 1948 

I 
co 'SI' 
0 0 
co co 
I I 

! 

I I I ' 

i 
a) (\J OI 
0 - 0 
(0 ll) ll) 

! 

I 
-.~' 

I ~ 

I ... 
0 
;;: 
0 

1 
~+ 

. J 
~-~ 

I ~-
I ~ f-+-+ 

I -
I 11• 

I 
T 

I 

I 

illHt -·-·--

0 
0 
ll) 

I 

rl-
0 
ll) 

II 

co 
(.!) -LL 

22 Sheets-Sheet 8 

• 1(1, 

~ 

L__a 

i_______.,. 

~---1 I 
i-

~ 
---,. 

~ 

BY 

0 
0 
al 

0 11, 

INVENT, ORS 
IE 
TON 

-F. L.CU RR 
W B. BLAN 

~-
ATTORNEY 



March 27, 1951 

Filed July 9, 1948 

- C'l 

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

TO FIG. 13 

Q 
O> 

.-1--+-----=u.tt=:::;::::;:::_jl-i±r~..:::-_j-~~J:t-i+µ f:r;-
r~ 

1,, 

N 

I• 

N 

t~ 

·-++++---..----.++1+-----+l++H 

"' N 

st 
N 

.., 
N 

N 
N 

i,i 

(") 

0 
,;j' 

2,546,630 

22 Sheets-Sheet 9 

ITT 
1~i 1~~: 

I I 
i 

I•· i 
.1 

1,, I 
I 

1,, I• i 
i 

1,, II• i 
i 

h h i 
i 
~ 

,;j' 
i; 

0 
;;: 

,;j' 0 
t-

I 

I 
I 

r-·-·.l..-·-· 

TO FIG. 4 

! CJ) 

I . 
' (!)· BY 

c;::: 

INVENTORS 
F. L.CURRIE 

W. B. BLAN TON 

¥-~ 
ATTORNEY 



March 27, 1951 

Filed July 9, 1948 

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

2,546,630 

22 Sheets-Sheet 10 

I ·-----· --·-----TO FIG. 13 --·- I 

! ~- (\J I 
.0 i a,, 

I 
I 

::'-st 
( 

( 
( 

( 0 

I <O- (\J 
!::: <0 a, 

-(') 0 0 
(')- ~ M C') - -

I 
i 

L-- L...! ,..._' 

~ 
~ 

--
ci 
ii: 
0 
t-r--
I 0 -

I i 
T 

0\ 

ci 

I 
j;: 

0 
t-

I I .I. 

-~ _.. -
--:L._ - ~ 

i I 
~ --·-

--,, I 
C') 

I -n1:~ 0'- -st-_ - i-+ L.j 
I 

- ~--+ I 1-1- l-! - r---9 r- 4-
I 

-st -r--. 
0 ojll• 

~ o-j11, I 
~ !::: 

! ~II• 

C') 
<0-
0 

I 
<O 

\ 

I 
C') 

0 
-st 
I 

I N (\J !::: - 0 
C') C') :! 

0 -c ~ ' - r--· -'-• ~ ·-·- -- ·---

(!) I 
INVENTORS 

f. L.CURRIE - <0 <O -st tO I BY 
W. B. BLAN TON 

LL. oo 0 
oo CD C') 

'- ~ c/ -c _[ ____ ~-~ 
-~----· --·--·'----TO FIG. !I ATTORNEY 



March 27, 1951 

Filed July 9, 1948 

~ 
I 
I 
I 

c., 
i;: 

0 
I- • 

I 

I 
f 

(0 

0 
cp 

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

2,546,630 

22 Sheets-Sheet 11 
--

\ l 

11 

(X) r--
0 ~ -
T \-

I 
\ 'i-- \ 
Ol r--
0 0 - ~ ! -

1.7. LA 

LA 

~ ~~+ 
s:J' rt------::tt=====t===±======:t-' 

--- -- ---TO FIG. 6-j_~---------''-'-'--

INVENTORS 
F. L:CURRIE 

BY W. B. BLANTON 

-l&. 
ATTORNEY 

I 
I 
I 

I 

I 
I 
i 

I 
; 

I 

I 

I 
I 
~ 
ci -II. 
0 
I-

I 

I 
I 
I 



March 27, 1951 

Filed July 9, 1948 

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

2,546,630 

22 Sheets-Sheet 12 
------ ------- TO FIG. 15. ---------- -

I 
N 1 0 
Cl\ --

I I 
I :-nr 
I I !,-- -b"N-L' 

I : t . 
L __ - -

I L L L 
I 

I I 
I st 

N 

[;I iJ 

I ~n r 
: -!_!-7-t· 

I :_ ~-- ~~ 

I 

I 
i 
= 
ci 
;;: 
0 
I-

I 

' I I I 
0, !:::: 

I 0 
CT) -- -

- -- -- -- TO flG. 7 -

, , 

L L L 

------

I 
I . 

L L.-J 
-
-

l (') 
N 

_;J 

-

,.....,.. 

~ 

...... 
~ 

- + 

--- --- -

BY 

INVENTORS 
·F. L.CURRIE 
W. B. BLANTON 

~-~ 
ATTORNEY 



March 27, 1951 

Filed July 9, 1948 

---

~1 0 

~i -
OI 
I 

O' 
I- ' 

l~ -
~ u - -

- ~ -
--u 

. - -. -. 
IL~ 
--

oil• 
I 

<X) 

0 
0 -

~I• <X) -
(') 

I 

- -
- -

-
t.-
,... 

(\J 0 - -+ -
(') (') -

-
,---. -
~ 

:11, -

~ 
-q-

~;;; 
(\J - !:::: 

t--- 0 
co (') (') 

- '- '--~ 

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

2,546,630 

22 Sheets-Sheet 13 

--- ~---·--TO FIG.16 --------, 

0·1- I f 

i 
zw 

J: Na: - ,;j" 
0 a: (') ;;; 
1-=> - -I-

I I 

0 I-
a: tJ 

:c <'I~ 

I 0::, 
I- I-

,----'----, 

I L~ - l~ I 
...... 

- u -1-A ::! - c.:i -- i-. - I-A i;: - -- u ~ ~ -~ -. 
·1 - -. - --

_JF~ Qj I 
-~Ii· I oJll· 

~ ~ 

-
I 
I 

~I 
~- [! !:'.:! 

.. .. 
--

- ~ • -

t- t---......- ------ -- -+~ - -+co 
!:'.:! -

-

I 
.-

I 8,,, 8. 
~ __::.----0--

]Y1,, y · 1;,7 
INVENTORS 

ff) F. L.CURRIE 
<X) - W. 8. BLANTON BY 0 (!) (') 

'-- - ~-~ la. 
-~- -----~-----~TO FIG. 10-·-·-·- ATTORNEY 



March 27, 1951 F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

2,546,630 

!'.! 
0 
j;'. 

r 
I 
I 

I 

I 

Filed July 9, 1948 22 Sheets-Sheet 14 

-
~ 

N 
0 
~ 

·-TO FIG. 17 -

rt) 

"<I" ;;; 
~ 

a: 
Cl 0 
z 1-
- u 
a: I.LI 
<(..J 
J: l,J 

<I)"' 

rt) -
!:: 

v--J°'1 .1--------1 1,,------ ~ 1------ ~ T----_--- 7 l------ ~ T------, 1 r------- N 1,,------ ~ - __ _J ~ 7 '7 )7 -i~ ')7 ')°7-,17 'i°7 ''L7 '-~ "1 

(X) 

0 
"<I" 

Ol 
0 
st 

C\J 
0 
Ol 

N ~ ~ ~ ~ ~ ! ~ ~ L----1-1-1-~ 

~I a: 4. I- 0 
u I-
wu 
a: "'Ill _z !:: oz 

0 C') (0 u - 0 
st 

r---
0 

~ 

------·-------TO FIG.11-----------­

JNVENTORS 

F. L.CURRIE 

BY W B. BLANTON 

-la. 
ATTORNEY 

I 
I 
I 
i 
i 
~ 

0 
j;'. 

0 
1--
I 

i 
i 



March 27, 1951 

Filed July 9, 1948 

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

2,546,330 

22 Sheets-Sheet 15 

·--·- iO FIG 18 

t - C\J M V IO«>,-.. cocn 
I II I J II J a) 

0 
,;j' 

' l 
I, 

I~~ 
I I I I I I -

I ~, :_ ! "' ( 

I l~~!~ 
, I l I I I I I I 

I 
- "' .... a, "' "' .... 
I I j J J T T T 1 -

I -

I 
I 
I 
i 

('\J 
0 
0\ 
I 

I I 
I-A--' 

I 

I ~- 10 r 
~ 

~

JN-
: "U:'. 

~ 
I 
- --- I I I I .It I I I 

'~ i st <D 10 0 v CJ a, 

I J J T J T J T ,__ 

~ -

·--·-----·--· --· iO FIG.12 ---·--- --· --· -· - -
INVENTORS 

II) F. L.CURRIE 

ci BY W. B. BLANTON 

-LL. 
ATTORNEY 

.. 

-



March 27, 1951 

"' 
(!) 

ii:: 
(!) 

I? 

Filed July 9, 1948 

-e-i 
co ~- ,-.0 

~ --- ,-...... 
<>-lli· 

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

-J -J 
,..., 

~ -0 ,-- ~ -co --- --
co 

~o 
co -

.--,. 
ojll• 

.--,. 
"Iii· 

2,546,630 

22 Sheets-Sheet 16 

-J 
0) 

~ _o 
'--- co -__ ..._ 

,......,, 
oj11, 

({::t:t=.-~-t--t--~---, 

L-J~ 
_-; 

r-------"' 
---o-N-

_, 

-----o-r--

,----....,. 
----<>-OI-

r-----,,-----o-5!-

- ' ..... -
~:t-
----. __ ---o--:::"'-
r---,, ~-
r--. 

!::-,...., a:,_ 

---o-~-

...--- :;:-
,--------<>-iij-

r---------,,--~--~-

r---,, ---o-~-

,--. st -
"' I 

i 
i 

!::: 
ci 
l1. 

,..., ~ 

~ ! 
I 

,----------~-
. (0 INVENTORS I - ·F, L. Cu RR I E i ~ BY W B. BLANTON 

--· --TO FIG. 13---
jlL ~-~ 

---....L..L-l.l-.L.L.1---' ATTORNEY 



March 27, 1951 

Filed July 9, 1948 

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

2,546,630 

22 Sheets-Sheet 17 

-- • ~ ·---~---TO flG. 19 -·--·--·------· 

: 
0 
0\ 

I 

~ 
I 
~ 

ci 
"-
0 

i 
i 

r-
r711, ID 

t--

<£ LIAAA-

0 
!:: 
- + 
-

I 
r--

~,,, 
-

co 
0 
t--p- r 

t--
0-
!:: 

- -+. 

r 
~ + 

r--- "' N 
0 

C'1 ~ ,;t 

Ol 
-'--

~. ~ TO FIG. 14--

..! -
~ 

I .... 

~

ii• 

~ + 
l 

. ..... 
. 

L..o,. 

. -l . I LI. i-.<t - 0 

t !::: 

~' -·--
N 
;--

..... 
~ 

C'1 - INVENTORS - (9 ~ t-- F. L.CURRIE 
-'- - BY W. B. BLAN TON 

~ 
~-~ 

~---·--·'-- ATTORNEY 

I 

I 
i 

I 

I 

0 
t--

I 
I 
i 
I 

I 
I 
I 

I 
I 
i 
I 

I 



March 27,. 1951 F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

2,546,630 

Filed July 9, 1948 22 Sheets-Sheet 18 

-·--~TO FIG. 20 --------------- ---"-'-·------

I 

I 
I 

I 
I 

'/11, 
-

I-A 

___._ (1') 

I ~lJ:[ 

!::: 
0 
ii: 

I? 

I 

L..I. 

__. 

I 

I 
-1 I 'Sf' 

~ -o 

I 
~ 

~5~ t-

I 
....:____. 

I 
--

I 

! 

I co -I INVENTORS 

t!) F.L.CURRIE 

- BY W. B. BLAN TON 

-

"- ¥-~ 
----~--TO FIG. 15--- ATTORNEY 



March 27, 1951 F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

Filed July 9, 1948 
TO FIG 2 ·-·.--r 1~1-"TTl---.-·- 1------

.\ I 
-co -o ol 
M I") 

-=n-~ 
<'I -

~~ 
I 

l: 
I 
I 

st [l~ 
.OI 

\ 

~ 

N 
.rt~ 
- +-

~ 
l! I 

[JJ 
r--
0 
OI 

t 

~ r½i r½i r½i r½o r½, n 
-~--l..Nl -~-- N -~---. N-~--- N -~----- N-~---. N -~---- N '',, 'i· 'i ',i., ',i,, ',t,' ',1 

T o/ j 1 r i T 
a: r-- (\J 

0 0 ~I 
C) 0 

OI OI z I-

-.... - \) 

\ a: w 
<( 2 
:I:z 
lllO 

2,546,630 

22 Sheets-Sheet 19 

·-· 
I 
I 

! 
~ I M 

oi - ! 
~I 
0 i L- (\J 

i _ .... 
st- I 
'°- ~i OI -

I ' 

i 
I 
I 

0 
N 

ci 
;;: 

(\J 

--0-- - 0 

t..- ~ 
I-

I '-
~ ..... i 

st -
0 i ~ 

i 
1 l I 

; 

. r½ I J, 7 + .,,- N I -~---. N !J.•.j J / 'i I \ I 
'f i 

@+ I 

I -
~~ i 

1 
~--·-· u 

----TO FIG. 17----'-·-·-'-· - ·-------~ 

°' INVENTORS 

~ BY 
F. L.CURRIE 

W. B. BLANTON ,.,_ 
~~ 

ATTORNEY 



March 27, 1951 

Filed July 9, 1948 

~ 

0 
i:: 
0 

r 
i 

~ 
0 
C\I 

0 
C\J 

C\I 
0 
OI 

[}~ 
~ • 

[}~ 

(1) 

[]:~ 
~ 

t3 
[}~ 

OI -

·o--TO FIG. 18 

N 
(!) 

"-

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

BY 

2,546,630 

22 Sheets-Sheet 20 

"<I' 
I() 

0 
C\I 

"<I' 
0 
0 
C\J 

INVENTORS 
·F. L.CURRI E 
W. B. B LAN TON 

ATTORNEY 



Filed July 9, 1948 

Cl 
:!':w 
oz z­
w...l 
<II 

ir- - --- - r- 111· 
w1 

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

___.. 
en 
~ 
N 

22 Sheets-Sheet 21 

I 
; 
7 

I 

i 
I 

I 

I : 1 i~~-N_Mj -~1·1-IJ 
-N T~--~==========~:t=::::t:::t::======::t-----11r---t---+, 

~__,_ 

I 
0 

N 

-C\I 

t, -I.a. 

(l) 
0 
(T') 

'( 

--~ 

")_;;~ 
I" co 
~ 
N --

.l; -,,,, I'> r--
0 

cii 

Ii,"""----<>-< 

-
~~ 

---. --

0 -- + Np 

-- - :i,, 

i ~~ N 
N 

r t!i 
i;'. 

__JN 

0 

'i 

i -
cii 
+ : 

---------<i trr+! 
- I 

INVENTORS 
F. L.CURRIE 

W. B. BLAN TON 

I 

I 

~-~~ 
ATTORNEY 



March 27, 1951 

Filed July 9, 1948 

1} I 
i 
!--

I 
I 

! 
i 
(\j 

ci 
i:: 
0 
I-

I 

I 

I 

! 
I 

~ - Ii• 

I --A 
~+ 

,-. 
-

~ 
I 

I 

N 
C\I I 
(!) -La. 

~II• 

_. I 

- _. -I ~8 
-N 

N 

F. L. CURRIE ET AL 

TELEGRAPH SWITCHING SYSTEM 

-
L~QJ 

◄ r1 

( . 

l 

-
-
U-1 

,----,) 

I 

rll· 
= 

L____.o-

- Ii• 

2,546,630 

22 Sheets-Sheet 22 

I-

➔e .. 
11· 

0 
t.J 
I-
< 
a: 
t&J 
a. 
0 
t.J 
a. 
< 
I-

lY' 

~J 
..___ 

---111· 
II 
II 

--
II 
II 

-1 

~I 

~ n:+ (.i:fi~li• 

1 ~ I 

c______.,. ojli' 

ITi 
~(\J 

(\J 

BY 

INVENTORS 
F. L.CURRIE 
W. B. BLANTON 

~-~ 
ATTORNEY 



Patented Mar. 27, 1951 2 546 630 ' ' 

UNITED STATES OFFICE 
2,546,630 

TELEGRAPH SWITCHING SYSTEM 

Frank lL. Curri.e, P!ain.fie:!d, N. J., and William B, 
Blanton, RockviHe Centre, N. Y., assignors to 
The Wesforn Union Telegraph Company, New 
York, N. Y., a corporation of New York 

Application July 9, 1948, Serial No. 37,894 

8 Claims. (Cl. 178-2) 

1 2 
This invention relates to telegraph switchin~ 

or exchange systems and more particularly to 
the switching equipment and control circuits at 
;:1 telegraph central switching office where tele­
graph messages received over incoming lines or 
channels are directed to the desired outgoing 
line or channel and transmitted thereto without 
the necessity of manually repeating the relayed 
messages. 

It is a general practice of telegraph systems 
to store the received messages at a central or 
switching office incident to the relaying thereo.f 
to an outgoing channel since the storing of the 
messages enables transmission over any line, 
either incoming or outgoing, at any time re-­
gardless of the busy condition of any other line. 
The storing of the messages in most systems of 
this nature is accomplished by perfor::.i,tinQ,· 
mechanisms responding to received signals which 
perforate a pa,per tape that is subsequently em­
ployecl to control a transmitter. In larger 
switching centers the messages are stored twice, 
the first storage being in a tape in the perfora-· 
tors· controlled by incoming line signals and the 
second storage by a perforator operated in re­
sponse to signals transmitted intra-office from a 
transmitter associated with the first perforati.ng­
mechanism. The storage tape of the second 
rerforator controls a line sending· transmitter at 

office routes and through equipment used in 
common with the establishment of other such 
paths from other incoming lines. 

A more comprehensive understanding of the 
6 various operational and functional aspects and 

features of the system and objects of the pres­
ent invention may be had from a review of co­
pending· applications Serial Nos. 240 and 37,556, 
filed January 2, 1948, and July 8, 1948, respec-

10 tively. Copending application Serial No. 240 dis­
closes some of the features of a telegraph switch­
ing system consisting primarily of the above-men­
tioned so-called direct intra-office transmission 
paths as distinguished from the system disclosed 

lO herein which includes both the so-called direct 
,md shared intra-office transmission paths and 
the manner in which they may be arranged and 
consolidated into a composite and comprehensive 
system including both types of intra-office trans-

20 mission paths. Copending application Serial No. 
37,556 discloses a system somewhat like the sys­
tem of the instant application containing both 
direct and shared intra-office transmission paths 
with the assignment of the various shared cir-

.:o cuits being controlled by a so-called alternate 
assignor. 

the sending position. It is to the double storage ;,;; 
system that the present invention relates. 

The objects of the present invention will be 
more apparent in the following detailed descrip­
tion of a preferred embodiment thereof wherein 
reference is made to the accompanying drawings, 
in the latter of which: 

:rt is one of the objects of the present inven­
tion to provide a telegraph switching system of 
the above general type wherein more efficient 
use of the switching equipment is m0,de. 

In this respect another object of the inven­
t.ion is to arrange the switching equipment so 
that it is shared by certain of the outgoing cir­
cuits as, for example, the lightly loaded circuits 
or those having fewer messages transmitted -!U 

tbereover and which are or may be idle part 
of the time. 

Another object of the invention is to provide 
~ switching system wherein. two tyues of intra­
office transmissi.on paths Rre establi;hed, namel.v, ,;;; 
so-called direct intra-office transmission paths 
fm- heavily loaded circuits and paths through 
equi.pment shared in the establishment of other 
iJ:tn:i,~office transmission paths to lightly loaded 
crrcmts. [;,; 

st.m another ob,iect of the present invention 
i.s to movide a ::;witching system wherein an 
h:1.tra-office transmisf'\ion path from :rn incomtnR.· 
Une m8,Y be established to an 011tgoing line 
through fl.DY one of a plurality of different intra- ,,,,, 

Fig. 1 is a schematic representation of a tele­
graph system embodying the principles of the 
present invention; 

Figs. 2 and 3 are details of a so-called intra­
office transmitter circuit or the control circuit,;; 
for effecting transmission from the transmitter 
associated with the signal controlled reperfora­
tor; 

Figs. 4 to 20 are equipment and circuit draw­
ings of a typical exemplary system embodying 
the various intra-office transmission paths; 

Figs. 21 an,d 22 are details of a so-called send­
ing circuit or sending position employed to con­
trol the transmission of message signals to an 
outgoing line; and 

Fig, 23 shows the manner in which Figs. 2 to 2'.l 
mgy be arranged with respect to each other to 
illustrate the details of a complete system. 

General description 

In accordance with the principles of the pres­
ent invention, each incoming line is associated 
directly with a printer perforator, or has access 
thereto through :a so-called concentrator ar-
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rangement, which operates to print and perforate 
the line signals on a storage tape. In Fig. 1, 
the printer perforators are represented by the 
reference numerals 2 terminating incoming lines 
L from branch on'ices such as B0-1 etc. 

As indicated in Fig. 1, a number of receiving 
positions • are grouped together into what are 
termed turrets and each turret has an associated 
push button panel 5 containing a push button 

4 
second time in a tape 8 employed to control a 
distributor transmitter associated with a send­
ing line Li. 

The transfer or s•,vi.tching of a message from 
the tape of a receiving position to the tape of 
a sending position is directed and controlled 
through the operation of push· buttons. When 
the attendant observes the message ii.1. s, receiving 

for each destination to which a message may i ;; 
be sent from the switching center. In the ar­
rangement of Fig. 1 the first turret has three 
receiving positions, the second turret five and 

position, she notes the destination thereof by 
reading the printed characters in the -tape and 
then conditi.ons the associated receiving position 
for the transfer of its m:ossage by operating a so­
called transmitter initiate push bt:tton, prefer­
ably located adjacent the receiving position 
transmitter. Such operation causes a "trans­
mitter operate lamp" adjacent the transmitter to 

the third turret three. Any convenient num-
ber of receiving positions may be included in J ;; 
a turret. 

start flashing and another lamp, a "turret 
switching lamp" to start glowing. The flashing 
transmitter operate lamp indicates that the par-

In accordance with the invention. the intra­
office transmission paths are established by 
means of multi-level rotary switches and each 
receiving position has directly associated there­
with four rotary switches and the group of tur­
rets, such as three in the arrangement of Fig. 

20 ticular intra-office transmitter l1as been condi­
tioned for the switching of its message and the 
glowlng turret switching iamp indicates that a 
switching operation has been started at the tur­
ret but is incomplete. 

1, have associated therewith a sharing connector, 
represented by the rectangle 6, common to all the 
associated receiving positions. In the arrange- 25 
ment shown the sharing connector 6 has some 
twenty-four multi-level rotary switches. 

The attendant next depresses a destination 
push button representing the destination to 
which the message is to be sent and it is held 
depressed until the intra-on'ice path has been 
established. Th8 establishment of this path is 

In the preferred embodimrnt of the invention, 
each of the four rotary switches associated with 
each receiving position and the twenty-four of 
the sharing connector 6 has twenty-five points. 
From twenty-,two points on the A or so-called 
direct selector rotary switch of each receiving 
position, and twenty-five points on the B and 
C or so-called direct connector rotary switches, 
it is possible to establish a tots,I of some sevE.nty­
two so-called direct intra-office transmission 
paths to associated sending circuits. These paths 
are called direct paths or circuits in that such 
ps,ths may be established independently of a 
path which may be established from any of the 
other receiving positions. The twenty-five di­
re.ct paths or circuits established through rotary 
switches B and C also include respecti7e points 
on rotary switches A. The twenty-fifth point 
of each rotary switch A extends to the D • or so­
called sharing selector rotary switch, the points 
of which extend to various sharing connector 
rotary switches in the sharing connector 8. As 
indicated in Fig. 1, the. seventy-two directly 
associated sending circuit positions are multi­
pled to corresponding points on each of the 
rotary switches A, B and C. 

As wm be describsd hereinafter in detail, each 
rotary switch of the turret connector 6 is capable 
of establishing a connection or transn,ission path 
from a receiving position to any one of some 
twenty-five so-called sharingly associated send-
ing circui.ts. The sharingly associated circuits 
would be the lightly loaded ones while the di­
rectly associ2,ted circuits would be those heavily 
loaded such as trunks. Each rotarv switch of 
the sharing connector 6 is made b;sy when ~ 
trm'lsmission path is established therethrough 
and in order that it be possible to establish trans­
mission patl1s at substantially all tim~s, each 
sharingly associated sending circuit is connected 
to a plurality o.f the sharing connector rotary 
switches. 

When an intra-office transmission path is es­
tablished eithe1· thrcugh the sharing connector 
S or to the directly associated sending positions, 
ti1e intra-office transmitter ll transmits the stored 
s'gnals thereover and these signals control a 
perforator such as 7 which sto1·es the signals a 

:.rn indicated by the transmitter operate lamp chang­
ing from the flashing to a steady glowing con­
dition and by the turret switching lamp ceasing 
to glow. 

The destination indicating push buttons such 
35 as 5, Fig. 1, are common to the receiving posi­

tions of a turret and the operation of a trans·­
mitter initiate push button seizes the common 
equipment until the desired transmission path 
has been established, and during this period 

-HI prevents other receiving positio-ns from being 
activated or conditioned for the transmission 
of messages therein. However, since the estab­
lishment of a transmission path is effected in a 
time interval of only a fraction of a second, the 

45 
common equipment is not unduly tied up and as 
soon as the path is established, the common 
equipment is released .for use by the other re­
ceiving positions. 

In the case of establishing a transmission path 
60 

through tl1e A rotary switch associated with a 
receiving position, only this switch is caused to 
step to its desired point, and if the des.ired intra­
office circuit happens to be busy, the switching 
equipment operates to transmit the message 

65 intra-office when the circuit becomes idle. When 
an intra-office path is established through the 
A rotary switch as well as either a B or a C rotary 
switch, the two involved switches step together 
as do the A and D rotary switches when a patb 

60 is established through the sharing connector. In 
addition to the stepping of rotary switches A 
and D on establishment of a path through the 
sharing connrctor 6, the involved rotary switch 
therein will also step at this time and. when the 

65 wipers thereof reach the proper point, control 
relays operate 2-nd the intra-office transm{tter 
is connected to the desired sending position­

Because each of the rotary switches in the 
sharing connector 6 provides connections to some 

70 twenty-five intra-office circuits. and since a num­
ber of receiving positions share the use of a com­
mon sharing connector to reach these intro­
office circuits, three sharing connector rotary 
switches are_ associated together for each eight 

i;; or nine intra-on'ice circuits. These intra-office 
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circuits are multipled to . the points of the three 
switches and a control means is provided so that 
when r. message requil'es connection to one of 
these intra-office circuits from any one of the in­
tra-office transmitters, the first one of these three ,, 
switches if idle will make the connection, but 
if it is busy the second one if idle will make the 
connection, and if it also is busy, the third if 
idle will make the connection. Hence each intra­
office circuit appearing on the points of three i o 
different rotary switches in the sharing connec-
tor provides three possibilities for completing a 
connection between an intra-office transmitter 
and a sending position. 

If all three switches through which an intra- 1 ,; 

office circuit may be established are busy, ::i, turret 
busy lamp is caused to glow and thereby inform 
the attendant that due to a busy condition of 
the common equipment, the particular message 
can not be switched at this time. Normally un- :;o 
der such conditions the attendant would switch 
a message from another intra-office transmit-
ter and at some later time switch the previous 
message. 

6 
to close and establish a circuit for operating. the 
step. magnet SM of· the tape . transmitter. ThiS 
circuit extends from potential through . the. coil 
of the step magnet SM, upper contacts of key 
209, tape lever contacts 208, the second left-'hand 
tongue and back contact of relay 316, the right 
hand tongue and back contact of relay 302, then 
through an impulse generator or circuit inter.­
rupter 303 to ground. The above circuit. causes 
the step magnet SM to be periodically energized 
and advance the tape 2i13 through the transmit-
ter, and his operation is sometimes called idling 
tape through a transmitter. 

When the first message character or any other 
than a carriage return perforation is advanced 
into association with the sensing pins of the 
transmitter, one or more of the tongues thereof, 
with the exception of the fourth, contacting the 
grounded marking bus bar completes a circuit for 
operating relay 302. This circuit extends from 
the marking bus bar through one or more of the 
left hand tongues ancl back contacts with the ex­
ception of the second tongue of relay 211 and 
the coil of relay 302 to potential. Relay 3G2 

Intra-offi,ce transmitter circu~t 

The intra-office transmitter circuit is the equip­
ment and control circuits employed in conjunc­
tion with the transmission of a message intra­
office as, for example, the transfer of a mes­
sage from the receiving equipment terminating 
an incoming line to the sending equipment at 

2;; thereupon operates and interrupts the above-de­
scribed circuit .to the step magnet SM of the tape 
transmitter. Accordingly, further advancement 
of the tape therethrough ceases and the first 
message character is retained in association 

an outgoing line. The details of the intra-of­
fice transmitter circuit employed in the present 
system are disclosed in Figs. 2 and 3 and include 
primarily a tape transmitter 202 with associated 
relays and control circuits. As indicated in Fig. 

:;o with the sensing pins. For the time being noth­
ing more occurs at the intra-office transmitter 
circuit with the exception of further accumula­
tion of tape ahead of the transmitter until the 
intervention of the attendant. The attendant 

2, the tape transmitter is controlled by a perforat-
ed tape 203 prepared by a perforating mecha­
nism 204, responding to signals received over line 
L from a sending mechanism such as a send­
receive printer 206 at a distant office. The per­
forating mechanism 2,M stores the received mes­
sage signals in the perforated tape 203 and in 
the prefetred embodiment this mechanism prints 
representative characters on the tape and is 
sometimes called a printer perforator. 

35 may be apprised of the storage of message ma­
terial in the tape ·2,93 by any one of a number 
of well known types of signaling and/or alarm 
devices which inform her that a message has 
been receivec1. or is being received and that she 

40 should proceed to direct a switching operation. 
The attendant may also be aware of the presence 
of message material by visually observing the 
accumulation of the tape 203 between the printer­
perforator and the tti,pe transmitter. 

The send-receive printer 205, the printer-per­
forator 204 and the tape transmitter 202 are 
well known units of equipment in the telegraph 

45 Each receiving position such as that of Figs. 
2 and 3 is connected to its associated turret by 
some thirteen conductors. The first :five of these 
conductors are indicated by reference numeral 
3!JG and are so-called signal conductors in that 

art and their operation is well understood. For 50 

the time being, it will be assumed that the tape 
203 between the tape transmitter and the printer 
perforator contains only blanks, so-called all 
spacing mess1:tge separating characters or car­
riage return signals having the fourth pulse only 55 
marking gnd that a taut tape condition exists. 
The taut tape condition operates the tape lever 
201 to open tape lever contacts 208. The mes­
sage separating characters in the tape 203 may 
be produced either under control of the operator 60 

at the distant station or the pri.nter perforator 
may be provided with a manually controlled or 
full autom8,tic tape feed-out device which permits 
sufficient blank tape to be fed out of the printer 
perforator to enable the last message character tla 
perforated in the tape to reach and pass beyond 
the sensing pins of the tape transmitter. Tape 
feed-out devices of this type are well known in 
the art. 

Under the assumed conditions when the clis- io 
tant operator begins to transmit message mate-
rial to the printer perforator at the switching 
center, the accumulation of perforated tape be­
tween the printer perforator and the tape trans­
mitter will permit the tape lever contacts 2,08 7 :i 

they serve to trarn;mit the intelligence impulses 
from the tape transmitter 202. The next or sixth 
conductor 301 is referred to as the sixth pulse or 
transmitter step circuit. The seventh, indicated 
by reference numeral. 30€!, is referred to as the 
private circuit; condti.ctor 309 as the initial seize 
circuit, conductor 3 !O as the start circuit, con­
ductor 311 as the transmitter initiate circuit; 
conductor 812 • as the transmitter switching or 
operate lamp circuit, conductor 313 as the dis-
connect circuit, and conductor 314 as the holding 
circuit. 

It will be assumed that the receiving position 
o,r intra-office transmitter circuit of Pigs. 2 and 3 
is connected to ot associated with the turret sec-­
tion of F1g. 6 and after the operation of relay 
302 the attendant depresses t;he transmitter 
initiate push lmtton :?l;i. The operation of this 
push button seizes the common switching equip­
ment in the associated turret and conditions it 
to respond to the operation of a destination push 
button. This consists primarily in the operation 
of a so-called receiving· transmitter relay il!l I in 
the associated turret section. The operating 
circuit of relay 60 I extends through back contacts 
of similar relays such as 'H.ll and au i in the other 
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sections of the turret connector and the operat-
8 

60 I are operated, the turret switching lamp 401 is 
glowing and the transmitter operate or switching 
lamp 2 l 3 is flashing, and the circuits are now in 
readiness for the operation of a destination push 

ing circuits for each of these relays extends 
through ·back contacts of each of the others. 
This arrangement prevents more than one re­
ceiving transmitter relay in the turret group 
from operating at any one tirr.e and is essential 

5 button. 

to insure against misdirecting of messages. The 
circuit for operating relay Sil! extends from 
ground through the left hand tongue and front 
contact of relay 302, the contacts of the trans- 10 
mitter initiate push button :! i 2, conductor 3 l 1, 
the back contact and second left hand tongue of 
associated receiving position cut-off relay 6112, 

Destiroation push buttons 

As specifically indicated in the drawings, the 
system is shown and described as capable of 
switching a message to any one of some 270 des­
tinations and it would be obvious that the prin­
ciples of the system are applicable to switching 
centers having a sm<l.ller or larger number of 
destinations associated therewith or circuits ex­
tending therefrom. 'l'here is a separate destina-

the coil of relay GO l, and back contacts of rela;ys 
such as 101 and 801 to battery. 15 tion push button for each desUnation to which 

a message may be switched and Figs. 4 and 9 
indicate the arrangement of these push buttons 
and the circuits thereto at a turret, it being 

The operation of relay 60 ! opens the operating 
circuits for other similar relays in associated 
sections of the turret connector and through its 
inner left hand tongue prepares a circuit for 
locking itself operated so that the transmitter :W 
initiate push button can be released· without 
effecting release of relay Gil I. • 

Other functions performed by the operation of 
relay GO I include: the preparation or cut-off cir­
cuits for associated direct connector and diiect 25 
selector rotary switches; the completion of a 
circuit for flashing the transmitter switching or 
operate lamps 2 ! 3 in the associated receiving 
position; the preparation of a circuit for operat-
ing the receiving sharing relay 603 in the event ::u 
that the common sharing connector is to be used; 
the preparation of the step magnet circuit for the 
four rotary switches individual to this or included 
in this section of the connector through operation 
of relay I l 02; and the completion of a circuit for ... , 
the operation of the so-called direct common 
relay 51l I. 

The circuit for operating relay 50! extends 
from ground at the third left hand tongue and 
back contact of relay 602, the third left hand -ti, 
tongue and back contact of relay 60 l, conductor 
'1HHl and the winding of relay 501 to battery. The 
,circuit for the transmitter switching lamp 213 
extends from ground through a circuit inter.:. 
rupter 800, the outer left hand tongue and front 45 contact of relay 8!l I, the back contact and outer 
left hand tongue of relay 6!l2, conductor 312, and 
through the lamp 2 l 3 to battery. 

The direct common relay 50 I is operated each 
time a receiving position transmitter relay such 50 as SO I, 70 ! or BO I associated in the same turret 
is operated and performs the same functions each 
time. These functions include: the preparation 
of a circuit for holding relay 502 operated and 
for operating relay 503; the connection of po- ,,5 tential to the left hand coil of relay 502 in par,­
allel with the coil of relay 503 for decreasing the 
time of energization of that coil to insure against 
relay 502 releasing and causing the rotary switch 
step magnets to operate again; closing the circuit tiu 
to the turret switching lamp 40 I, causing it to 
glow; preparing a circuit for operation of the 
direct sharing seize relay l 31l I in the event that 
a push button representing a destination served 
through the sharing connector is depressed; pre- n5 paring a circuit for the rotary switch step mag­
nets; and preparing a locking circuit for relay 
501. Since the circuits fully completed or merely 
prepared by the operation of the circuit common 
relay 501 are not extensive and easily traced, and 70 
are referred to hereinafter in more detail, the 
specific tongues and contacts involved will net be 
recited at this time. 

At this time the receiving position transmitter 
relay GO I, relay 1102 and the direct common relay 75 

understood that each turret hll,s a similar ar­
rangement of push buttons.. In the described 
arrangement, the push buttons are divided into 9 
groups of twenty-five each, one group of twenty­
three, and one group of twenty-two push buttons. 
These groups are referred to as group A, B, C, 
D, E, F, G, H, J, Kand Mand the first ten groups 
A to H represent destinations reached through 
the sharing connector. Groups J and K of 
twenty-five push buttons each and group M hav.,. 
ing twenty-two push buttons represent the so­
called directly associated sending circuits. 

Operation of destination push buttons 
group J 

The operation of the various involved elements 
of the turret connector will now be described in 
connection with the relaying or intra-office trans­
mission of a message to a destination repre­
sented by one of the push buttons in the J group. 
In this connection let it be assumed that the at­
tendant depresses the J--1 destination push but­
ton and this is done after the operation of _the 
transmitter initiate key such as 2 I 2 of the trans­
mitter from which the message is to be swttched. 
As will be noted in Pigs. 4 and 9, all the push but~ 
tons in the J group have one spring of their up­
per pair of contacts grounded and the operation 
or any one of these push buttons extends to 
ground over conductor ,iiJ3 through the coil of 
relay I il03, the. second right hand tongue and 
back contact of relay i OM, and the :i'om·th left 
hand tongue and back contact of the direct 
sharing seize relay i 3tl ! to potential whereby 
relay I {Hl3 is operated. 

Through its lower set of contacts the operation 
of the J--l destination push button applies a 
ground through one of the conductors of cable 
9;J2 to the corresponding point on the lower or 
marking level of the so-called A direct connector 
switch ! Hl6. Thus a point on the mar!,ing level 
of this switch is marked and in this instance it 
will be the No. l point. Incidently the same 
point on the so-called B direct connector switch 
1401 is simultaneously marked but the ms.rl,ing 
thereof performs no useful function at this time. 

The operation of relay I 0!13 by the above-de­
scribed circuit performs a number of functions 
which includes: the completion of a circuit .for 
the operation of relay 5!l4; the partial prepara­
tion of the step magnet circuit of the A direct 
connector switch ! I 06; opening of a grou-.1d con­
nection through contacts of relay !3\36 so that 
relay 602 can not be operated until both relays 
506 and 503 are or;erated; the marking of the 
twenty-fifth point on the lower or marking level 
of the direct selector rotary switch I l !l l, the cor-
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responding points of the other levels of which ::i.re 
connected to the top nine wipers of rotary switch 
I I OG; prepares the switch step magnet cut.-o:fI 
circuit for holding relay 50:2 operated and to op­
erate relay 503 when the wipers of rotary switch 
I Hl6 reach their marked point; and opens the 
operating circuits for the coils of relays I OM 
and 130 ! to insure that during the stepping of 
the A direct connector switch I i 06 neither the 
B direct connector switch 140 I nor any of the 
rotary switches in the sharing connector can be 
conditioned for operation. The circuit for the 
operation of relay 504 may be traced from ground 
through the second left hand tongue ar;;.d front 
contact of relay I !l!l3, the front contact and outer 
right hand tongue of relay 51) I and the coil of 
relay 504 to potential. 

Relay 504, the so-called direct relay No. I, con­
tr'ols the battery and ground connections for all 
the A and B direct connector switches, the direct 
selector switches, and hereinafter described shar­
ing selector switches associated with the same 
turret. This relay is slow to operate and this 
characteristic insures tnat relays 502, Hlll2, 5ij3 
and 506 associated with various ones of the rotary 
switches will have time to operate before the step 
magnets of the rotary switches can energ"ize 
when the wipers thereof are already resting. on 
a marked point. More specifically the operation 
of relay 5!l4 connects battery to the step mag­
.nets of the direct selector switch 11 ll .1, the A and 
B direct connector switches I !06 and I i!ll ! , and 
the sharing selector switch .1402 causing the di~ 
rect selector switch i:md the direct connector 
switch st?P magnets to be energized; completes a 
locking circuit for relay {HJ f ; prepares a -locking 
ch·cuit for rele,ys 532 and 5!l3 which is completed 
when these relays operate; and prepares a lock­
ing circi1it for itself when a destination push 
button is depressed. The circuit for holding relay 
60 ! operated include.s the front contact and in­
ner right hand tongue of relay 504, conductor 
509, the left hand tongue and front contact and 
winding of relay Gil I, and b~ck contacts of re­
lays 1~ I and 80 ! to potential. The circuit for 
the step magnet SM of rotary switch I IO I e:x­
tends from ground at the right hand tongue and 
back contact of relay 5J I, the front contact and 
inner right hand tongue of relay 50 I, conductor 
512, the inner tongue of relay j 102, the coil of 
step magnet SM of rotary switch I ! u f, conductor 
I !07, the tongue and back contact of relay !002 
and the back contact and outer left hand tongue 
of relay 504 to potential. The circuit to the step 
magnet SM of rotary switch 1106 extends from 
ground at the right hand tongue -Of relay 51 ! 
over a part of the 9,bove-described circuit, through 
the front contact and second toi1gue of relay 
l !02, the coil SM of step magnet of rotary switch 
J l 06, conductor 11 !JB, the inner right hand tongue 
and fro.nt contact of relay .f 003, conductor I 008, 
the back contact and tongue of relay 502 and 
the front contact and second left hand tongue 
of relay r.rna to potential. The step magnets SM 
of rotary switches j IO I and l lOG will be ener­
gized at approximately the same time and both 
rotary switches will start stepping and continue 
to step until their wipers reach tbeir respective~ 
ly marked points. Each switch will stop step­
ping when its marked point is reached and either 
:may reach that point first. 

Each time the step magnet SM of rotary switch 
I Hll is energized, the associated interrupter con­
tact completes a circuit from ground over con­
ductor I I OS through the right hand coil of relay 

10 
I002, to potential whereby the said relay is op­
erated. This relay in operating interrupts the 
step magnet circuit whereupon the step magi.1et 
releases and effects advancement of the wipers 

5 of switch I IO I to the next point, and the opening 
of the interrupter contacts at this ti.me inter­
rupts the circuit through the right hand coil of 
relay ! !Hi2 which releases and again completes 
the circuit to the step magnet. This operation 

10 and release of step magnet SM and of relay I 002 
eontinue until the wipers of switch i Hi I reach 
the marked or grounded point on the lowe1· level 
thereof at which time a circuit is completed from 
ground at this marked point, which for the as-

15 sumed condition is the 25th point, over conduc­
tor 11 j I, the third right hand tongue and front 
contact of relay (Hl I, conductor GM, the left hand 
coil of relay l0112, and the coil of relay 5!16 to 
potential. This circuit holds relay I 002 operated 

20 so that the circuit to the step magnet SM can 
not be r2estabiished, and effects operation of 
relay 506. • 

In a similar manner the interrupter contacts 
associated with the step magnet SM of relay I I Oil, 

25 in conjunction with the operation and release of 
relay 502 effects stepping of the wipers of this 
switch until the marked point on the lower or 
marking level is reached. At this time a circuit 
is completed from ground at the marked point 

30 through the front contact and sixthright hand 
tongue of relay 60 I I conductor 6!l6, the inner left 
hand tongue .and front contact of relay 1003, the 
third right hand tongue and front contact of re­
lay !ill I, the left hand coil of relay 502, and the 

35 coil of relay 503 to potential. This circuit holds 
relay 502 operated to prevent reestablishment of 
the circuit through the step magnet SM and ef-, 
fects operation of relay 503. • 

When relays 502 and I 002 are operated, they 
40 must be held in their operated conditi.on to pre­

vent reestablishment of the step magnet circuits 
controlled thereby and the possible stepping . of 
the wipers off the marked points. In this respect 
the wipers of the marking levels of these switches 

43 are bridging wipers so that the circuit th~ough 
the left hand windings of these relays 5il2 and 
I 002 are completed as soon as possible when the 
step magnets release. 

The operation of relay 506 in connection with 
50 the stepping of the wipers of rotary switch I Hl I 

to the points corresponding to the point marked 
on the lower level partially prepares a circuit for 
the operation of relay 602, and the operation ·of 

55 
relay 503 in connection with the stepping of the 
wipers of rotary switch 11 !Hl to the points corre~ 
sponding to the point marked on the lower level 
prepares a locking circuit for itself and relay 5!12. 
Relay 502 is a slow-to-release relay which char-

60 acteristic is useful when establishing trs,nsmis­
sio;n paths t'.hrough the sharing connector here­
inafter described. Relay 502 in operating also 
completes a circuit for operating relays S02 and 
317, and .establishes another circuit to ground for 

65 locking relay 60 I operated. 
The circuit for operating relays 602 and 317 

may be traced from ground at the back contact 
and outer left hand tongue of relay 1301, con­
ductor 1302, the inner right hand tongue and 

70 front contact of relay 503, the front contact and 
tongue of relay 506, conductor 507, the second 
left hand tongue and front contact of relay 6!l I, 
the right hand coil of relay 502, conductor 313, 
the coil of relay 3 I 7 of the intra~office transmit-

'.:; ter circuit, the l:lack contact and inner rig-ht hand 
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tongue of relay 3 I 6, and through a resistance 318 
to potential. 

The operation of the receiving position cut-off 
relay 602 through its third left hand tongue in­
terrupts the operating circuit of relay !HJ I where­
upon the latter releases; through its second left 
hand tongue it opens transmitter initiate circuit 
including conductor 3 l I so that the associated 
receiving position transmitter relay 60 I can not 

12 
Included in the equipment of the sending cil'­

cuit is a numbering machine 2 i O ! , an impulse 
unit 2102; a reperforator 2 i 1!3 and the line send­
ing tape transmitter 2101!. In the preferred ar­
rangement, the sending circuit also includes an 
automatic tape feed-out device 21 OG for feedin;:;· 
sufficient blank: tape out of the reperforator 2133 
to enable the last message character fo the tape 
to reach the tape transmitter 2 I 0.:%. 

be reoperated by operation of its associated trans- Ju 
mitter initiate push button while relay 602 is 
operated; transfers the transmitter opern,ting 
lamp circuit 312 from the interrupter 800 to a 
steady ground at the make contact of its outer 

A close-out key such as 220 l may also be pro­
vided to close out the sending circuit as, for ex­
ample, when the office at the distant end of the 
associated sending line is closed down. Also, a 
tape tie-up indicating arrangement 22G2 may be 
provided which functions to appraise the attend­
ant of the failure of the tape from the reperfora­
tor 2103 to advance properly. In addition to the 
above, the sending circuit includes a set of three 
impulse relays 2107, 2 ! 08 and 21 !l9 which oper­
ate in conjunction with a set of counting reiays 
211!1, 2111, 2112 and 2113 to detect an end-of­
message signal transmitted from the receiving 
position and initiate at such times the disconnec­
tion function. The end-of-message signal em­
ployed in the system of the present arrangement 
is a double period or two characters wherein the 
fourth pulse only is marking. 

left hand tongue whereby the lamp ceases to fl.ash J 5 
and glows steadily; through its inner right hand 
tongue it locks itself and relay 317 operated by a 
circuit including conductor 3 ! 3; closes another 
locking circuit through its left hand winding 
which is maintained as long as the destination 20" 
push button is held depressed; .and through its 
second right hand tongue and front contact 
closes the start circuit 3 IO. The other tongues of 
relay 602 control circuits which are obvious or 
perform functions only when a switching opera- 25 
tion is being made through the sharing connec-
tor, and since the operation being described is to 
a direct sending circuit, they perform no useful 
function at this time. 

The release of relay 50 I causes the turret so 
switching lamp tHI I to be extinguished and there-

Initiating transmission from the intra-offi,ce 
circuit 

The operation of reiay 317, as set forth above, 
when the desired intra-office transmission path 
has been established closes the initial seize cir­
cuit 309. This circuit is provided for indicating 

by inform the attendant that the switching op­
eration is completed and that the depressed des­
tination push button, which in this case is the 
No. I in the J group, may be released; and returns 
all the other circuits involving contacts of this 
relay to their normal condition. 

In this manner the intra-office transmitter 
circuit is connected to the intra-office path ~se­
lected by the operated destination push button, 
the transmitter operating lamp 2 13 has changed 
from flashing to a steady glow, and the turret 
switching lamp has been extinguished to inform 
the attendant that the destination push button 
may be released. The release of the push button 
effects release of relays 504, Ul02, 506, I l!l2, and 
60 I. Relays 602 and 3 I l remain operated until 
the end of the message. 

At this time the switching operation at the 
turret is complete with the wipers of the direct 
selector rotary switch 110 I resting on their 
marked or 25th point and the wipers of the direct 
connector switch 11 06 resting on their first point. 
Each set of nine points, one from each of the 
upper nine levels of switch 1106, is connected by 
cable 1114 to a sending circuit or position, and 
for the time being it will be assumed that the 
sending circuit of Figs. 21 and 22 is the one con­
nected to the first set of points of rotary switch 
11 OS. The circuits of the first eight conductors 
from a receiving position to a sending position 
were completed when switches 11 () I and 11 !lll 
reached their marked points, and the ninth or 
start circuit was completed when relay 602 oper­
ated. 

The sending circuit 

Each outgoing line or channel from the switch­
ing office has a so-called sending circuit or posi­
tion associated therewith, such as that of Figs. 
21 and 22. The essential function of such a cir­
cuit is to receive the message transmitted -over 
the intra-office path and store the same in a per­
forated tape which is subsequentiy employed to 
control a line sending transmitter. -

35 whether an intra-office circuit is busy and is so 
arranged that there is substanti8.lly zero poten­
tial at the point where a :second receiving posi­
tion would be connected to a busy intra-office cir­
cuit. At the sending circuit the initial seize cir-

4.0 cuit extends through resistance 2114 to negative 
potential and at the receiving position through 
front contacts of relay 31 i and the right hand 
coil of relay 319, back contacts of relays 3 Hi to 
a point on the transmitter allotter 32 L If the 

45 equipment of the sending circuit desired is not 
busy, the grounding of the initial seize circuit by 
the transmitter allotter 32 l operates relay 3 IS 
which locks up to positive battery through its 
left hand coil. The locking circuit including re-

50 sistance 322 is so arranged with respect to resist­
ance 211 ii that the potential at the center of the 
circuit is substantially zero and thereby prevents 
relays such as 311 of other transmitter circuits 
from operating when their associated receiving 

55 positions are seeking a connection to the same 
sending position. 

Relay 319 in operating closes the private cir­
cuit 308 through the coils of the seize relays 323 
in the receiving position and 2203 in the sending 

60 position. Relay 323 performs the following func­
tions: opens the circuit of the standby lamp 21 ti 
to indicate that a connection has been made to 
the sending circuit; prepares a circuit for the 
sixth or transmitter step pulse from the impuirn 

65 unit 2102; prepares a ground to serve as a lock­
ing circuit for relays 211 and 2 ! 6; and shunts 
contacts of the first right hand tongue of subse­
quently operated relay 316. 

At the sending position, operation if relay 22il3 
70 shunts a part of the private circuit maki.ng it in­

dependent of contacts of relays 220/l, 21 rn, 22fH3 
and the close-out key 220 ! , further opens the cir­
cuit to relay 2116 so that it can not be operated 
while the perforator is in use, completes a circuit 

75 for operating relay 2204, prepares a circuit for op~ 
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era ting the transfer relay 2 ! I l and conditions 
the tape tie-up unit 2202. Relay 22()3 also ini­
tiates operation of the numbering machine 2 HJ I 

a disconnect function wherein the various circuits 
involved are restored to their normal idle con­
dition. 

The circuits of the receiving position as well into a cycle of operation wherein the message se­
quence number along with certain other informa­
tion is transmitted to the reperforator 2 ! !l3 and 
perforated in the tape ahead of the message 
subsequently transmitted to the reperforator. 
At the end of the cycle of the numbering machine 

5 as those of a sending position function in the 
manner set forth whenever transmission is estab­
lished between two such circuits and, accordingly, 
the descriptj_on of the operation of these circuits 
',Vill not be repeated in connection with the de-

IO scription of the establishment of paths through 
dmerent units of the turret connector or the 
sharing connector. 

2 HI I, relay 2 H 7 operates and e,:tends the five 
signal conductors 3!Hl' through contacts of the 
impulse unit 2 rn2 to the reperforator 2 Hl3 and 
also extends the sixth pulse conductor 3!H' to the 
sixth pulse contacts. Accordingly, the reperfo­
rator 2 ! 03 is conditioned to perforate the mes- I;\ 

sage signals received over the signal conduc­
tors 306' and the step circuit for the trans1nH,-
ter of the receiving position is extended there-
to. Further details of the operation of the units 
and circuits of the sending position such as 20 
Figs. 21 and 22 are set forth in copencl.ing appli­
cation Serial No. 240, filed Ja.nuG,ry 2, 1948, 
wherein a similar sending position is employed. 

The first transmitter step pulse received over 
conductor 3(11 at the receiving position and ex- 2,3 
tending through fr.ant contacts of relay 323, back 
contacts of relay 2 ! I and the coil of relay 216 op­
erates the latter relay which con-1pletes a circuit 
through both of its coils and the coil of relay 2 I ! , 
back contacts of relay 2 Ii. and front contacts of :rn 
relay 323 to ground. However, re1ay 2 ! l does not 
operate until the end of the step pulse since the 
grounded step pulse short-circuits the coil of re­
lay211. 

The operation of relay 2 l ! at the end of this :,0 
step pulse switches the fi-✓e signal conductors 
306 to the tongues of the tape transmitter 21J2 
and a subsequent closing of these conductors at 
the impulse unit 2 I tl2 causes the selecting mag­
nets in the reper:fora&or 2 ! !l3 to be energized in 40 
accordance ·with tlle markingiy positi.oned tongues 
of the transmitter. Thus, the first character in 
the tape 2!13 is re:i:;ei-forated iTl the tape of reper­
forator 2103 and the subsequent closing of the 
sixth pulse circuit 30"/', at this time extending ;-, 
over the circuit including the front contact and 
outer right hand tongue of relay 21 I, the coil 
of relay 21 S and through pv.rallel circuits each 
hav:ing a coil of relay 219, to the step magnet 
SM of tape transmitter 2!l?., energizes the step 
magnet SM. Thus, the step magn0t is energized 
to advance the next perforation in the tape into 
registry with the sensing pins of tape transmitter 
:,Hl2 and. it is sub::;cquently transmitted to the 
reperforator 2 HliJ. In general, the functions of :,,, 
the circuits of Figs. 2 and 3 are substantially 
similar to those described in greater detail in 
the above-mentioned application Serial No. 240, 
filed January 2, 1943. 

Ovemtion of destination push buttons 
group K 

The turret connector operates in much the 
same manner when a push button of the K group 
is depressed as described above in connection 
with the operation of J group push buttons. 
When a K push button is depressed, ground 
through its upper pair of contacts is applied over 
conductor 404, through the coil of relay I 004, a 
back contact of relay I 003 and the fourth left 
liand tongue and back contact of relay I 3 !! j to 
potential, instead of through the coil of relay 
Hltl3 as is the cnse when a group J push· button 
is depressed. The operation of relay I fHlli func­
tions 'similarly to relay ! 003 to complete a circuit 
to cause stepping of the wipers oI rotary switch 
14!'.H to the marked point. This switch, some­
times called the B direct con..riector switch, has 
connected to the points thereof the various send­
ing circuits represented by various ones of the 
group K destination push buttons. 

Relay I !Jij,i in operating mG.rks the twenty­
fourth point on the marldng level of rotary switch 
I HH so that the wipers thereof will stop at this 
point and extend the circuits of these wipers to 
corresponding wipers on rotary switch ! ~(l l. 

Operation of destination pUsh buttons 
group 1W 

In .the same manner, the operation of an M 
group destination push button estabiishes a 
transmission path through one of the sets of the 
first t·.venty-two points on the levels of the direct 
selector switch I UH. At such times the point 
on the lower marking level of switch ! i !l I is 
marked directly through the lower sets of push 
button contacts over a conductor of cable 01.l I 
and another ground from the upper contacts of 
the push button over conductor IHJ2, through 
contacts of relay 5!l l and the coil of relay 5!14 
to potential operates the latter relay. 

The operation of relay 5114 (direct relay No. D 
through its in..<1er right hand tongue supplies a 
ground for holding the receiving position trans­
mitter relay GD i locked up; through its outer 
left hand tongue and front contacts it applies 

End-oj-rnessage signal 

When tho double period constituting an end­
of-message signal. is transmitted to the sending 
po1oition, the receipt of the second· period causes 
operation of relay 2 l !3 which through its outer 
right hand tongue opens the private circuit 308, 
308' and thereby effects release of the seize relays 

il0 potential • through a tongue and. back contact of 
relay I 002 to the step magnet SM of rotary switch 
I I ill causing it to operate; and locks itself oper­
ated to. the push buttons upper contacts inde­
pendently of the outer right hand tongue and 

Gi\ front contact of relay 50 I, the latter circuit in­
sures that relay 5il4 will remain operated after 
relay 50 I releases or as long as the destination 
push button is held depressed. 323 and 2203 as well as the transfer relay 2 ! 11. 

The release of these three relays electrically dis­
connects the transmitter 232 from the reper­
forator 2 ! 03 and initiates the restoring of the 
circuits to normal. Relay 323 releases relay 3 l 7 
which in turn causes relay 319 to release. Relay 
323 also rele::rnes relay 602 of the turret connec-

70 The completion of the circuit to the step mag­
net SM .of direct selector switch 11 !:l l initiates it 

tor and thus the end-of-message signal initiates 75 

into seeking the grounded point on its lower level 
and when the marked point is reached, the 
ground thereon is extended through the asso­
-ciated wiper, conductor ! ! I ! , the third right hand 



2,546,680 

15 16 
pressing the transmitter initiate push button of 
the intraoffice transmitter circuit having the mes­
sage to be switched which causes oper:,,tion of re-
lays 50 I and 60 I. 

As noted above, the sharing connector includes 
a number of rotary switches which are common 
to a pluralLy of turrets each of which may have 
several receiving positions associated therewith. 
In the specific arrangement disclosed, provision 

tongue and front contact of relay 60 I, conductor 
601!, the left hand winding of relay I 002 and the 
coil of relay 506 to battery. The latter circuit 
locks reiay I 002 in its operated position and 
effects operation of relay 506. With relay I 002 5 
held operated no further stepping of rotary 
switch i I !l I will occur and with relay 5!lS oper­
ated a circuit is completed for operating the 
receiving position cut-off relay 602 as well as 
the transmitter initiate relay 317 • in the intra­
cffice transmitter circuit and thereby complete 
establishment of the desired transmisison path. 

10 is made for the employment of some twenty-four 
sharing connector rotary switches, each. with 
twenty-five points on the muLiple levels there­
of. Figs. 13, 16, 17, 18, 19 and 20 disclose the com­
mon equipment of the sharing connector and the Establishing transmission path through 

the sharing connector 

The operation of the sharing connector is quLe 
diflerent from that of a turret connector and 
since the sharing connector is common to a 
plurality of turrets, exclusive control thereof 
must be established when swLching through a 
turret to prevent interference from the other 8.S­

sociated turrets. In the arrangement shown the 
sharing connector provides for the establishment 
of in,.raoffice transmission paths to any one of 
198 sending positions. These destinations are 
represented by eight groups of destination push 
buttons A to G of twenty-five each and group H 
of twenty-three. 

The circuits through the upper pair of contac:s 

15 equipment of two sections as well as parts of 
other sections. • 

In Figs. 19 and 20 rotary switches 190 I and 2!10 I 
represent the rotary switches of two sections of 
the sharing connector and as indicated the upper 

20 seven and ninth wipers of these switches are con­
nected by cables 191)2 and ! 903 to rep1·esentative 
sets of points on the sharing selector rotary 
switches, such as ! 402, Hi02 of all such switches 
in the three tuTrets associated with the sharing 

25 connector. The wipers of the eighth levels of 
switches I 901 and 201ll are connected to tongues 
of associated control relays, the front contacts 
of which extend to respective points in the eighth 
level of switches I l!ll2 and 1502. 

of destination push buttons in groups A to H select 30 
the rotary switch in the sharing connector and 

Ea.ch sharing connector rotary switch such as 
190 I and 200 l has individually associated there­
with a set of three relays which opera,e in con­
junction therewith. The three relays for rotary 
switch !!JO I are shown in Fig. 17 and are referred 

the quadrant of the switch points con,aining the 
desired intraoffice path. These upper contacts 
of each group o.f twenty-five destination push but­
tons are multipled in three grour::s, of nine, eight 
and eight, and each of lhese multiples is used to 
control different rotary switches of the sharing 
connector. The lower springs of the upper pair 
of contacts of these push buttons are multipled 
as indicated in Figs. 4 and 9 in groups of six, six, 
six and seven for each push button group, and the 
connections from these multiples determine the 
quadrant of the rotary switch in a sharing con­
nector in which the selected intraoffice path will 
appear. 

The lower pair of contacts of the groups A to 
H mark the lower or marking level of the sharing 
connector rotary switches. The upper springs of 
~he lower pair of contacts of these push buttons 
are grounded, and the lower contacts of every 
seventh push button are rnultipled together so as 
to form six multiples of four push buttons per 
multiple from each of the eight push button 
groups. That leaves one push button, the 
twenty-fifth in each group, not included in. one 
of the multiples. The six multiples and the 
twenty-fifth point are connected to the same 
multiples and the twens-fifth point of all the 
push buttons of groups A to H inclusive and a 
connection from each of those multiples or a total 
of seven is used for marking. With this arrange­
ment only seven cross office conductors are re­
quired for each turret for marking any of the 
intraoffice transmission paths appearing on the 
twenty-four rotary switches of the sharing con­
nector. 

Operation of destination push buttons 
gro·up A 

The operation o.f the sharing connector will 
now be described in connection with the estab­
lishmen~ of an intraoffice transmission path 
therethrough to a sending circuit represented by 
the destination push button A-1. As set forth 
above, all switching operations are initiated by de-

35 to as the sharing selector reiay I 703, the sharing 
start relay 1104, and 'the sharing disconnect re­
lay 1705. Corresponding relays 1803, 18!!4 and 
1805 for the ro.ary switch 2 00 I are shown in Fig. 
18. The sharing selector relays !903, 1953, 201)3 

40 and 2053, the sharing start relays 190/J, 1954, 2004 
and 2054 and the sharing disconnect relays HHJ5, 
l 955, 2005 and 2G55 for other sections of the shar­
ing connector are shown without their associated 
rotary switches. 

40 The common relays of the sharing corinec:or 
include a so-called sharing start control relay 
1707, a sharing cut-off relay l'iflS, !:', sharing puls­
ing relay 1709, four sharing group A relays 1·60 !, 
1602, 1603 and 16011 and four sharing group B 

50 and C relays HHl6, 1607, 161l8 and HH.19, Also in­
cluded in the common control equipment for the 
sharing connector is a pair of relays for each 
turret, a so-called direct sharing seize relay and 
a so-called direct sharing m?,rking relay. Relay 

55 I 30 I is the direct sharing seize relay for the tur­
ret shown and relay 1304 is the direct sharing 
marking· relay for the same turret. Relays l 3 5 I, 
1354, 1361 and 1361! are similar relays for the 
other turrets. 

60 For the time being it will be asstuned that a 
message is to be switched to the sending position 
represented by the first or No. I push button in 
the A group of destination push buttons and 
that the connection to this sending position may 

65 be es~ablished through either the sharing con­
nector rotary switches 190 ! , or those not shown 
but associated with control relays ! 903, 1904 and 
1905 or 1953, 1954 and 1955. It will also be 
assumed that rotary switch I 90 I has the first ap-

70 pearance of this sending circuit, rotary switch of 
relays 1903 to 1905 the second, and the rotary 
switch of relays 1953 to I 955 the third. 

The depression of group A-I destination push 
buttons completes a circuit (assuming all three 

7 5 direct sharing seize relays 13 0 I , 13 51 and 13 61 are 
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released) for the operation of the sharing selec­
tor relay 1103, the sharing group A relay 160 I and 
the direct sharing seize relay 13 ll I of this turret. 
It will be noted that this includes the sharing 
selector relay 1703 associated with the rotary 
switch 190 I having the first appearance of the 
desired sending position. The circuit for the 
operation of the above relays may be traced from 
battery through the coil of relay I Hi3, conductor 
1111, the upper pair of contacts of push button 
No. I group A, conducto1· 906, the left hand 
winding of relay 160 ! , conductor 1611, back con­
tacts of relays 1361 and !36!, the :eight hand 
winding of relay 1301, conductor 130!!, the back 
contact and outer left hand tongue of relay !004, 
the front contact and fourth right hand tongue. of 
relay 50 I and the outer left hand tongue and 
back contact of relay I 003 to ground. The above 
circuit may be refererd to as the sharing seize 
circuit and includes back contacts of the • direct 
sharing seize relays 1351 and ! 361 associated 
with the other turrets so that only one may have 
control of the sharing equipment at any one 
time and through the direct common relay 50 I 
of the turret from which the switch is being 
made to insure against seizing control of the 
sharing equipment when no intraoffice transm'tt­
ter circuit is conditioned for switching. The cir­
cuit also includes back contacts of relays, direct 
relay No. 2 and direct relay No. 3, l!l!l3 and lil04, 
respectively, to prevent an operated one of the 
push buttons of groups A to H representing the 
sharing connections from being effective at the 
i,ame time one of the J or K group push buttons 
representing the directly served sending posi­
tions of the same turret is being used. The lower 
pair of contacts of push button No. I group .A 
mark the sharing connector switches. 

Corresponding points on the marking or lower 
levels of •all of the rotary switches such as ! 911 ! 
and 20!! ! of the sharing connector are multipled 
together, that is, the No. I points of each of 
these switches are multipied together as are all 
other correspondingly numbered points, and 
these multiples by means of the twenty~five con­
ductor cable I mn term.imJ,te on individual tongues 
of the sharing group A relays 16131 to 1604. As 
indicated, relays 1601, 1602 and !503 each termi­
nate a group of six of these multiples and relay 
I Sll4 termirni,tes a group seven. Only one of 
the group A relays l 6!l I to I !i!l4 operates at a 
time through a circuit such as that described 
hereinbefore, and the operation thereof together 
with the operation of the turret's direct sharing 
marking relay such as 1304 establish the mark­
ing circuit for the sharing connector switches. 
Such a circuit originates at ground and extends 
through the lower pair • of contacts on the de­
pressed destination push button and, assuming 
the No. I push button in the A group is depressed, 
this ground will be extended over a conductor of 
cable 910, the inner right hand tongue and front 
contact of relay l 304, to the front contact of each 
of the inner tongues of relay l 60 I to 1604. Since 
only relay ! 60 I to 161!4 will be operated under 
the assumed conditions, this ground will be ap­
.plied to only one of the multiples of cable I 901 
and for the assumed conditions will extend to the 
!No. I points on all the marking levels of the 
sharing connector rotary switches such as 190 I. 
At this time the same point on all the marking 
levels of the sharing connector rotary switches 
will be marked and the sharing selector relay 
such as 17il3 of the rotary switch having the first 
appearance will be energized. 

ts-
The operation-of the sharing selector relay 1703 

will cause either its associated sharing start re.,. 
iay I 10~ to operate if the associated rotary 
switch 1901 is idle and has no other transmission 

5 path established therethrough, or if this rotary 
switch is busy the sharing start relay such as 
!904 of the second appearance if this is idle; 
but if its associated sharing selector rotary switch 
is also busy, it will cause the operation of sharing 

10 start relay 1954 of the third appearance sharing 
selector rotary switch. If the third appearance 
is •also busy, the turret busy lamp 401 is caused 
to glow. In other words, if the rotary switch of 
sharing start relay 1704, is busy, relay 1904 will 

15 operate; if both rotary switches of the sharing 
start relays 1704 and 1904 are busy, the sharing 
start relay 1954 will operate, s,nd if all three are 
busy, the direct busy relay 51 l will operate to 
complete a circuit to the turret busy lamp 401. 

20 The glowing of this lamp signals the attendant 
that the three rotary switches having the three 
appearances of the desired sending circuit are 
busy and have other transmission pa_hs estab­
lished therethrough and that she must wait until 

25 one of them is released before the transmission 
path desired can be established. For the time 
being let it be assumed that the rotary switch 
190 I of the first •appearance of the destination 
represented by the No. I destination push button 

30 of the A group is idle. Then the operation of 
corresponding relay 1703 effects operation cif 
the associated sharing start relay I 704. 

The circuit for operating relay 1704 may be 
traced from ground through the front contact 

35 s.nd left hand tongue of relay 1103, the right hand 
tongue •and back contact of relay. 1105, the. left 
hand coil of relay ! 104 and the back contact and 
tongue of the sharing start control relay 1101 
to battery. In addition the operation of relay 

40 f'/03 partly prepares a turret busy lamp circuit 
and completes •a locking circuit for relay 1704. 
The latter circuit prevents a false operation of 
the second sharing start relay by the release of 
the first sharing start relay before the release 

45 of the selector relay 1103 at the end of a switch­
ing operation. The circuit for locking relay 1104 
operated extends from ground at the outer right 
hand tongue and front contact cif relay 1103, the 
inner right hand tongue and front contact of re.,-

50 lay llll4, the right hand coil of this relay and 
the coil of relay 1101 to potential. 

When relay l 30 I operates on the completion 
of the described circuit through its left hand 
coil, it performs a number of functions which 

55 include the following: the extension of the cut­
off circuit through its outer left hand tongue, 
conductor 1311, to a front contact on relay 1108 
so that this relay 1108 as well as relays 503 and 
506 must operate before the receiving cut-off 

60 relay 602 is operated; completes ~ circuit for 
the operation of the associated sharing marking 
relay 1304; completes a circuit for operating re­
lay 504; opens the operating circuits for the 
other two direct sharing seize relays 1351 and 

65 1361 to insure that neither of them will operate 
while the first is operated; completes a circuit 
through its right hand coil for locking itself 
operated; completes a circuit for operating the 
receiving position sharing relay 6!l3; partially 

70 prepares the sharing busy circuit for operating 
relay 51 I when required; marks the twenty­
third point on the lower marking level of rotary 
switch l IO I and opens the operating circuits for 
relays I 003 and f0D4. 

-'I'll The circuit for operating relay 504 may be 
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traced from ground to the inner left hand tongue 
and front contact of relay 1301, conductor 1312, 
the front contact and outer right hand tongue 

20 

of relay 50 I and through the coil of relay 504 to 
potential. The locking circuit through the right 5 
hancl coil of 1301 extends through the front con­
tact and inner right hand tongue, conductor 
1313 to ground at the inner left hand tongue and 
front contact of relay 1104. Relay 603 is oper­
ated by a circuit originating at ground on the 10 
second left hand tongue of relay 130 I and ex­
tending over conductor 1314 through the fourth 
right hand tongue and front contact of relay 60 I 

reached the ground thereat is extended over con .. 
ductor 1911 through the outer right hand tongue 
and front contact of relay 1704 and coil of relay 
1108 and the left hand coil of relay 1709 to po­
tential. This circuit operates the sharing cut­
off relay 1708 and holds the sharing pulsing relay 
1709 operated and thus prevents reenergization 
of the step magnet SM. 

The operation of the sharing cut-off relay 1708 
partially prepares the operating circuit for relay 
602 and completes a locking circuit for itself 
and relay 1709 by a circuit through a front con­
tact to ground of relay 110·4. 

and the coil of relay 603 to potential. The mark-
ing circuit of the twenty-third point on the 15 
marking level of rotary switch 11 0 I is from 
ground at the third left hand tongue and front 
contact of relay 130 I over conductor 1316 to the 
said point. 

Operation of sharing selector switch 1402 

When relays 504 and l 304 are operated, a cir­
cuit is completed for the step magnet SM of 
sharing selector switch 1402. This circuit may 
be traced from battery through the second left 

At this time relays 1301 and 1104 are operated 
for starting the rotary switches to search for the 
marked points on the marking level thereof. 
The wipers of the rotary switches involved 
start stepping simultaneously and may reach 
their respective marked points in any order. It 
makes no difference which switch steps to its 
marked point first or which is last and it will be 
assumed that the sharing connector switch 190 I 
is first, the sharing selector switch· f 402 is second 
and the direct selector switch 11 0 I is third. 

The operation of the sharing start relay 1104 
prepares the sharing rotary switch cut-off cir­
cuit; prepares a circuit for operating relay 1105 
after relay 602 operates; completes the locking 
circuit through the right hand coil of itself 
which also causes relay 1707 to operate and there­
by disconnect operating battery from all the 
_other sharing start relays such as 1904, 1954, 
1804, 2004 and 2054; opens the so-called shar­
ing answer-next circuit to prevent improper 
.operation of other sharing start relays before 
release of relay 1703; completes a step magnet 
circuit for the sharing rotary switch • 190 I ; and 
completes the above-described locking circuit for 
relay 1301. . 
' The less obvious of the above circuits com­
pleted by the operation of relay 1704 include a 
circuit from ground at the outer right hand 
tongue and front contact of relay 1703, the inner 
right hand tongue, front contact and coil of 
relay 1104 and through the coil of sharing start 
control relay 1707 to battery; ground through 
the back contact and tongue of relay 1709, the 
third right hand tongue and front contact of 
relay 1707 and the coil of step magnet SM of 
rotary switch 1901 to battery. 

. -Operation of sharing connector rotary switch 1901 

When the circuit is completed through the 
·step magnet SM of rotary switch 190 I and it is 
'.energized; the interrupter springs complete a 
·circuit through the right hand coil of relay 1709 
to operate the same. The latter relay in oper­
ating opens the circuit to the step magnet SM 
whereupon it releases and effects advancement 
;of the wipers one point and through its inter­
rupter springs opens the circuit to the right hand 
coil of relay 1709. The release of relay 1709 
·causes the step magnet SM to operate again and 
-cause reoperation of relay 1709 in the manner 
described. Such operations of the step magnet 
SM and relay 1709 continue until the wipers of 
the lower or marking level of switch 190 I reach 
the marked point which for the assumed con­
'di.tions is the No. I point. When this point is 

20 hand tongue and front contact of relay 504, the 
tongue and back contact of relay .fi02, conductor -
I 008, the front contact and outer left hand 
tongue of relay 1304, conductor 1311, the coil 
of step magnet SM of rotary switch !402, con-

25 ductor 1406, a tongue and front contact of relay 
1102, conductor 512, the inner right hand tongue 
and front contact of relay 50 I and the right hand 
tongue and back contact of relay 511 to ground. 

As the step magnet SM energizes its inter-
30 rupter springs complete a circuit from ground 

over conductor 1407 and through the right hand 
coil of relay 502 to potential. This circuit oper­
ates relay 502 which in turn interrupts the circuit 
to the step magnet SM which releases and inter-

35 rupts the circuit to the right hand coil of relay 
50·2. The release of relay 502 reestablishes the 
step magnet circuit and such energization and 
release of the step magnet SM and relay 502 con­
tinue until the wipers on the lower or marking 

40 level of rotary switch l 402 reach the grounded 
or marked point which for this instance wiil be 
the No. I point. When the marked point is 
reached, relay 502 is locked operated so as to 
prevent further stepping of the switch and a 

45 circuit is completed for operating relay 1503. 
These circuits may be traced from ground 
through the right hand coil of relay I 705, the 
front contact and outer left hand tongue of relay 
1704, resistance 1712, conductor 1113, one of the 

50 twenty-four conductors of cable 1408, the first 
point and wiper of the lower level of the sharing 
selector rotary switch 1402, conductor 1409, the 
outer tongue and front contact of relay 603, the 
third right hand tongue and back contact of 

55 relay 602', conductor 608, the third right hand 
tongue and front contact of relay 50 i, the left 
hand coil of relay 502 and the coil of relay 5D3 
to potential. Also a parallel path to battery is 
also completed through the left hand winding 

60 of relay 511·2 through contacts of relay 50 I to 
potential. 

The operation of relay 503, the direct cut-off 
relay, prepares a circuit for holding itself oper­
ated after all the rotary switches have reached 65 their marked points or after relay 51 l operates, 
until the actuated destination push button is 
released. The operation of relay 503 also further 
locks relay 60 I operated and further prepares 

70 the operating circuit for relay 602. 

Operation of direct selector rotary switch 1104 

When relay 504 operates it also completes a 
circuit for operating the step magnet SM of ro­

'15 tary ,switch 110 I and this circuit extends from 
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battery at the outer left harid tongue arid front 
contact of relay 504 through the back contact 
and tongue of relay I 002, conductor I !01; the 
coil of step magnet SM and through a tongue 
and front contact of relay 11 ll:! to ground over 
the conductor 512. The operation of the step 
magnet SM through its interrupter springs com­
pletes a circuit for operating rels,y i 1Hl2 which 
then opens the step magnet circuit. This releases 
the step magnet SM and these operations con­
tinue until the wipers of rotary switch i IO I reach 
the points corresponding to the marked point 
oh the lower marking level which for the assumed 
condition is the twenty-third point. When this 
point is reached, the ground thereat is extended 
through the wiper, conductor ! I I l, the third 
right hand tongue and front contact of relay 
60 I, conductor 61M, the left hand coil of relay 
I 002 and coil of relay 506 to battery. Relay 
1002 is thereby locked operated and relay 50G 
in operating completes a circuit for operating 
relay 602 it being assumed that relay 1"108 and 
503 Operate first. This circuit may be traced 
from ground through the right hand tongue and 
front contact of relay 1708, conductor 13 l I, the 
front contact and outer left hand tongue of relay 
1301, conductor 1302, the inner right hand tongue 
and front contact of relay 503, the front contact 
and tongue of relay 506, conductor 5C·7, the sec­
ond left hand tongue and front contact of relay 
601, the right hand coil of relay S1J2, conductor 
313, the coil of relay 317, the baclr contact and 
inner right hand tongue of relay 302 and through 
resistance 318 to potential. 

The completion of the above citcuit effects 
energization of relays 502 and 3 ! 7 which in oper­
ating complete functions hereinbefore set forth 
ih connection with the description of establishing 
a transmission path to a directly associated send~ 
ing position. In addition relay 602 in operating 
locks relay 693 operated and disconnects the 
wiper of the marking level of the sharing con­
nector rotary switch 190 I from the cut-off relay 
connection and the connection thereof to battery 
through a low resistance. The purpose of this 
circuit is to busy the respective sharing Connector 
rotary switch 190 I to all other receiving positions 
by operating the associ[',ted disconnect relay 
1705. The circuit for relay I 'l'il5 is from battery 
through the front contact and third right hand 
tongue of relay 602, the front contact and tongue 
of relay 603, conductor 1409, the wiper and No. 
I point of the marking level of rotary switch 
1402, conductor 1713, resistance 17!2, front con­
tacts of relay 171l·II and the right hand coil of 
relay 1705 to ground. 

More specifically, the operation of relay 1705 
places the left hand coil thereof in parailel with 
a resistance 1112 so that when relay 1104 sub­
sequently releases, the high resistance left hand 
coil limits the amount of current that can flmv 
over the above circuit. Relay 1705 in operating 
also transfers the .sharing answer-next citcuit to 
the next sharing section and closes the initial 
seize intraoffice circuit so that intraoffice trans­
mission of the message may be started. 

The operation of relay 602 as set forth causes 
the release of relay 501. The latter relay in 
releasing as described opens the seize circuit 
which also passes through coils of relays 1703·, 
160 I, and ! 30 I causing these relays to release. 
To insure against false operation of the shar­
ing answer-next circuit, a predetetmined release 
;sequence of the above three relays is necessary 
and is achieved .through locking circuits. Relay 
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1103 reieases first; relay 1704 second, and rela:V: 
1301 third. 

As relay 1703 releases, it opens the Jocking cir­
cuit for relay 1704 permitting it to release and 

5- restore the circuits of its other contacts to their 
normal idle condition. The release of relay 1704 
opens the locking circuit for relays 130 I, 1708 
and 1109 permitting them to release; further 
opens the sharing connector rotary switch step 

m magnet circuit; completes the sharing answer­
next circuit; removes the shunt resistance 1112 
from around the left hand winding of the left 
hand coil of relay l 705 and opens the sharing 
cut-oft' circuit from the marking level of its asso-

15 ciated sharing connector rotary switch 1901. 
The busying of a point on the marking level 

of the sharing selector switch 1402 is accom­
plished by placing sufficient resistance in this 
circuit to prevent other sharing selector switches 

20 of the turret from stopping on corresponding 
points or upsetting the conditions of the first 
connection established through such a point-. 
The current permitted to flow is sufficient to 
maintain relay 1105 operated but insufficient to 

2o operate relays 502 and 503 of the same or an• 
other turret. 

When the switching operations are completed 
and the transmission path to the desired send­
ing position established through the involved ro~ 

30 tary switches, the common sharing switching 
equipment is immediately released for use in 
establishing transmission paths from receiving 
positions of other associated turrets contro1ling 
the sharing equipment even though the destina-

35 tion push button is held depressed. This is pos-­
sible since relays 1708 and 1709 release follow­
ing the release of relay 1104 and make these re­
lays available for a new operation and the release 
of relays 130 I and 1304 makes the sharing equip-

,JIJ ment available to the other associated turrets. 
When relay 50 I releases, the circuit to the tur.:. 

ret busy lamp 407 is opened to extinguish the 
same and informs the attendant that the desired 
intraoffice transmission path has been estab-

,,5 lished and that the depressed destination push 
button may be released. As set forth, the shar~ 
ing equipment is made available for use by the 
other turrets upon the establishment of the .de:-

50 
sired intraoffice transmission path, although the 
direct equipment of the turret involved is held 
locked up until the destination push button is 
released. The release of relay 1304 following 
release of telay 130 I transfers the marking cir-

55 cuit of the destination push button from the 
sharing section multiples to a holding circuit fol" 
relay 503 whereby the relay is held operated as 
long as the destination push button is held de­
pressed. Relay 503 remains operated during the 

60 travel time of relay 1304 because Of its slow-to­
release characteristic. 

The release of the destination push button 
causes relays 502 and 5113 to release and at this 
time the locking circuit of relay 602 is opened 

65 but it remains operated until the end of the mes~ 
sage because of the circuit through its right hand 
coil. As relay 503 releases, it effects release of 
relay 60 i and at this time relays 602, 603 and 
1705 of the involved section of the sharing con~ 

70 nectot are the only switching relays operated for 
the switching, operation just described. 

The end of the :message as set forth releases re­
lay 323 of the intraoffice transmitter circuit which 
opens the circuit through the coils of relays 317 

'to and 602, · Relay 502 in turn releases relay 603, 
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relay 1705 . and· relay 316 and extinguishes the 
transmitter switching lamp 213. 

In the above-described switching operation, it 
was assumed that the sharing section having the 
first appearance of the destination represented by 
the A-I destination push button was idle and 
that the desired transmission path was established 
through this section. The operation will now be 
described when the section of the first appearance 
is busy and the section of the second appear­
ance idle, then the operation when the section 
of the first and second appearances are busy and 
the section of the third appearance idle and final-
ly the operation when the sections of all three 
appearances are busy. 

Each section of the sharing connector as set 
forth contains a sharing connector rotary switch, 
such as 190 I, a sharing selector relay such as 
1703, a sharing start relay such as 1704, and a 
sharing disconnect relay such as 1705. Each of 
the sharing connector rotary switches have in 
the embodiment disclosed twenty-five intraoffice 
circuits or sending positions connected to their 
stators in groups of nine, eight and eight. Each 
of these groups are multipled to three consecu­
tively arranged switches and each group starts 
on a separate rotary switch. For example, the 
first group of nine intraoffice circuits starts on 
the first rotary switch, the next group of eight 
intraoffice circuits starts on the next rotary 
switch and the third group starts on the third 
rotary switch, etc. The intraoffice circuits which 
start on the twenty-third switch are multipled 
to the twenty-fourth and first and those which 
start on the twenty-fourth are multipled to the 
first and second. In this manner a chain ar­
rangement is provided with each switch contain­
ing the first appearance of one group, the second 
appearance of another and a third of still an­
other group. The interconnections for six sets 
of three each of the relays of each sharing con­
nector section is shown in Figs. 17, 18, 19 and 20 
as well as the sharing connector rotary switches 
1901 and 2001 for the first and fourth of such 
groups. 

A call is initiated in the answer-next circuit 
by operating the sharing selector relay, such as 
1703, forming a part of the first appearance 
sharing section and it is assumed that the first 
section has the first appearance of the desired 
intraoffice circuit. Accordingly, relays 1703 will 
be operated as above set forth. If this section 
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1705 and 1905 will be operated and relays 1704· 
and 1904 released. The operation of relay 1703 
under this condition completes a circuit as de­
scribed to the outer right hand tongue of relay: 

5 1905, and because this relay is operated, the 
circuit is extended through the associated front 
contact, the back contact and outer right hand 
tongue of relay 1904, conductor 1913, the inner· 
right hand tongue and back contact of relay 

10 2053, conductor 2012, the back contact and left 
hand tongue of relay 1953, the outer right hand 
tongue and back contact of relay ! 955 and 
through the left hand coil of relay 1954 to po­
tential over conductor 1912. This circuit effects 

15 operation of relay 1954 whereby the desired 
intraoffice transmission path is established 
through the section having the third appearance. 

When the sections having all three appearances 
of the desired intraoffice circuit are busy, all 

20 three associated sharing disconnect relays such 
as 1705, 1905 and 1955 will be operated and the 
operation of relay 1703 at this time will apply 
the above ground circuit through the tongue 
and front contact of relay 1955, the back con-

25 tact and outer tongue of relay 1954, conductor 
1914, the fourth tongue and right hand contact 
of relay 1301, conductor 1318 and the coil of 
direct busy relay 511 to potential. Operation 
of this relay completes a circuit through its outer 

30 left hand tongue for the operation of the turret 
busy lamp 407. 

The illumination of the turret busy lamp 401 
informs the attendant the rotary switches of 
all three appearances of the desired sending 

35 circuit are busy. The attendant may thereupon 
wait until one of the rotary switches become 
available or she may proceed to switch messages 
from other receiving positions. However, before 
other messages can be switched some of the op-

40 erated relays must be released and this is ac­
complished by operating a turret clear-out push 
button 408 to short-circuit the battery employed 
in the operating circuit for relay Gil I whereby 
the relay is released and permits operation of 

45 other such relays. 
While the invention has been described in but 

a single embodiment thereof, it will be under-' 
stood that various modifications and changes 
may be made therein without departing from 

50 the spirit or essential attributes thereof, and 
it is desired that only such limitations be placed 
thereon as are specifically set forth in the ap~ 
pended claims. is idle, the start relay l 704 operates and estab­

lishes the transmission path. If this section is 
busy, relay 1705 will be operated and relay 1704 55 
released. When this condition exists the opera­
tion of relay 1703 will complete a circuit from 
ground through its left hand tongue, the outer 
right hand tongue and front contact of relay 
1705, the back contact and second right hand 
tongue of relay 1704, conductor 1716, the inner 
right hand tongue and back contact of relay 
2003, conductor 2011, the back contact and left 
hand tongue of relay 1903, the outer tight hand 
tongue and back contact of relay 1905 and the 
left hand coil of relay 1904 to conductor 1912 
and back contacts of 1707 to potential. Thus, 

What is claimed is: 
1. In a telegraph switching system, a storage 

controlled telegraph transmitter, a plurality of 
outgoing telegraph channels, a plurality of sepa­
rate independently operable switching units as­
sociated with said transmitter for establishing 

60 transmission paths from said transmitter to 
associated channels, each of said units being 
capable of establishing· a path to a plurality of 
said channels and a path to any one of said 
channels being capable of being established 

65 through a plurality of said units one at a time·, 
a plurality of manually operable elements for 
indicating a channel to which a path is to be 
established, means operative in response to the 
actuation of one of said elements for condition~ 

the sharing start relay 1904 of the second ap­
pearance of the desired intraoffice circuit is op­
erated whereupon it functions in the manner 
set forth to complete the intraoffice circuit 
through its associated rotary switch in the same 
manner as the intraoffice circuit was established 
through rotary switch 190 I. If both the first 
and second sections are busy associated relays 

70 ing for operation the plurality of units having 
the representative chann.el associated therewith, 
and means for establishing the path through 
one of said conditioned units. 

2. In a telegraph switching system, a storage 
75 controlled telegraph transmitter, a plurality of 
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outgoing telegraph channels, a plurality of 
rotary switches for establishing transmission 
paths therethrough from said transmitter to any 
one of said channels with each of said chan­
nels appearing on a plurality of said switches, 
a plurality of manually operable elements, one 
for each channel, for designating the channel 
to which a path is to be established, means re­
sponsive to the actuation of any one of said ele­
ments for operatively conditioning the switches 
through which a desired path may be estab­
lished, and means controlled by the busy and idle 
conditions of said conditioned switches for de• 
termining the one through which a path is estab­
lished. 

3. In a telegraph switching system, a storage 
controlled telegraph transmitter, a plurality of 
outgoing telegraph channels, a plurality of ro­
tary switches for establishing transmission paths 
therethrough from said transmitter to any one 
of said channels with each of said channels ap­
pearing on a plurality of said switches, a plu­
rality of manually operable elements, one for 
each channel, for designating the channel to 
which a path is to be established from said trans­
mitter, means responsive to the actuation of any 
one of said elements for marking a point on each 
of the switches through which the desired path 
may be established, and means for establishing 
the desired transmission path through one of the 
marked switches selected in a predetermined • 
order. 

4. In a telegraph switching system, storage 
controlled telegraph transmitters, a plurality of 
outgoing telegraph channels, a plurality of ro­
tary switches for establishing transmission paths 
therethrough from said transmitters to any one 
of said channels with each of said channels ap­
pearing on a plurality of said switches, a plu­
rality of sets of manually operable elements, one 
element of each set for each channel, for desig­
nating the channel to which a path is to be es­
tablished from a transmitter, means responsive 
to the actuation of any one of said elements of 
a set for marking a point on each of the plurality 
of the switches through which the desired path 
may be established, and means for preventing the 
marking of said switches by operation of other of 
said elements for establishing the desired trans­
mission path through one of the marked switches 
selected in a predetermined order. 

5. In a telegraph switching system, storage 
controlled telegraph trarnsmitters, a plurality of 
outgoing telegraph channels, a plurality of ro­
tary switches for establishing transmission paths 
therethrough from said transmitters to any one 
of said channels with said paths capable of being 
established to the same channel through any one 
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6. In a telegraph switching center, incoming 

and outgoing telegraph channels, a plurality of 
sets of manual control elements, one element of 
each set for each outgoing channel, a plurality 

5 of switching units for establishing transmission 
paths from any one of said incoming channels 
to any one of said outgoing channels with some 
of said switching units being individual to an as­
sociated set of control elements and others of 

10 said switching units being common to said plu­
rality of sets of control elements, means respon­
sive to the operation of predetermined of the 
elements of a set to establish a transmission path 
through the individually associated switching 

15 units, and means responsive to the operation of 
other elements of a set to establish a transmis­
sion path through the common switching units. 

7. In a telegraph switching center, incoming 
and outgoing telegraph channels, a plurality of 

20 sets of manual control elements, one element of 
each set for each outgoing channel, a plurality 
of switching units for establishing transmission 
paths from any one of said incoming channels 
to any one of said outgoing channels with some 

21S of said switching units being individual to an as­
sociated set of control elements and others of 
said switching units being common to said plu­
rality of sets of control elements, means respon­
sive to the operation of predetermined of the ele-

30 ments of a set to establish a transmission path 
through the individually associated switching 
units, meams responsive to the operation of other 
elements of a set to establish a transmission 
path through the common switching units, and 

35 means for seizing control of said common switch­
ing units to the exclusion of the other sets of 
control elements when one of the elements of a 
set controlling the same is operated. 

8. In a telegraph switching center, incoming 
40 and outgoing telegraph transmission channels, a 

plurality of switching units for establishing 
transmission path from any one of said incom­
ing cha·nnels to any one of said outgoing chan­
nels, said switching units being made busy by the 

,15 establishment of a transmission path there­
through and a path to any outgoing channel being 
capable of being established through any one of 
a plurality of said switching units, a set of man­
ual control elements one for each outgoing chan-

50 nel for controlling operation of said switching 
units, and means controlled by a busy condition 
of a ,switching unit to condition other switching 
units having common outgoing channels for op­
eration to establish transmission paths in re­
sponse to the operation of control elements rep-

55 resenting such channels. 
FRANK L. CURRIE. 
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of a plurality of said switches, a pliµ-ality of 
manually operable elements, one for each chan-
nel, for designating the channel to which a path 60 

is to be established, means responsive to the 
actuation of any one of said elements for oper­
atively conditioning the group of switches 
through which a desired path may be established, 
and means controlled by an answer-next arrange- 65 

ment whereby the desired path is established 
through the first idle switch of the conditioned 
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