
Sept. 1, 1959 

Filed June 9, 1955 

LL. 

U) 

z 
2 
I-
t!: 
U) 

I­
::, 
0 

z 
0 

~ 
1--
(I) 

a: w 
I-
U) 
<( 
:::; 

cO 

W. 5. W, EDGAR, JR 

DIAL FACSIMILE SYSTEM 

LO I-
z ..J z 
oOW 
:::; a::::; 
:::; I- a. 
oZ3 
o 0 a Ow 

I-
a: ..J z 
wow 
I- a: :::; 
(I) I- a. 
<( z -
::i O:::, 

oO w 

2,902,538 

13 Sheets-Sheet 1 

<II .n (!) - ii: 

ci ,0 - (!) 

LL. ii: 

°' = (!) ci 
ii: ii: 

~ !:! GO 
r-- ci - !!! ii: . IL 

(!) 
"'! ,t 

LL. I!) ci 
ii: ii: 

N 
Cl) C!) 

ii: 

-------~---------------- ---- ----

w:::; 
Ow 
iii Ii; 
I- >-5 (I) 

~ INVENTOR. 
W. S. W. EDGAR, JR. 

ATTORNEY 



Sept. 1, 1959 

Filed June 9, 1955 
~ JO Fl~. 3 ·....-rrt-T-.-r-, 

--,-, -...,...., '-v-' 

" z " >- ii: z 
1/) l,J • :::i 
::> 3: ..J 
Ill 1/l < z l) 

< 

~ 
0 
r<) 

~ 
0 
r<) 

~ 
<X) 

I 
<O 
<O 

<X) 

st 
r<) 

it) 
(SJ 

I 
<X) 
....J 

Ol 
....J 

£ 
<X) 

!.. 
Ol 

..:J z 

..J 0 
~~ ~ ,r 
< ... 
\ 1/) 

~ 

(\J . 
(!) -LL 

W. S. W. EDGAR, .JR 

DIAL FACSIMILE SYSTEM 

,-..I 
<O 

co/ 
Q 

r 

,"i:, 
/ 1\1 
10 

"' 

it) 

Q 

~ 

"-

2,902,538 

13 Sheets-Sheet 2 

~ 
Q 

·----, 
<0\ 

a:: I 
l,J ... ... 
:ii 
C/) 
z 
< a:: 

j-_ 

0 
L, .. 

I"\.. 
,-- <X) 

r<J 

,....----

. 

z 
0 

~ 1\1 ... 
1/) 

0 

,;t 

\. 

z 
0 

~ ., ... 
C/) 

INVENTOR. 

r 
!Q 

I 

I 

w. S. w. EDGAR I JR. 

ATTORNEY 



Sept. 1, _1959 

Filed June 9, 1955 

TO FJG.8 

,-
(\J 
0 

"' 
(') 

Ol 
0 
CY) 

~ 
(X) 
0 
CY) 

i-._ 

ii'i 

r--
(\J 

,,.. 
0 
i.j 

,;t 
<O 

<O 
<? 

r--
I£_ (X) 

";-

ii: 
<:I' 
(') 

<O 

~ 
~~ 

W. S. W. EDGAR, JR 

DIAL FACSIMILE SYSTEM 

--- -· 
~ 

ls ::c " ~_J+ 1-U<O 
ut:C\J 
~~· __. a~J@ 

:! ~ ~ + 
,!!!~ J. 

~ 
,,,, \ • 'oo 0 

g .r 
0 (\J..I 

/ 
, <II r--

I 

\,or-

~ 

[ -
LJ;o-o 

;:::--
+ 

:,~f 
o_ 

r-.<:I' 
(1) 

~ ,--o (X) / 
I 

(\J : ,~f 
).. (1) 

,;t\ \ Q ~ 

/,0 
I 

I 
I 

1, LL.j 
'o_ 

{ 
,-o 

:, ~{ 
o_ 

<:I' 
,..-o~ Ol 

\ 

\,~r 
r-----

o_ -

... -0~ 

(X) :\ ~r ..... -0 

Jj: ' o_ -

-o~ r-- + --
I 

', (l).,l 
'o 

,..u,"°~ 
--<>,o 

,;t) ::if<t: 
0 \ 
('I') ''ri! ct) . 

2,902,538 

13 Sheets-Sheet 3 

Ol 
<D\ 

~I ~ 

I .. 
-

G- ~ 
(X) \ 

- <.2 '\ 

' <II ) I 
(') - I r--

ri, r--
<.2 

<:I' 

~ <t 
ci r-- ;;: 

<O 0 
.,,<O ... 

;:'-

(')/ 
(0 

,- Ol 
(\J ,-<:I' 
<.2 

~ 

(0 

_,. 
.. 
l .. 

.I. 

...;.. HI•· cb 
<O '° /'° 

~ (\J 
<II '° --~ ;.:; 

I ,,-

<OJ '° r----.._ - <0,1 

• - rfNfERTOR. ~-=1 
W. S. W. EDGAR_, JR 

\ t!) 
BY ) <O - c!1. ti(.~ • 0-, 

LL 
-TO FIG 2 ·--· ATTORNEY 



Sept. 1, 1959 

Filed June 9, 1955 

• ~ 

~= 
(0 ·+-

"" tl,J r---
~ """'-\ I 

ciJ 
(0 

~ 
!:2 

"l ;;-.,; 
;;: (O· 

0 
I-

~I 

:;;- 0) 

"""-

- .. + 
~ 

n ~II• 

,. 

1-1 -...... 
Ill 

;;- .. + 
~ ~II• 

C') 
I/) 

fl--.. 
_ ...... 

.o, 

- ..,. 
C") 

7 

!Q 

~

i 
I 
I 
I 

C\I 
;'° ' 

I 

W. S. W. EDGAR, JR 

DIAL FACSIMILE SYSTEM 

~ 
C') I C\I 

-

2,902,538 

13 Sheets-Sheet 4 

--- TO FIG.10 • 

r 
C\I 
C') 

]: ~ 
I 

"..,. C'·, ~ ~~ 
C\I 

cG" 
C\I (0 
0) C\I 

C\I C\I"' ~ -
C\I 

I I* a.~1· ~ 1,, - t.J 11 

11: 
. ~ II 

f-J'N'v-1 f--
tO ~ C\I + "\,,_ 

M • a. 1 I II· C') 
0 11 I- 11 Ill 

HHI'· 
~I 
~ 

1u .. "'..,. 
-

~ N-

~ - ~ ]' 
"" . 

I cb I iU'~ ..,.-·· 
I/) C') + C') 

C\I -, r--,.,_ 
~ 

«> 
♦ _L__,,-j,,, C') 

'..!. ,.--
+ :g: ~+ 

,.. 
I/) .:!---o-J,,, 

~ 
0) 

~ ~~ 
- 1= <0 J. 

C\I _uw-++ 0) -
r----J 

O· Ol I() l .... ~+ C') - C')-"' C') 
'---- + [ -

,o"- 8"1 h 
Ill ;m 

1- ~ ~ I() 
C') 

<0-------, ·:c: :~11, INVENTOR. 
~ ~ ~ N ro 

W. S. W. EDGAR, JR. ·- -,,. ~ . BY 
cvP?;f~-(!) 

• -LL. ~ ATTORNEY 



Sept. 1, 1959 

Filed June 9, 1955 

W. S. W. EDGAR, JR 

DIAL FACSIMILE SYSTEM 

2,902,s:3s 

13 Sheets-Sheet. 5 

~--~TO FIG.6 -~--~--~ ·-·--·--- -- ·--·-r- ·-r------

r 
...J 

,-
Ill 

...J 

w w z z 
.J J 
I!) a: z w 
J ~ 
.J r/1 
< z 
0 < 

,,~ 
I 

~ .___ I I 
,....i.::_J 
-r-- -

<D --......_ N 
_,_ 

&() . 
(!) 

LL. 

,- £ I"-~ r:: ~ HH11• -

cb 
!:::. 

(0 
~I- / + 

~ [b ~ 

dJ,-..._ l I 
:11, ........ I (IJ ~ 

I 

~ I 
<D 

~ I (" r--- '- - I 

co~~ 
.---... - --- !:::: 

r-- N HIN,,'- N 
,J') -...._ -L::: - ,,..- ,J') - ,J') -I- <D 

"--i-.. \. dJ 
~ 

c,I 
Ill <D <D 'It <D r-- -, ~ .al:;=~\ 
l:g - I 

:t. J> / 

I!~ : :..,,:.. 
~ 

0 
~ 

- ~ ... -... l"l 

~ 
r--

C\lr{_ \ (I) I :;:~ ,,. 

~ :8 !:::. ,J') 
·<D 

INVENTOR . 
W. S. W. EDGAR, JR. 

ATTORNEY 



Sept. 1, 1959 

Filed June 9, 1955 

(T) 

~ 

j1, 

(\J ,. -~-0-,11, 

~ 

~ <{ ID 

;_ ---------t-11 

I 
I 
I 
I 
I ~-
' II') 

~ 

co 

LL. 

+ I 
ID I 

I 
I 
I 
I 
I 
I 
I 

~, 
I \ 
Ir,. 
I~ 
I 
I 

-----------i 
• I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

@111[: 
-- ______ _J 

;:::: 

• TO FIG.5 • 

W. S. W. EDGAR, JR 

DIAL FACSIMILE SYSTEM 

<( 

2,902,538 

13 Sheets-Sheet 6 

a: 
Cl) 

I ~+-<>--+------.--'--l--'V\fV'r---,;Hl1• 

U) 
cO 

V 
II) 

U) 

!:::: 

+ 

II) 
cO 

0 
II') 

+ 

-c( 

c( 

W. S. W. EDGAR, JR. 

ATTORNEY 



Sept. 1, 1959 

Filed June 9, 1955 

. 
(!) 

LL 

" a: ! llJ o-a: !!:: 
0 .J u ll. 
llJ ~ 
a:< 

> 2 
Q 0 

(0 

W. S. W. EDGAR, JR 

DIAL FACSIMILE SYSTEM 

2,902,538 

13 Sheets-Sheet 7 

{------.I• 
0 
N 

0) 
a: ..J 
llJ 
~ 
ell z 
< 

IXl 

'q' 
0 
N 

Q'.) 

N 

N 
N 

INVENTOR .. 
W. S. W. EDGAR, JR. 

:BY 

~#( 77~)-
ATTORNEY 



Sept. 1, 1959 

Filed June 9, 1955 

- ,- ·,~rn,,.,-TTM· r--- TO FIG. 9 

C'J 
\ 

cO 
,q­
C') 

' 

0, 
0 
rt) 

cO \ 
0 
C'J 
\ 

C\J 
0 
'( 

0 
j;, 

1--' 

0 
rt) 

) 

r--
0 

"L 

W. S. W. EDGAR, JR 

DIAL FACSIMILE SYSTEM 

r-ww-
~. 

:;: 

C\J~ 
rt) 
ct) 

'-...--: 

,q­
,;i­
rt) 

'-

2,902,538 

13 Sheets-Sheet 8 

co . 
(!) 

ll. 

L__.t,~+ • 
+ ... : 0 \ .... ►+ 

L__.::::=:::~1..,, 

) 
,;i­
rt) 
rt) 

I 
10 1BY 
Ol . 

INVENTOR. 
W. S. W. EDGAR, JR. 

ATTORNEY 

I 

I 



I 

Sept. 1, 1959 W. S. W. EDGAR, JR 

DIAL FACSIMILE SYSTEM 

2,902,538 

Filed June 9, 1955 13 Sheets-Sheet 9 

0' 0 ------ 11 . re" J (!) ' -II.. o-jll· I O> .. I 
'It 

~ 
·I 

l (')\ . 
\ 

I 

-- I r-; 
~ ,. .... 

~- ~ tO 
'It 
(') " ,- Hl1• (')-,q-.., 

I 
(tl 

LJ-~-- = ------Ii) C!i 
I t-i IL 

g 

~ --- ~ ~, -

~ .---
,-- co ... 

(f) 'It 

I f (f) 

' r-- - - - -1- - - - - - - ------- - - - --. 

I I I \ I 
I•· I' C\J - IO -· Ot01 l<l I . tO Ii) co (f) o v-0•0-10> 

~I 
I I 

\ ~ 
0 

(') (f) 7 ~ ~ f ~1 C\J ; - I ~ 
(f) 

P1 I I 
I 1 I I 
11 ~!-: I I II \ \ I I . 

~ -I Lili- I 1 
~---

~- I I I I . II 
-1 (f) • I 

~I 
,I, I 

.. - I --r-- I 
C\J ~ ,. .... 

~_j___,,.. 
' ol 
I I I I M1 Ill 

"' I ' ... I I I 

re'-- -:--+-,--J1,, I oi I I -H!·\ ,I, 4-,~1 

II• I "~ IC\J Ii) 

~ 
z I _,._ g < -

~ ~:11 I z T C\J1CO I 0 
u 

~ I C\J I 
tO I !\ L ________ C\J 

- \ - \ _._ - - - - - - - _I 

• 

-,-----
I 'It rt> \ co ~ C\J 0 0 "' 0 co 

INVENTOR. '? (f) C\J 
tO 

W. S. W. EDGAR, JR. 0 
(tl 

'It '° BY c'tl? Jtj~;-' 'It ,. 0 v, 'It O> r-1") (') (tl 0 -C') 

~- - --TO FIG. 8-- ---- - ATTORNEY 



Sept. 1, 1959 

Filed June 9, 1955 

W. S. W. EDGAR, JR 

DIAL FACSIMILE SYSTEM 

2,902,538 

13 Sheets-Sheet 10 
- --------- TO FIG. II - ·---------------- ~ 

<0 
~ r--rt) Ol --- ,-. cO ' Ol s;i- rt) 

.J cO (\J rt) co 

'f~ 
(IJ '- (\J 

('I .J (fl 
Ol 

0 
r--cO 

(\J 
Ol (f').._ 

Ol J+ Ol 
(\J (\J 

\ 
I 

--..--ri''' I 

+ I 
Ol 

:11· (\J 
I 

l? 
I') 

I 

\ _... I h 
I r--

t~ ... ; ' Ol 

' 
(\J ...!.. \ 

+ (f') 
Ill + s;i- cO......__ Ol ...... --1~ I'-- <0 -rt) co ;::: - ... 

(\J ---

(\J (\J -(') ....... ..... _ 
co - + 
ci 
i;: 0 

~ v"'" rt) 

1~ t~ 

i~ 
r---. _,.,.,__ __ 

(') 

+ (f') 

0-...... 
I() -c-\ I') 

!c0 
+ 

~,, L~ (f') 
(f') 

\ 
I 

! . 
I 

I 
/ I 

~ 
0 co + I (\J ! 

,-.A -'it I 

I 
. I . Ol 

(!) ~ t::i L + I 
I ,,. -. '· 

I 
~ 

I LL ~ I 
----, I 
~~ 

-r 
cO ...,. I() cO 

I \ <0 <0 

T (\J (\J <0 

" I I I 
I l 

--· TO F(G.4 INVENT01,TI1l 
(\j 
(') 

I W. S. W. EDGAR, JR. 

BY 
c'l<Jfr} 

! <0 
. Ol Ol 
11\1 ~(\j 

I 
ATTORNE y 



Sept. 1, 1959 

Filed June 9, 1955 

W. S. W. EDGAR, JR 

DIAL FACSIMILE SYSTEM 

TO OTHER TO RELAY MULT. TO PAGE RECORDERS 
RELAY GROUPS GROUP 5 

2,902,538 

13 Sheets-Sheet 11 

✓MULT. TO DESK FAX. MACH. 
r - - ---- - - --------- -, 

l 
~

II• -
!... 

-
I A I 

~ I t 
I- T 
I- !?! 

(t) 

I 
Ol - ,;/" 

7 
"' ci 
ll. 

~ 

~ 

~ I 

;-

I 

I 
I 

1~ 
i; cD 

g 
ti: -
i- I ~ 

I~ 

fl= "" 0 
I\ ff) 

~ 
i 

) 
I() 
cO 
C\J 

i 
110 I'--
C') en 
' en 

(\I 
(\I 

Ol 
(\I i..---. en,-..._ '- (0 

(D '<I" 
(\I C'> 

en 
C') ,;/" 

"< a, 
r--,1\J 

- --- ____ _; 
~ 

I r-- i 
I '°'-

I I\J r 
~

11,I 
- I 

I 
I 

~' 
I 

~ t 
I 

I +: I\J I\J'--
I\J r. , C') - ·1 

I 

I I I 

+ I I() 

T I ~~ 
I r., (\J 
I (1) 

I 
I 
I 

(\J 

~ t I-
I a: a: 
I '--- i5 Lil 

(D a:> I a:cn r "' '-- l!!iii Lllz 
I :co (l'l u ...... <~ I Ot- -

:!!< I o=> a: 

~ 
1-ID 

I-
H11• 

I i-:..1 t--I 

G F3 
.J .J 

I =>< ru; 1 I 
;!U 

--
en"-- I'-- ... 

!~ ~~--...J 
(D 

~ ~ I\J ._ <O 
:..J ru: l 

t--

:+4- c{l~ iii r-- C') in 1_ C') I() 

(\Jr 11:1 C\J (t) C\J I • • 

\ \ 

I ') 
I r--

(D 
I 

fflf Ifil (0 
C\J I 

o'-i (0 r--
I() I(). r--
I\J I (\J C\J 

I 
--~ \ I 1-

\!V Ol t aJ I 

I I()- Cl() 

C\Jr1C\I~ I 
I \ \ I 

- - - - - - 41
1
• - -C') l_ - - - -

;:ii ____ =ii. .---- ---

I\ I 
INVENTOR. - W. S. W. EDGAR, J -. 

BY ~, t!) ctf?j~f--
.I LL 

ATTORNEY TO FIG. 10 -

R. 

I 
I 

I 
I 



Sept. 1, 1959 

Filed June 9, 1955 

I• 

I• Ii• 

~ ID 

,- --------1-!1 
Ito+ I 
I ID I 
I I 
I I 
I I 
I . I 
I I 

I 
I 
I 
I 
I 
I 

I 
I 

W. S. W. EDGAR, JR 

DIAL FACSIMILE SYSTEM 

2,902,538 

13 Sheets-Sheet 12 

cO 
a: 
Ill 
~ 

+ 

I H J++---~+e-1--_-:_--'--:_-_-_-_-4-'t.-_-:_-_-_-_-:_-_~-.... ---=----1,-1---

l @11c 
L_ -- _______ _J 

(\J 

(.!) 
<0 .... 

...J ...J 

.J ,,; .J 

I.&. < z 
u < 

BY 

<C ID 

INVENTOR. 
W S. W. EDGAR, JR. 

ATTORNEY 



REGULATOR 
INVERTER 

ANSWER 

CAI.L 

~ 
~ 
~ 

~~ ~ ~ 

381 

?:'j ~ 
cl~ 

?E ~ 
~;:;; 
(;) <: ::0 

z 
l'l 
-< 

)> ~ 
,-:n ~B 
L 
:xi 

Fl G. 13 
389 

402. ~ 

PREAMPLIFIER 

A'--------' 

385 
375 

-383 

+ 
+ 

A' 

395 l-394 

~ 

399 

388 

B.-f----1 

364 
366 I 

+ 

BUSY LAMP 

"l ..... 
I-' 
(D 
p. 

~ 

§ 
(D 

~ 
I-' 
«> 
01 
01 

... 
(>I 

g? 
(D 
(D .... 
ii 
::,­
(D 
(D .... 
I-' 
(,I 

r 
~ -.. -(0 
en 
(0 

g ~ > . 
r-o (I) 
"l • 

~ ~ ti) • 

H ITI 
~ C 
~ G') 
ti) > 
>< :u 
~ -
t"l c.. ;;:; :u 

N co 
~ en w 
00 



United States Patent Office 2,902,538 
Patented .Sept. 1, 1959 

1 

2,902,538 

DIAL FACSIMILE SYSTEM 
William Stanley Westerman Edgar, Jr., New York, N.Y., 

assignor to The Western Union Telegraph Company, 
New York, N.Y., a corporation of New York 

Application June 9, 1955, Serial No. 514,236 
13 Claims. (CI.178-2) 

This invention relates to facsimile telegraphy and more 
particularly to a dial controlled switching arrangement for 
automatically interconnecting facsimile machines. 

The present invention is especially adapted to be used 
with a local facsimile system of the type used by a sub­
scriber company for the exchange of record communica­
tions between different points on the companies' premises. 
It is common practice for a business organization that has 
a substantial volume of record communications between 
different points within the organization to install facsimile 
machines at these points. In the present systems, each 
of the facsimile machines will connect with a central point 
on the subscriber's premises. In transmitting a message 
from one outstation to another outstation, the equipment 
now in general use requires that the message be first re­
corded at the central point and then retransmitted to its 
proper destination. The process of retransmission pre­
sents the disadvantages ofbeing time consuming and re­
quiring the services of an operator at the central point to 
inspect the message, determine the addressee outstation 
and make the connection for retransmission. 

The present invention eliminates these disadvantages by 
providing dialing equipment at the outstations whereby the 
sending operator may dial the outstation to which he 
desires to transmit. Automatic switching equipment will 
then make the proper connection and the message may be 
transmitted directly to its proper station without being 
recorded and retransmitted at a central point. The in­
vention further provides a master sending station that may 
simultaneously transmit to any number of the various 
outstations. If the subscriber company has need for record 
communications outside his system, a tie line may be 
provided with an outside public service telegraph com­
munication system, such as that maintained by the Western 
Union Telegraph Company. 

It is therefore a primary object of this invention to 
provide a dial controlled automatic switching system for 
facsimile machines whereby any pair of facsimile ma­
chines in a system may ·.be interconnected by merely dial-

5 

2 
apparent from the following description considered with 
the drawings, in which: 

Fig. 1 is a schematic representation of a system em­
ploying the present invention; 

Figs. 2, 3 and 4 together show the circuit arrangement 
of the common control switching equipment and the 
switching equipment associated with each outstation; 

Figs. 5 and 6 taken together constitute a circuit diagram 
of an outstation transceiver; 

Fig. 7 is a schematic diagram of a receiving-only sta­
tion; 

Figs. 8, 9, 10 and 11 together form a circuit diagram 
of the master transmission equipment; 

Fig. 12 is a schematic diagram of the transceiver at the 
15 master station; and 

Fig. 13 is a schematic diagram of the transmitter at 
the central office of an outside system that connects with 
the subscriber's system of the present invention. 

Referring now to Fig. 1, there is shown: a system em-
20 bodying the present dial control switching system. The 

subscriber has located about his premises a number of 
facsimile machines 2, 3 and 4. Machines 2 and 3 are 
of the type capable of both transmitting and receiving. 
There may be any convenient number of these machines 

25 located about the premises, two being shown for pur­
poses of illustration. It may be that certain locations or 
offices have no need for transmitting messages to other 
points. These locations will therefore be equipped with 
a facsimile recorder rather than a transceiver. Numeral 4 

30 represents such a receiving-only station. Each of these 
machines connects to common control switching equip­
ment 5. 

Provision is made for a master station with a trans­
ceiver and selecting unit 6 and master control equipment 7 

35 which is capable of simultaneously transmitting to any 
number of the other outstations in the subscriber's sys­
tem. This master control equipment is conveniently 
located with the common control switching equipment 
5. If the subscriber's needs dictate, a tie-in with another 

40 communication system may be provided. In this case 
a transmitter 8 and a facsimile recorder 9 are located at 
the master station and connect with another transmitter 
11 and recorder 12 in the outside system. Each of the 
out-stations 2 and 3 and the master station are equipped 

45 with dialing equipment so that any one may automatically 
connect with any one of the others merely by dialing the 
designated number of the addressee station. Dialing 
equipment is unnecessary at station 4 since this station: 
is a receiving-only station. It is understood, of course, 

50 that any of the transceiver stations may selectively con­
nect with the receiving-only station merely by dialing the 
number designated for that station. 

Transmission between two outstanding stations ing the number of the addressee station. 
A further object of the invention is to provide a fac- 55 

simile dial switching system wherein busy tests will indi­
cate to a sending operator the condition of a dialed station. 

Reference will now be made to Figs. 2 to 4 which 
when placed together disclose the circuit details of the 
common control switching equipment along with the 
transceivers 2 and 3 shown in block form. The system 
will be described by considering a connection made from 
outstation No. 2 to outstation No. 3. "fhe operator at 
station 2 initiates a call, after wrapping a sending blank 
on the transceiver drum, by pressing his send button 
which puts positive battery on his calling line Ll. The 
manner in which this positive battery is applied to the 
calling line of the sending outstation No. 2 will be de­
scribed hereinafter in considering the operation and cir­
cuit details of the outstations. The positive battery from 
the outstation is transmitted over line Ll and received 
at the common control switching equipment 5 (Fig. 1) 
located at the master station. This equipment includes 
a plurality of switching units generally indicated by nu­
merals 20, 30 and 40 in Fig. 2. These units are of 

A further object of the present invention is to provide 
a dial controlled facsimile switching system that is simple 
of operation and wherein safeguards against operating 60 
failures are provided. 

Another object of this invention is to provide a fac­
simile switching system including a plurality of facsimile 
stations, one of which is capable of simultaneously trans­
mitting to any number of the other stations in the system. 65 

Another object of this invention is to provide a dial 
controlled facsimile switching system including a tie line 
with an outside system whereby any of the transmitting 
stations in the said system may transmit directly to the 70 
outside system. 

These and other objects of the invention will become 
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identical construction and each is associated with one of 
the transceiver outstations. The positive battery from 
station No. 2 takes two paths, one of which may be traced 
through the closed contacts of relay 13, rectifier 14, wire 
15, wire 16, the closed contacts of relay 17 (Fig. 10), 5 
wire 18, a break contact of relay 19 (Fig. 4), wire 292, 
to the shield grid of tube 21. Positive battery is sup­
plied to the plate of tube 21 over line 22, director switch 
step magnet 23, the contacts thereof, wire 24 and make 
contacts of normally energized relay 34 to positive bat- 10 
tery. Tube 21 is so biased that the positive battery from 
the calling outstation No. 2 to the shield grid of the 
tube causes this tube to fire. Stepping magnet 23 being in 
the plate circuit energizes to step director switch 25 (Fig. 
3). This switch is a multi-level rotary type switch of 15 
common construction, which is stepped by the releasing 
of magnet 23 after it is energized. Upon energizing, 
the stepping magnet opens its contacts to break the plate 
circuit of step tube 21. This results in deenergization of 
the stepping magnet, whereupon the plate circuit is re- 20 
established to again operate the stepping magnet. This 
recurring cycle will continue stepping the director switch 
until tube 21 is prevented from further conduction. 

It is recalled that the positive battery from the calling 
line Ll followed two paths, one of which was traced to 25 
the shield grid of tube 21. The other path may be traced 
from the contacts of relay 13, wire 26, to the the 1 con-
tact of the J level of director switch 25. This contact 
is strapped to the 2 contact of the H level of the director 
switch by wire 27. When the arm of the J level finds this 30 
positive battery on contact 1, a circuit is established to 
the control grid of tube 28. This circuit may be traced 
from the arm of the J level wire 29, the break contacts 
of relay 17 (Fig. 10), wire 32, break contacts of relay 
19 (Fig. 4), wire 33, to the control grid of tube 28. 35 
This tube serves to stop the stepping action of tube 21 
and hence will be referred to as the stop tube. The 
positive battery applied to the control grid of stop tube 
28 will bias this tube to conduction. The plate circuit 
of the stop tube is completed to positive battery through 40 the normally closed contacts of relay 34 and the coil of 
relay 35. As the stop tube conducts, its plate will swing 
less positive in the usual manner and since it is tied to 
the control grid of the stepping tube, further conduction 
of the latter is prevented. In this manner the recurring 
stepping of the director switch is stopped. However, it 45 
will be noted that the positive battery on the calling line 
of outstation 2 arrives simultaneously at the shield grid 
of the stepping tube and the control grid of the stop tube 
when the director switch arrived at stud 1. Therefore, 
when the stop tube is fired, the stepping tube is fired 50 
simultaneously and the director switch is stepped once 
more before it comes to rest. Consequently it is neces­
sary for the director switch to find the stopping positive 
battery on the J level, at the stud in advance of the group 
of studs where the director switch is to come to rest. 55 
For the example herein described the stopping of the 
director switch is initiated on stud 1 of the J level and 
the switch comes to rest on studs 2 which corresponds 
to the calling outstation No. 2. If outstation No. 3 
were making the call, positive battery would be found 60 
on the No. 2 stud of the J level in order ,to stop the di­
rector switch on the No. 3 studs. 

The function of the group of relays, rotary switch and 
tubes making up the director is to establish a connec­
tion between the calling and called parties. The connec- 65 
tion is made through a connecting switch associated with 
each outstation that is equipped to transmit. Switch 36 
is the connecting switch associated with outstation No. 2. 
This connecting switch is moved or stepped by dial pulses 
from the calling outstation and comes to rest on the 70 
stud corresponding to the station being called. At the 
end of each transmission a connect relay releases to 
terminate the connection, but the rotary connecting switch 
is not restored to its home position. Therefore the di­
rec;tor c;irc;uits nmst :provid(} means for returning the con- 75 

4 
necting switch to its home position at the beginning 
of each new transmission. The function of returning 
the connecting switch to its home position will now be 
described. 

Just before the director switch stopped stepping, relay 
35, which is connected in the plate circuit of the stop 
tube 28, was energized by the firing of tube 28. Upon 
the operation of relay 35 its transfer contact transfers 
an energizing circuit from the 2 coil of relay 37 to the 1 
coil thereof. Relay 37 is normally energized during the 
standby condition of the equipment by the battery ap­
plied through the transfer contacts of relay 35, wire 133, 
the 2 coil of relay 37, wire 134, the 1 coil of relay 38 
to ground. Because of the shunt on coil 2 of relay 37, 
this relay stays operated long enough for its 1 coil to be 
energized upon the operation of relay 35. A circuit may 
now be traced from the positive battery at the transfer 
contacts of relay 35, wire 39, coil 1 of relay 37, make 
contacts of relay 37, wire 41, the arm of the G level of 
the director switch now on stud 2 (Fig. 3), wire 42, the 
strap on the K level of connecting switch 36 (Fig. 2), wire 
43, connecting switch stepping magnet 44 to ground. 
This completed circuit will energize stepping magnet 44 
to cause connecting switch 36 to step to the next stud. 
With each energization of step magnet 44 its contacts 
open the circuit above traced to deenergize the stepping 
magnet which in turn closes the contacts. This action 
is repetitive until the connecting switch 36 arrives at its 
home position on contact 1. It is seen that the contact 1 
position will result in the stepping circuit being inter­
rupted to prevent any further stepping of the connecting 
switch. With the connecting switch on contact 1, the 
circuit is now prepared to receive dialing pulses from the 
calling outstation No. 2. 

When relay 35 operated by the firing of stop tube 28, 
it caused the connecting switch 36 of the calling out­
station to step to the home position by keeping relay 37 
operated (Fig. 4). In addition, relay 38 was maintained 
operated through its No. 2 coil, one of its make contacts, 
wire 45, break contacts of relay 46, wire 47, wire 48 (Fig. 
3), wire 49 (Fig. 4), break contacts of relay 51 to ground. 
When the connecting switch 36 arrived at its home posi­
tion to break the circuit of the connecting switch stepping 
magnet 44, the energizing circuit for relay 37 was also 
interrupted, causing this relay to release. A circuit is 
thereby completed from the 1 coil of relay 52, wire 55, 
through break contacts of relay 37, wire 56, to the positive 
battery on the 2 stud of director switch level H. When 
relay 52 operates, the locking circuit of relay 38 is trans­
ferred from relay 46 to relay 52. Relay 46 operates 
through make contacts of relay 38 and relay 52. 

With the equipment now in condition to receive dial 
pulses, the operator at outstation No. 2 will dial the num­
ber 3 which designates the station being called. This 
causes these pulses to be applied to the calling line Ll. 
These pulses are formed by removing the positive battery 
from the calling line thereby causing the connecting 
switch 36 to step to the stud corresponding to the outsta­
tion that is being called, in this case stud 4 corresponding 
to outstation No. 3. 

With relay 37 released, relay 52 is energized by the 
positive battery found on calling line Ll of outstation 
No. 2. Since the dialing pulses consist of taking positive 
battery off calling line Ll, relay 52 will release with each 
dialing pulse. With each release of relay 52, positive bat­
tery is applied to the connecting switch stepping magnet 
44 as follows: positive battery at the transfer contacts of 
relay 35, wire 58, break contacts of relay 52, wire 61, 
closed make contacts of relay 62 now operated by relay 
46, wire 63, the arm of F level of the director switch 25, 
stud 2, wire 64, and the coil of stepping magnet 44 to 
ground. It is seen, therefore, that each time relay 52 re­
leases as a result of a dialing pulse, stepping magnet 44 
will energize and, upon its release, step the connecting 
switch., ~ th~ ~x~mfl~ fh<J.~en. outstation No. 2 will dial 
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the number 3 thereby producing three stepping pulses re­
sulting in connecting switch 36 stepping to stud No. 4 
which corresponds to called station No. 3. 

The first time that relay 52 releases, in following the 
dial pulses, relay 38 will also release. The transfer con­
tacts of relays 52 and 38 wiil open the circuit of relay 46. 
However, this relay is of the slow-to-release type and will 
remain operated during the first dial pulse at which time 
relay 52 will reenergize relay 46. At the termination of 

6 
1 of r~lay 73, a make contact of relay 73, (Fig. 3), wire 
48, wire 49, a break contact of relay 51 (Fig. 4) to 
ground. Relay 73 puts negative battery on the calling 
~utstation's. a1;1swering line L2 as in the first busy condi-

5 t1on test. This causes a busy lamp to light and a buzzer 
to sound at outstation No. 2 informing the operator that 
outstation No. 3 is busy. 

Making the connection 

the dialing pulses, relay 52 remains energized because 10 
positive battery still appears on line Ll of the calling out­
station No. 2. With relay 52 thus continually energized, 
relay 46 will finally release. 

In the event that neither of the above busy tests finds 
the called outstation busy, the connection is made be­
tween station No. 2 and station No. 3. This connection 
is accomplished by the operation of relay 71, which is a 
slow-to-operate relay to permit sufficient time to elapse 

Testing for busy condition 

Before connection can be made between outstation No. 
2 and outstation No. 3, the latter must be tested to deter­
mine whether or not it is busy. If the called outstation is 
in operation, ground appears on a busy lead 65, as will be 
hereinafter described. This ground is passed from lead 
65 to wire 66, the arm of level E of connecting switch 36 
now on stud 4, wire 67, level E of the director switch on 
stud 2, wire 68, a make contact of relay 62 (Fig. 4), wire 
69, a break contact of relay 71 (Fig. 3), wire 72, coil 
No. 1 of relay 73, wire 74, a break contact of relay 46 
(Fig. 4) now released, wire 75, the coil of relay 76 (Fig. 
3), to positive battery. This circuit will cause relays 73 
and 76 to energize. Relays 73 and 76 will lock up through 
a make contact on relay 73 and by wires 48 and 49 to 
ground. Relay 73 puts negative battery through a make 
contact, wire 77, the arm of the B level of director switch 
25 now on stud 2, wire 78, wire 79 (Fig. 2), to the answer 
line L2 of calling outstation No. 2. This negative battery 
returning to the cal]ing patron lights a busy lamp and 
sounds a buzzer at the calling station. This indicates to 
the operator that outstation No. 3 is busy and that a con­
nection can not be made at this time. 

The busy condition just explained results when a called 
station is actually connected to some other outstation. 
However, a condition may exist where the called station 
No. 3 has just initiated a call thereby setting its transceiver 
up as a transmitter and is waiting to make a connection. 
Under this condition, there is no ground found on the 
busy line of station No. 3. Consequently, the above test 
would fail and outstation No. 2 would be attempting to 
call outstation No. 3 which is also attempting to place a 
call. To avoid this situation, an additional busy test is 
provided. To understand this test, assume that the out­
station No. 3 send button is operated after outstation No. 
2 starts to call. After outstation No. 2 has dialed, relay 
46 will release establishing the same circuit through re­
lays 73 and 76 as above described. However, since the 
ground is missing on the busy line of outstation 3 relay 73 
rwill not operate and relay 7 6 will release. This estab­
lishes a circuit to the control grid of tube 81 (Fig. 4) 
which may be traced from said control grid, wire 82, 
closed contacts of relay 76 (Fig. 3), wire 83, closed con­
tacts of relay 71, wire 84, the arm of the D level of di­
rector switch 25 resting on stud 2, wire 85, the arm of C 
level of the connecting switch resting on stud 4 (Fig. 2), 
wire 86, wire 87, wire 88 to the calling line L3 of out­
station No. 3. It is recalled that when an outstation initi­
ates a call, positive battery is put on its calling line. Since 
outstation No. 3 has placed a call after outstation No. 2 
has dialed, a positive battery is found on calling line L3 
and applied to the control grid of tube 81 over the above 
traced circuit. This tube is so biased that this positive 
battery will result in conduction thereof. The 2 coil of 
relay 73 (Fig. 3) is in the plate circuit of tube 81 to 
which positive battery is applied through the make con­
tact of relay 35 which is energized at this time. Thus, 
upon the conduction of tube 81, relay 73 will energize 
resulting in the energization of relay 76. These relays will 
then lock up from positive battery through the coil of re­
lay 76, wire 75, a break contact of relay 46 (Fig. 4), coil 

15 to make the above described second busy test. It is re­
called that relays 73 and 76 energize only after the called 
station is found to be busy. If the called station is pre­
pared to receive a call, relays 73 and 76 will not operate. 
A circuit may therefore be traced from positive battery 

20 through relay coil 71, wire 93, closed break contacts of 
relay 76, wire 94, break contact of relay 73, wire 48, wire 
49, break contact of relay 51 (Fig. 4) to ground. Upon 
the operation of relay 71, positive battery may be traced 
from a make contact of this relay, wire 95, the arm of the 

25 A level of director switch 25 resting on stud 2, wire 96, 
wire 97 (Fig. 2), the coil of relay 98 to ground. Relay 
98 will operate and perform a number of functions. A 
ground is placed on the busy lead of outstation No. 2 
through a make contact, wire 101 and wire 102. This 

30 ground will serve to inform the operator at any of the 
other outstations tl1at outstation No. 2 is connected to an­
other outstation and is therefore in the busy condition. 
The same ground will operate relay 13 through wire 103, 
the coil of relay 13 to positive battery. Another ground 

35 may. be traced through make contacts of relay 98, wire 
104, the arm of level E of connecting switch 36 resting 
on stud 4, wire 66 to the busy multiple 65 of outstation 3. 
The ground on the busy lead of outstation No. 3 informs 
an operator at another outstation that outstation No. 3 is 

40 connected to some other outstation and is therefore in the 
busy condition. This ground also operates relay 105 
(corresponding to relay 13 of station 2) thereby removing 
outstation No. 3 from the calling multiple 16 so that the 
station can no longer initiate a call. However, between 

45 the time that the called line test was made and the opera­
tion of relay 105, there is a possibility that the onerator 
at outstation No. 3 might initiate a call by pushing the 
send button. The switching equipment could not detect 
this fact since it has already made tests to determine if the 

50 called party is busy. Finding that the outstation was free 
to receive a call, relay 71 was allowed to operate to com­
plete the connection. It is tl1e operate time of relay 98 
which delays the actual calling after the tests are made. 
To reduce the time between the second busy test and 

55 calling the operation of relay 71 applies positive battery 
to the calling line before relay 13 operates. This circuit 
may be traced from positive battery at a make contact of 
relay 71 (Fig. 3), wire 107, the arm of level C of director 
switch 25 resting on stud 2, wire 108, the arm of D level 

60 of con~ecting sv.:itch 36 resting on stud 4 (Fig. 2), wire 
109, wire HO, wire 91, and thus to the answer line L4 of 
outstation No. 3. 

The operation of relay 98 also connects lines L2 and 
L1 of outstation No. 2 to lines L3 and L4 respectively of 

65 
outstation No. 3 through two make contacts and levels C 
and D of connecting switch 36. These connections may 
be traced as follows: calling line wire L1 of outstation 
No. 2, wire 111, wire 112, a make contact of relay 98, 
the arm of level D of connecting switch 36, wire 109, 

70 answering wire UO of outstation No. 3, wire 91, to an­
swering line L4 of outstation No. 3. The other connec­
tion is traced from answering line wire L2 of outstation 2 
wire 79, a closed make contact of relay 98:, wire 113, th~ 
arm of level C of connecting switch 36, wire 86, calling 

75 line wire 87 of outstation No. 3, wire 88, to calling line 
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wire L3 of outstation No. 3. Another make contact 
locks relay 98 operated to the positive battery found on 
the calling line of outstation 2. This may be traced from 
calling line wire Ll, wire 111, wire 112, a make contact 

8 
the relays unoperated as shown in the drawings. The 
equipment is ready to receive another call from one of 
the outstations. 

of relay 98, wire 97, the coil of relay 98 to ground. The 5 
positive battery on the calling line of station 2 will con­
tinue to sound the buzzer of the machine of outsta­
tion No. 3. The operator at station No. 3 will answer 

In normal operation therefore in approximately '½.o 
of a second after either relays 71 or 73 operate, the switch­
ing equipment restores itself to its normal idle condition. 
A special condition results when an operator at an out­
station, after initiating a call by operating the send button, 
fails to dial. At this time, relay 37 is released allowing 
relay 52 to operate as describe above. The dial lamp 
is lit at the calling outstation and relay 52 is prepared to 

the call, after wrapping a receiving blank on the trans­
ceiver drum, by operating his receive button. At this 10 
time the connection between the two stations is completed 
and the latter is prepared to receive a facsimile telegraph 
message upon the completion of phasing which is herein­
after described. 

Releasing the switching equipment 

With the connection made between outstation No. 2 
and outstation No .. 3, the common switching equipment 
may now be released to be available to handle other calls. 
The releasing of the equipment is effected by the firing of 
gas tube 118 (Fig. 4). The cathode of the tube is 
grounded and positive battery is supplied to the plate over 
wire 119, relay coil 51, wire 121 and make contacts of 
relay 35. This positive battery also connects to the 
starter anode over wire 123, wire 124, resistor 125 and 
resistor 126. The junctions of resistors 125 and 126 are 
grounded through resistor 127 and capacitor 128. Thus 
when relay 35 is energized positive battery is applied to 
the starter anode of tube 118 and to the RC combination 
in the starter anode circuit. The time constant of the 
RC circuit is such that the capacitor 128 will charge to a 
point to fire the tube in approximately 4/10 of a second. 
Junction 129 is normally connected to ground by wire 131 
and make contacts of relay 38. Ground is also supplied 
to junction point 129 through make contacts of relay 52 
(Fig. 3), wire 132, and break contacts of relays 73 and 
71. It is seen therefore that capacitor 128 is prevented 
from charging when relay 38 is energized or when relay 
52 is energized along with deenergization of relays 73 
and 71. In the sequence of operation, relay 38 is nor­
mally operated thereby shorting condenser 128. When 
the director switch is to stop, the stop tube 28 fires to 
operate relay 35 thereby applying positive battery to the 
anode and starting anode of tube 118. When the ground 
is removed from junction 129 in the starter anode circuit, 
capacitor 128 will begin to charge. It is recalled that 
in the normal sequence of operation, relay 38 releases the 
first time that relay 52 released when the calling operator 
dials. As the dialing pulses continue, relay 52 will ener­
gize and deenergize, the ground being alternately applied 
to junction 129 to discharge the capacitor. Although the 
capacitor charges with each pulse due to the release of 
relay 52, it does not reach the firing potential before relay 
52 is again operated. After the dial pulses, when relay 

follow the transmitter dial pulses. When no dial pulses 
are transmitted, the switching relay group cannot follow 
through to its automatic release because neither relay 71 

15 nor 73 operates. The switching equipment is then tied up 
and other outstations are prevented from calling. To 
release the switching equipment under this condition, gas 
tube 135 is provided (Fig. 4). Positive battery is sup­
plied to the anode of this tube over wires 136, wire 137, 

20 the 2 coil of relay 73 (Fig. 3), wire 138, wire 124 (Fig. 4), 
wire 123 and make contacts of relay 35. A source of 
positive potential is connected to the starter anode 
through resistors 138 and 139. A capacitor 141 is con­
nected to the junction of resistors 138 and 139 and to 

25 ground. Another ground connects to the junction of 
these resistors over wire 141' and break contacts of relay 
35. It is recalled that relay 35 operates upon the firing 
of step tube 21. As relay 35 operates, ground is removed 
from capacitor 141 which being connected to positive 

30 battery through resistor 138 commences to charge. The 
time constant of resistor 138 and capacitor 131 is such as 
to cause tube 135 to fire approximately fifteen seconds 
after capacitor 141 starts to charge. When the starter 
anode reaches firing potential, tube 135 will fire to operate 

35 relay 73 which, as pointed out above, indicates a busy 
condition and operates the busy lamp and buzzer at the 
calling outstation. Also, the operation of relay 73 per­
mits the gas tube HS to fire, as previously explained, re­
storing the switching equipment to the standby condition. 

40 It is seen, therefore, that failure of the calling operator 
to dial will result in the switching equipment being re­
leased and the operator being notified of this by energiza­
tion of his busy lamp, and sounding of a buzzer. 

Relay 19 is of the slow release type and operates, after 

4.5 relay 35 energizes, to disconnect tubes 21 and 28 from 
their respective starting circuits. Relay 19 also grounds 
the calling multiple 16 and holds it grounded for a short 
interval after each connection is made. This insures that 
any charge on the calling line will be dissipated and pre-

50 vents false operation of the director switch when it is re­
leased after handling a connection. 

Operation at the calling outstation 

52 is maintained operated, either relay 71 or 73 will ener- 55 
gize. It is recalled that relay 73 energizes upon the detec­
tion of a busy condition and in the -absence thereof relay 

Having described the operation of the common con­
trol switching equipment, the operation at the outstation 
facsimile machine will now be considered by referring to 
Figs. 5 and 6. Outstations 2 and 3 are equipped to both 
transmit and receive and the machine at each of these 
stations consists of a transceiver which may be of the 
general type disclosed in U.S. patent applications of G. H. 
Ridings, Serial No. 240,913, filed August 8, 1951, and 
R. J. Wise et al., Serial No. 224,926, filed May 7, 1951. 
The transceivers 2 and 3 represented in block form in Figs. 
1 and 2 and shown in detail in Figs. 5 and 6, are of some­
what conventional construction and reference may be 
had to the above-cited applications for the structural de­
tails thereof. It is sufficient for the purposes of the 
present invention to state that this transceiver is of the 
type wherein a message blank is wrapped around a drum 
142 roated by a synchronous motor DM. An optical 
system including a light source 143 and a photoelectrical 
cell 144 scans the message to be transmitted as the drum 
is fed axially by a drum feed motor FM. The photocell 
is connected to the line through a transmitting amplifier 
145. For receiving, a sheet of electrosensitive paper is 

71 energizes to effect the connection. In any event, one 
of these relays will energize to open the grounding circuit 
to junction 129. Since relay 38 is also unoperated at 60 
this time, capacitor 128 will continue to charge to a point 
where tube 118 is caused to fire. Relay 51 being in the 
plate circuit of the tube will operate and open the operat-
ing relay circuits allowing them to release. After slow 
release relay 34 releases, the circuit for relay 35 is opened 65 
and it releases. The release of relay 35 opens the plate 
circuit of tube 118 to cause relay 51 to release. Relays 
37 and 38 will then energize through a circuit that may be 
traced from positive battery at the transfer contacts of 
relay 35, wire 133, the 2 coil of relay 37, wire 134, and 70 
the 1 coil of relay 38 to ground. Energization of relay 
38 results in the operation of relay 76 (Fig. 3) and relay 
34 (Fig. 4) operates when relay 51 releases. The control 
equipment is now in its standby or normal condition with 
rela}'s 34, 37, 38 and 76 operated and the remainder of 75 
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rµounted on the drum 142 and a conductive stylus 146 
traverses the paper for selective marking thereof in ac­
cordance with received impulses. The stylus is connected 

10 
also passed through a break contact of relay 159 to a 
second rectifier 175 poled to oppose negative. In this 
manner, relay 159 will operate and lock up through its 
2 coil and a make contact to ground. Busy lamp 176' 
will light and buzzer 177 will sound informing the op­
erator at outstation 2 that the equipment at outstation 3 
is in a busy condition. 

Operation at the called outstation 

to the line through a receiving amplifier 147. The trans­
ceiver is energized from a local source of power such as 5 
110-volt, 60-cycle source connected to bus bars A and B. 
Energization of the power relay PWR connects bus bar A 
with line Al to put the machine in operation. Each 
transceiver is modified with dialing equipment generally 
indicated by number 148 (Fig. 5). 10 If the station being called, in this case ouMation No. 

3, is not busy connections wiH be made between station 
2 and station 3 as described above in the description of 
the common switching equipment. The positive battery 

This equipment operation will be described by follow­
ing through a call from outstation No. 2 to outstation 
No. 3. As disclosed in the above-cited patent applica­
tions, each transceiver has a send and receive button 
which controls a plur,ality of send-receive switches SR 15 
schematically illustrated in Figs. 5 and 6. An operator 
at outstation 2 desiring to transmit will mount the mes­
sage on drum 142 and press the send button which 
closes the T contacts of the SR switches. It is recalled 
that transmission is initiated by applying positive battery 20 
to the. calling station's calling Hne. With the send-re­
ceive contacts in the transmit position power relay PWR 
is energized and line Al is connected to bus bar A. 
Positive battery may be traced from the center contact 
of switch SR2, the T contact thereof, wire 149, make 25 
contacts of relay TS (now energized), wires 150, 151, 
152, make contacts of relay PWR, wire 153, break con­
tacts of relay LP, wire 154, the dial contacts a of dial 
163 (Fig. 5), .]amp 164, wire 158, break contacts of re-
lay 159, wire 161 to calling line L1. The calling line 30 
circuit is ultimately completed by finding ground through 
the 1 coil of relay 52 (Fig. 3) of the common control 
switching equipment as previously described in consid­
ering the operation of this equipment. The dial contacts 
a of dial 163 and dial lamp 164 are normally shorted 35 
by a break contact of relay 157. However, when the 
operator at station 2 operated his send button, relay 157 
was energized by ground through the T contacts of SR1 
(Fig. 6), wire 166, break contacts of relay 167, the 2 
coil of relay 157, wire 168, wire 169 to positive battery. 40 
With relay 157 thns energized, its break contact will open 
to remove the short around dial contacts "a" of dial 
163 and dial lamp 164. The lamp will light and indi­
cate to the operator that he may dial the number of the 
outstation desired. In the example assumed, the op- 45 
erator will dial No. 3 corresponding to outstation 3. 
This will result in the dial contacts "a" of dial 163 open-
ing and closing three times which, as explained in re­
gard to the switching equipment, constitute the dial 
pulses. When the operator begins to dial, the off-nor- 50 
mal contacts "b" of dial 163 will close to operate relay 
167. This circuit may be traced from ground, wire 165, 
through the off-normal contacts "b," through the 1 coil 
of relay 157, the 2 coil of relay 167, wire 160, wire 169 
to positive battery. Relay 167 operates and locks to 55 
ground through one of its make contacts and its 1 coil. 
The operation of relay 167 opens the 2 coil of relay 
157 but the latter remains operated since its 1 coil is en­
ergized in series with the 2 coil of relay Hi7. It is re­
called that the dial pulses from outstation No. 2 result 60 
in connecting switch 36 (Fig. 2) stepping to the stud 
corresponding to outstation No. 3. • 

When the dial returns to its normal position, the off­
normal contact opens allowing relay 157 to release to 
restore the short circuit around dial 163 and dial lamp 65 
164. At this time the switching equipment is perform-
ing the busy test previously described. If outstation 
No. 3 is found to be busy, negative battery is placed on 
the answering line L2 of outstation No. 2 in a manner 
to be hereinafter described in considering the operation 70 
of the called outstation. This negative battery operates 
busy relay 159 over a circuit traced from answering line 
L2, wire 171 .(Figs. 6 and 5), relay coil 172, wire 173, 
the 1 coil of busy relay 159 through a negative poled 
rectifier 174 to ground. The same negative battery is 75 

on the calling line of station No. 2 will terminate at the 
answering line of station No. 3 since these lines are trans­
posed. Reference will now be made to Figs. 5 and 6 in 
considering the operation at the receiving station. The 
positive battery appearing at the answering line may be 
traced over wire 171, relay coil 172, wire 173, to a break 
contact of normally unoperated busy relay 159. The 
positive battery appearing at this contact has a path 
through the 1 coil of relay 159 to a rectifier 174. How­
ever, due to the negative polarity of this rectifier, this 
path presents a high impedance and the battery goes 
through the break contact, another rectifier 175 poled 
for positive battery, wire 176, line relay JLR (Fig. 6) to 
ground. The line relay will operate to sound buzzer 177 
over a circuit that may be traced from bus bar A buzzer 
177, wire 178, break contacts of power rela; PWR, 
wire 179 and make contacts of relay LR to bus bar B. 
When the buzzer sounds at outstation No. 3, the op-
erator will press his receive button after placing a sheet 
of recording paper on drum 142. Actuation of the re­
ceiving button will close the R contacts of switches SR 
thereby placing the machine in condition to receive. 
The method of phasing is somewhat similar to that dis-
closed in the above cited Ridings application modified 
som~what because of the master sending feature of the 
sendmg system which will be hereinafter described. 

The phasing circuit will now be considered. It is re­
called !hat positive battery is applied to the calling line 
of stat10n No. 2 through a circuit that includes break 
contacts of the relay LP at the sending station. When 
the sending operator pressed his send button, the power 
relay PWR energized to connect bus bar A with line A' 
thereby energizing drum motor DM. A commutator 
181 closes contact 182 with each revolution of the drum. 
This switch completes a circuit to period!ically energize 
relay LP which will pulse at synchronous speed since the 
drum motor is rotated at synchronous speed. Pulsating 
relay LP will open and close contacts (the calling line 
of outstation No. 2 positive battery circuit contacts) 
which cause phasing pulses to appear on the answering 
line at station No. 3. The phasing pulses may be traced 
from the answering line at the receiving station, wire 171 
(·Figs. 6 and 5), relay coil 172, wire 173, break contacts 
of relay 159, positive battery rectifier 175, wire 176, line 
relay LR (Fig. 6) to ground. The line relay will there­
fore pnlse at the synchronous rate. In addition, the 
normally operated relay 172 will also follow the phasing 
pulses since it is in series with the answering line circuit. 
Each time relay 172 operates, H removes ground from 
the starter anode circuit of gas tube 165 through a break 
contact on the normally unoperated relay 183. When 
the operator at station No. 3 pressed his receive button, 
his power relay PWR operated. This places one side 
of the A.C. supply to the plate of tube 165 by connecting 
bus bar A to line A'. At the receiving station, the 
drum motor DM has been energized upon the operation 
of power relay PWR and by means of the commutator 
181 causes relay LP to pulse. The pulsing of the latter 
relay causes one side of the A.C. supply to the drum 
motor to be interrupted by a circuit traced from bus 
bar B, break contacts of relay LP, wire 185 to drum 
motor DM. Since the drum motor DM circuit is periodic-
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ally interrupted, it will run at less than synchronous 
speed causing the relay LP at the receiver to pulse at 
less than synchronous speed. It should be kept in mind 
that relay LP at the transmitter operates synchronously 
to cause relay LR at the receiver to pulse synchronously 
while relay LP at the receiver is drifting under the control 
of the drum motor. There comes a time when the two 
relays LP and LR at the receiving outstation No. 3 pulse 
oppositely, i.e., LP pulls up and LR releases. When 
this occurs phase relay PH in the receiving outstation 
No. 3 transceiver will energize since operation of LP 
removes one ground from the phase relay and release 
of LR removes another ground therefrom. With the 
short thus removed from the phase relay it energizes and 
locks up independent of the subsequent operation of re­
lays LP and LR. Operation of the phase relay PH 
grounds one side of relay LP through a pair of make 
contacts so that LP cannot operate and drum motor DM 
may be brought up to synchronous speed. Relay PH 
also applies positive battery to the calling line of re­
ceiving outstation No. 3 which may be traced from the 
R contacts of SR2, wire 180, closed make contacts of 
relay PH, wire 186, break contacts of relay ACR, wire 
151, wire 152, make contacts of relay PWR, now ener­
o-ized wire 153, break contacts of relay LP, wire 154, 
break contacts of relay 157 (Fig. 5), wire 158, break 
contacts of relay 159, wire 161, to the calling line of out­
station No. 3. This positive battery will appear at the 
answering line of outstation No. 2, resulting in operation 
of line relay LR in the transceiver of outstation No. 3. 
It is recalled that relay LP at outstation No. 2 was 
pulsating at synchronous speed. Now with relay LR 
energized the next time that relay LP pulses, both grounds 
will be removed from the phasing relay PH, resulting 
in operation thereof. 

Thus phasing is completed and relays PH at both sta­
tions N~s. 2 and 3 were operated. Highly positive battery 
is placed on the starting anodes of tubes 165 (Fig. 5) 
at each outstation through make contacts of their respec­
tive phasing relays. After the phasing relays operate, 
the next time relay 172 energizes, it remains energized 
and the positive battery applied to the starting anodes of 
the tubes will charge a capacitor 187 to firing potential. 
The tubes at both outstations will fire when the plate 
circuit A.C. voltage swings positive to operate relay 183 
which opens the ground circuit to the starter anode. This 
prevents relay 172 from placing the ground back on the 
starter anode after the tube has fired. The capacitor 
188 across relay 183 will keep the plate positive to 
maintain the relay 183 operated during the negative 
half of the A.C. cycle. In addition, a make contact of 
relay 183 will complete the A.C. power circuit for the 
stylus motor SM and the feed motor FM. 

At the end of transmission, a stop button will be op­
erated as described in the above-cited Wise et al. applica­
tion. Power is removed from each transceiver when 

12 
on a movable belt 194 which is driven by motor 195. 
The connection between belt 194 and motor 195 is such 
that the belt will not move until a stop disk 196 is released 
by energization of phase magnet PM which moves its 

5 armature 197 to release the stop disk. 
In making a call to station 4, the common switching 

equipment functions in the same manner as when making 
a call to one of the transceiver outstations as previously 
described. The receiving-only station functions entirely 

10 automatically and therefore may be unattended. It is 
recalled that when a connection is made between two 
stations, the positive battery put on the calling line of the 
station initiating the call appears on the answering line 
of the called station. Thus positive battery will appear 

15 on line L9 to energize relay 198 which will pull up and 
follow the phasing pulses. The first time relay 198 oper­
ates, circuits are completed to operate relays 199 and 
201. This circuit may be traced from ground through a 
make contact of relay 198, wire 202, normally closed 

20 break contact of relay 203, wire 204 through relays 199 
and 201 connected in parallel, to negative battery. The 
latter relays once energized will lock up to ground through 
a make co!ltact of relay 201, wire 205, wire 206, a break 
contact of relay 207, wire 208, and paper feedout con-

25 tacts to ground. The recorder is energized from a local 
source of power such as a 110-volt, 60-cycle supply con­
nected to bus bars A and B. A make contact of relay 
199 connects bus bar A with line A' which connects to 
one side of stylus motor 209, paper feed motor 195 and 

30 blower motor 211. The other side of these motors is 
normally connected to the B bus bar. Thus, when relay 
199 energizes, the motors are connected across the A.C. 
source and likewise energize. The operation of relay 201 
opens the battery circuit of the normally operated slow 

35 release relay 212. The latter relay is shunted by a capac­
itor 213 which insures that the relay will not release until 
the stylus motor is up to synchronous speed. After relay 
212 is released, the next time that relay 198 releases phas­
ing relay PH will energize. The operation of the phas-

40 ing relay removes a short from stylus 193 by opening a 
pair of break contacts and also starts paper feed motor 
195. In addition, a ground is supplied to one side of 
phase magnet PM which then moves its armature 197 to 
permit stylus motor 195 to move stylus belt 194. The 

45 phase magnet PM also closes a pair of make contacts to 
apply positive battery to calling line LS which appears 
at the answering line of the calling station. This posi­
tive battery starts the calling transceiver as previously 
described, that is, it operates the calling station's line relay 

50 LR which in turn energizes the phase relay PH to initiate 
transmission of the message. The calling transceiver then 
sends steady positive battery back to the recorder which 
results in continuous energization of relay 198. Message 
transmission then takes place. Shortly after the paper feed 

55 motor is energized the paper feed out contacts operate and 
complete the operate circuit for relay 203. The operation 
of relay 203 opens the operate circuit for relays 199 and 
201 which remain locked up to ground through make 

its stop button is operated. The locally operated trans­
ceiver relays release. Positive battery is removed from 
each transceiver's calling line which allows the distant 
transceiver LR relay to release. The removal of positive 
battery also releases relays 167, 172 and 183 at the calling 60 
station. At the receiving station, relays 172 and 183 

contacts on relays 201 and PH. 
The phasing relay PH is normally prevented from oper-

ating by grounds supplied through contacts of both re­
lays 198 and 212 after relay 198 is initially operated. 
Since the operation of relay PH starts the calling trans­
ceiver, it must not occur before the stylus motor 209 is 

will release. Both transceivers are then in the normal or 
standby condition. 

Operation at receiving-only station 

Outstation No. 4 is equipped with a page recorder 
of the type disclosed in U.S. Patent No. 2,639,211, issued 
to Hallden and Zabriskie. Since outstation No. 4 is a 
receiving-only station, there is no need for a dial unit 
nor an associated switching unit at the master station. 
Referring now to Fig. 7, there is shown diagrammatically 
the page recorder. This machine comprises a flat sta­
tionary platen 191 over which the message paper 192 
is fed from a continuous supply. A stylus 193 is mounted 

65 up to speed. This is insured by the slow release charac­
teristics of relay 2:1.2 when relay 198 releases just after 
the stylus motor is energized. However, when battery 
is first applied through the battery switch to the recorder 
circuits, relay PH would energize. Relay 212 would have 

70 to operate faster than relay PH to prevent the PH relay 
from operating at the time the battery is turned on. To 
prevent this, a relay 214 is provided which will quickly 
energize when battery is applied to the recorder and will 
immediately apply ground to relay PH through a make 

75 contact and wire 215. Relay 214 will release slQwly be-
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cause capacitor 216 discharges through a resistor 217 of 
relatively high resistance. During this time interval, relay 
212 will have operated placing a ground at the coil side 
of relay PH. Therefore, when relay 214 releases, relay 
PH will be effectively shorted by make contacts of relay 
212. 

When the message has been completely scanned, the 
transceiver will shut itself off and positive battery will 
be removed from its calling line to release relay 198. 
At this point, the end-of-message relay 207 is operated 
by negative battery, the coil of relay 207, a make contact 
of relay 203 and a break contact of relay 198 to ground. 
Operation of relay 207 will remove positive battery from 
calling line L8 of the recorder and the end-of-message 
lamp 218 and buzzer 219 will energize. The paper feed 
motor will continue to feed out paper until the paper 
feedout contacts are operated at which time relay 203 
will be released opening the holding circuit of relay 207. 
The latter relay is of the slow release type and before it 
releases relay 221 is operated through a pair of make 
contacts of relay 207 to ground over wire 208 and the 
paper feedout contacts. Relay 221 places ground at the 
battery side of relay PH which immediately releases. The 
holding ground is removed from both relays 199 and 20ll 
which thereupon release. The release of relay 201 causes 
the normally energized relay 212 to reenergize placing the 
ground at the battery side of the phasing relay PH. The 
slow release relay 221 will finally release but relay PH 
remains deenergized by make contacts of the operated 
relay 212. 

The release of the phasing relay PH stops the paper 
feed motor 195 and releases the phase magnet which 
stops the movement of.stylus belt 194. When relay 199 
deenergizes, bus bar A is disconnected from line A' and 
the power for the busy lamp 222, stylus motor 209 and 
blower motor 211 is shut off. The ultimate release of 
relay 207 extinguished the end-of-message lamp 218 and 
stops buzzer 219. Thus, the receiving-only station is 
restored to a standby condition and it is prepared to re­
ceive another call. 

Master Sending 
The business needs of a subscriber company employ­

ing the present system may be such that identical mes­
sages .are often sent from a central point to a number of 
oustations. In order to expedite the transmission of 
these messages. and to minimize the time during which 
the equipment is tied up, provision is made to simulta­
neously transmit a message from a master station to any 
number of oustations. The master sending equipment 
7 (Fig. 1) is disclosed in Figs. 8, 9, 10, and 11 and in­
cludes a master transceiver 6, a control par.el 250, and 
various control relays. A row of call push buttons (Fig. 
11) • such as 251 and 252 is located along the bottom 
of the control panel. Each one of these buttons is as­
sociated with a particular outstation, two being shown 
for purposes of illustration, although it should be under­
stood that there may be any convenient number. Two 
indicating lamps such as lamps 253 and 254 are associ­
ated with each call button. On the right side of the 
panel 250 are a number of group push buttons 255, 256 
and 257, which are used for a purpose to be herein­
after described. Each of these group push buttons when 
operated selects a predetermined group of outstations 
to be called. On the left side of the panel there is a 
select lamp 258 and two additional push buttons 259 
and 261. The select lamp function is similar to that 
of the dial lamp at a transceiver outstation. When light­
ed it notifies the operator that the director switch is 
ready to handle a call and a selection can be made. The 
release call push button 261 enables the operator to 
make changes in a selected group of outstations. 

To make a master transmission the operator, after 
placing a sending blank on the transceiver drum, presses 
the .send button in the master transceiver 6 and waits 

14 
for the select lamp 258 to light. He then proceeds to 
make a selection by pressing the call button associated 
with each outstation that is to receive the message. The 
top indicating lamp of each of the selected outstations 

5 thereupon flashes. When the selection is completed 
the start button 262 is operated. If a selected out­
station is busy, the flashing indication shifts from its 
lamp in the top row to its lamp in the bottom row. The 
flashing lamps in the top row of the outstations that 

10 are not busy will become steady indicating that a con­
nection has been made. As the called outstations an­
swer, the steady light shifts from the lamp in the top 
row to the lamp in the lower row. After all the selected 
outstation machines have phased, the master station and 

15 all the called outstation transceivers will begin to scan. 
The master sending and control equipment will be 

described by considering an example where a message 
is being sent simultaneously to outstations No. 2 and No. 
3. The operator at the master station will initiate a caH 

20 by pressing a send button in the masteir transceiver 6. 
This puts ground on wire 263 (Fig. 11, 10) in a manner 
to be hereinafter described which is applied to relay 
264 (Fig. 10) operating the latter. 

Referring now to Fig. 4, normally unoperated relay 35 
25 connects positive battery through a break contact, wire 

265, to relay coil 17 (Fig. 10), the other side of which 
is grounded through wire 267, a make contact of oper­
ated relay 264, wire 268, and a break contact of relay 
269 to ground, thereby causing relay 17 to energize. It 

30 is seen therefore that if relay 35 of the common control 
equipment is unoperated, indicating that the switching 
equipment is idle, relay 17 of the master control equip­
ment will energize. The operation of relay 17 will 
operate the normally unoperated relay 271 (Fig.· 10), 

35 and relays 272 and 273 (Pig. 8) by applying ground to 
each one of these relays. In addition select lamp 258 
(Fig. 11) is caused to light through a circuit from 
negative battery, lamp 258, wire 277, make contacts of 
relay 17 (Fig. 10) to ground. 

40 The preceding explanation assumes that the director 
switch 25 was standing idle. If busy, the relay 35 would 
be operated as previously explained. When the master 
station operator presses the send button in the master 
transceiver 6, relay 264 would operate but relay 17 

45 would remain deenergized. The positive battery operat­
ing circuit would be open at the break contact of relay 
35. The select lamp would not light but the master 
station call is stored because relay 264 is operated. 
Then when the switching equipment is released, relay 

50 35 would release and relay 17 would operate lighting 
the select lamp. 

After the select lamp lights, indicating that the master 
station has control of the common switching equipment, 
the operator will press the call button of each outstation 

55 that is to receive. Each call button connects to a relay 
group associated with an outstation. Since the present 
description is based on a system having three outstations, 
three such relay groups are shown. Numeral 260 (Fig. 
9) represents the relay group associated with outstation 

60 No. 2 and controlled by call button 251. The relay 
groups associated with outstations No. 3 and No. 4 are 
represented by rectangles 270 and 280, respectively, it 
being unnecessary to illustrate the details of these two 
groups since they are similar to relay group 260. In 

65 describing the circuit and function of group 260, it 
should be kept in mind that each of the other two groups 
have similar components. Referring then to group 260, 
there is shown four relays which for the purposes of 
description will be termed select relay 278, answer relay 

70 312, busy relay 283 and connect relay 281. In the 
assumed case call buttons 251 and 252 corresponding 
to outstations No. 2 and No. 3 would be momentarily 
depressed. As a result, the select relays associated with 
outstations No. 2 and No. 3, respectively, will energize. 

75 The energizing circuit for select relay 278 goes from 
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negative battery at break contacts of relay 281, wire 
282, break contacts of relay 283, wire 284, coil of relay 
278, wire 285 (Figs. 9, 11), wire 286, make contacts of 
call button 251, wire 287, break contacts of release call 
button 261, wire 288 to ground through make contacts 
of relay 17 (Fig. 10). It is recalled that when relay 
17 energized, it completed a circuit to energize relay 
272. Positive battery connected to the coil of the latter 
relay is traced through coil 2 to ground through a 
break contact of relay 272, wire 314, and a make contact 
of relay 17. However, there is a charging path for 
capacitor 289 through coil 1 of relay 272 which pre­
vents the latter from operating until the capacitor is 
charged. When the above-mentioned ground is applied, 
the capacitor will commence to charge. The charging 
current through coil 1 neutralizes the operating current 
through coil 2 because these coils are wound in opposi­
tion. Relay 272 will begin to operate when the charg­
ing current begins to level off. As it does so, the ground 
is removed by the opening of the break contact of relay 
272. When the discharge current ceases, this relay will 
release and the operating circuit is reestablished to 
cause the cycle to begin again. Relay 272 is therefore 
a pulsing relay and its contacts complete a circuit to 
cause indicating lamp 253 to flash. This circuit goes 
from positive battery through indicating lamp 253, wire 
291, make contacts of relay 278, wire 292, to break con­
tacts of the pulsing relay 272. If the master operator 
wishes to add more outstations to the selection, it is only 
necessary that the call button of each of the additional 
stations be operated. It is possible for the operator to 
eliminate an outstation after it is selected by operating 
the call button and the release call button 261 simulta­
neously. For example, if the operator wishes to release 
outstation No. 2 after having selected this station, he 
will depress call button 251 and the release call button 
261. The holding circuit for relay 278 associated with 
outstation No. 2 is completed through break contacts of 
the call button which transfers the coil from the operat­
ing ground to a holding ground. The holding ground 
is supplied by the operated relay 17 through a make 
contact on the operated relay 278, through the release 
call button break contact and back to the coil of relay 
278. When the release call button and the call button 
are operated together, the operating ground as well as 
the holding ,ground are removed and the select relay 
278 will release. 

When relay 17 operated, control of the switching 
equipment was transferred to the master station. The 
shield grid of step tube 21 (Fig. 4) was connected to the 
se_lect relays by wire 292, break contacts of relay 19, 
Wife 18 (Figs. 4, 10), transfer contacts of relay 17, wire 
294 (Figs. 10, 11) to a make contact of each of the 
select relays (Fig. 9). The control grid of stop tube 
28 was transferred from level J to level K of the director 
s~itch over wire 33 (Fig. 4), break contact of relay 19, 
wrre 32 (Figs. 4, 10), transfer contacts of relay 17, wire 
296, to the arm of the K level (Fig. 3). At this point 
the upper row of lights on the control panel (Fig. 11) 
are flashing in accordance with each of the outstations 
selected. If the operator is satisfied with the selection, 
he presses start button 262 which closes a circuit from 
positive battery at relay 269 (Fig. 10), the coil of this 
relay, wire 297 (Figs. 10, 11), the contacts of the start 
button, wire 298, to ground through make contacts of 
relay 264 (Fig. 10). Relay 269 win energize and short 
the contacts of the start button through a pair of make 
contacts, thereby causing this relay to lock up. Another 
pair of make contacts of relay 269 will apply positive 
battery over wire 299 to a pair of contacts of each of 
the select relays (Fig. 9); for outstation No. 3, this posi­
tive ba'.tery being applied to contacts of select relay 278 
over w1res 300 and 301. One of these contacts of each 
se~ect relay 278 will apply positive battery tq t\1e shield 
gnd of step tube 21, over wire 293, wire :?i~·cl: \Figs, 11, 

16 
10), transfer contacts of relay 17, wire 18, and wire 
292 (Fig. 4). The other contact on each select relay 
will apply positive battery to the proper stud of the K 
level of director switch 25. In the case of outstation 

5 No. 2, this positive battery may be traced from wire 301, 
make contacts of select relay 278, wire 302 (Figs. 9, 8), 
to stud 13 (Fig. 3) of the K level. Similarily, the select 
relay of outstation No. 3 will apply positive battery to 
stud 14 of the K level. With positive battery applied 

10 to the step tube 21, the director switch will commence 
to step from one stud to another in the usual manner 
until positive battery is found on a stud of the K level. 
In this case when the positive battery is found on stud 
13, the stop tube will fire again causing the director 

15 switch to take one more step and stop. When stop 
tube 28 fires, relay 35 will energize causing relay 19 
to operate to remove the positive battery from the shield 
grid of the stepping tube. 

It is recalled from the description of a connection 
20 from one transceiver outstation to another that relay 

71 (Fig. 3) operates if the called station is not busy 
and in condition to receive. Similarly for a master 
transmission, relay 71 will energize if outstation No. 2 
is not in a busy condition. When this relay operates, 

25 positive battery is applied through a make contact, wire 
95, the arm of level A of the director switch, stud 14, 
wire 304 (Figs. 3, 8, 9) through coil 1 of connect relay 
281 to ground. The connect relay will operate and lock 
by negative battery applied through a make contact to 

30 the 2 coil of the connect relay 281, wire 305, wire 306 
(Figs. 9, 11), at break contact of the call button of station 
2, wire 303 (Figs. 9, 10), a make contact of relay 264 
to ground. 

The operation of connect relay 281 (Fig. 9) releases 
35 the corresponding select relay 278 and applies a sup­

plementary holding ground to the previously operated 
relay 273. The lines of outstation No. 2 are now con­
nected to the lines of the master transceiver. Lines 
L6 and L7 (Fig. 11) of the master transceiver may be 

40 traced through closed make contacts of relay 269 (Fig. 
10) to the input of amplifier 307 (Fig. 8). The output 
of the amplifiier connects through make contacts of 
energized connect relay 231 (Fig. 9) to wires 308 and 
309 (Figs. 9, 8, 2,) to lines L2 and Ll, respectively, of 
outstation No. 2. 

45 The busy multiple of patron No. 2 is grounded by a 
make contact on the operated connect relay 281 to wire 
311. With ground thus applied to the bnsy multiple of 
outstation No. 2, the equipment at that station is busied 
and a call to outstation No. 2 by any other outstation 

50 will result in a busy signal at the calling outstation. The 
same ground is applied to another make contact of 
connect relay 281 to cause lamp 253 to cease flashing. 
This circuit may be traced from positive battery through 

55 
lamp 253 (Fig. 11), wire 291, a break contact of relay 
312 (Fig. 9), wire 314' to ground through a make con­
tact on relay 281. 

After this connection is made and the common control 
switching equipment releases causing relay 19 (Fig. 4) to 
release, positive battery is reapplied to the shield grid of 

60 stepping tube 2ll. The director switch will immediately be­
gin to step again until positive battery is found on another 
stud of the K level. Since outstation No. 3 is a selected 
station in the example chosen, positive battery will be 

65 
found on stud 14 resulting in the firing of stop tube 228. 
The director switch 25 will make one more step and 
stop on the stud 15 corresponding to outstation No. 3. 
If this station is idle, connection will be made similarly 
to the connection to station 2. 

70 
The primary function of relay 19 is to open the call-

ing multiple after the director switch stops. This dis­
connects positive battery put out by other select relays 
from the shield grid of the step tube and allows the di­
r~1/tor switch to remain at rest while a station is being 

T ~ ~?,~ected. After a connection is made, the director 
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switch must find· another· selected station. The: release 
of the relay 19 places any waitirig positive battery on· the 
calling: multiple of the shield grid· of step tube 21. which 

18 
station may be added to a selected group merely by press­
ing the call, button of the station- to be· added to. the selec­
tion. 

Master transceiver 6 is of the type shown in the afore-will refite to step the selector· switch to. the next selected 
outstation. stud. 

It is seen that in master transmission the. operation of 
the common switching equipment is the: same as in mak-

5 mentioned applications of G. H, Ridings and R. J,. Wise 
et aL modified as shown in Fig. 12. 1his transceiver is 
similar to that used at each of the outstations but does not 
have a dial because selection is made from the· master ing a connection from one. outstation. to another. It is 

recalled that if an. outstation, is busy, relay 73 operates 
rather than relay 71, as in the case. when.the outstation is 10 
in idle condition: Operation; of relay 73 puts negative 
battery out to the c ... lling station, and in. the case of, master 
transmission this negative. battery serves to energize the 
busy relay in the master equipment corresponding to. the 
station being called. For example, if. station 2 were in a 15 
busy condition, relay 73 (Fig. 3) would energize and 
negative battery would be applied through a pair of make 
contacts, wire 77, level.B of the director. switch, stud 14, 
wire 310 (Figs. 3, 8, 9), the coil of busy relay 283, wire 
313, contacts of the release busy switch 259 (Fig. 11) to 20 
ground. The busy relay 283 corresponding to outstation 
No. 2 will operate and lock to a local negative battery 
through its own make contact, wire 282, and a break 
contact of relay 281. The operation. of relay 283 
places a ground at the coil of the pulsing relay 272 25 
(Fig. 8) througl.J. a pair of make contacts of relay 283, 
wire 315 (Figs. 9, 11), wire 316 (Figs. 11, 10), wire 
314 (Figs. 10, 8), and a break contact of relay 272. 
This is a supplementary ground to maintain relay 272 
pulsing after relay 17 releases. A circuit is thereby 30 
completed to cause the busy selected- outstation busy 
lamp 254 to flash. This. circuit is from positive bat-
tery through lamp 254 (Fig. 11), wire. 331 (Figs. 11, 
9), break contacts of the unoperated relay 312 
make contacts of busy relay 283, wire 318. (.Figs. 9, 11), S-5 
wire 292 (Figs. 11, 10), to the pulsing contacts. of relay 
272 (Fig, 8). 

As the. director switch finds a selected station in a busy 
condition, therefore, the master station operator is- noti-
fied by the. flashing condition of the bottom- indicating 40 
lamp of that particular station. When the busy relay 
283 operated, it opened the holding circuit of select relay 
278 which releases and opens the circuit of the top indi­
cating lamp 253. Consequently the flashing light is 
switched from the top indicating lamp_ to the bottom one. 45 

Group selection 

An alternative method of calling outstations is pro­
vided by group selection buttons.255,.256.and 257. The 
communication requirements of a, subscriber company 50 may be. such that certain messages. are. often sent to a fixed 
group of.stations from the master transceiver. Rather.than 
choosing a fixed group of stations by the. individual call 
buttons, a predetermined group of stations may be chosen 
to be selected by on~ of the group buttons. The opera- 55 
tion of a group button such as 255 supplies an. operating 
ground to energize a group relay 319 which closes its 
make contacts to energize the select relays associated with 
outstations 2 and 3. When the group button is released, 
the group relay 319 will be deenergized.. However, the 60 operated select relays lock upin the. usual manner. Any 
predetermined number of. outstations may be controlled 
by a particular group relay: As shown in Fig.11, group 
button .256 controls a group. relay, 321 which is connected 
to energize the select relays of outstations 2, 3 and 4, 65 the group button 257 is connected to control group relay 
322 to operate the select relays of. outstations. 4 and. 5 
in a system when.an outstation. No. 5.is provided. After 
the select relays operate as a result of a group selection, 
connection is made in the same manner as when using 70 
the individual call buttons. 

After a group has been selected, the. operator may 
delete a.station from the group by simultaneously pressing 
release call button .261 and. the. call button of the selected 
outstation to be deleted. as previously described.. A 75 

station by means of the call buttons. After all the idle 
selected outstat,on. transceivers have been.· connected; they 
are ready to phase to the·sending.:naster transceiver. The 
phasmg.operauon w1ll be described by reference to Figs. 
5, 6, and. 8 to 12. It is recalled that when the operator 
is satisfied with the selected outstations, as indicated by 
the flashing of the top row indicatmg 1ights, the start but­
ton 262 is pressed which serves to energize. relay 269. 
At. this time the operi.tor has pressed the send button on 
the master. transceiver 6 to positron, the. switches MSR 
(Fig. 12) on the T contacts thereof. These switches 
operate in a similar manner as. the sendl-receive sw;tches 
SK at the outstation transceiver. 1he calling line .L6. at 
the master transceiver. (Fig. 12) has positive battery ap­
plied thereto over wire J2J, a breaK ccmact of relay LP, 
w1re 324, a make contact OJ: power relay t'W.t<. now_ ener­
gized through the T contact of l\t1Sh.6, wire 325, a make 
contact of relay TS, wire :.-S26, and the T contact of the 
send sw1tcli MSR'1. Vvhen the send button. at the master 
transceiver was operated, power relay J:' vv R energized. to 
energize the drum moLor DM by connec:ting. ilne_ A'. to 
bus bar A. Relay Li> is penodically energized by switch 
32/ which is actuated by commutator 326- driven by the 
drum motor. lt is seen thc:relore that the positive battery 
to the callmg line is mterrupted by pulsing relay Lt'. 

From. the calling . line L6 this pulsating positive bat-
tery is appued to tne control grid of a vawum tube 333 
(Fig. 8), through mak~ contacts of relay 269 (Fig. 10);, 
wire 329, wire 331, and resistor 332. Vacuum tube 333 
is therefore caused to P,eriodically conduct to pulse re­
lay 334. Make contacts of the latter relay apply pulsat-
ing positive battery to the answering line of each of tlie 
connected outstations which, as shown in Figs. 5 and. 6, 
is received over answering lme L2 to operate buzzer 177. 
This circuit may be traced from line L2, wire 171, relay 
172, wire 173, break contacts of relay 159, rectifier 175, 
wire 176, line relay LR to ground. When the line relay 
opi:rates, a pair of make contacts connect bus bar B" to 
buzzer 177 over wire 179, break contacts of relay PWR, 
and wire 178. When the buzzer sounds, the operator at 
the outstation. will wrap a receiving. blank on the trans­
ceiver drum and press the receive button. which ener­
gizes power relay PWR and conditions the transceiver 
for phasing. 

With one-to-one transmission as previously described, 
phasing occurs when the PH relays operate to start scan­
ning; For master transmission where several. receiving 
stations must phase, scanning must be dlelayed until the 
last selected outstation has phased; Only then can all 
the connected stations start scanning simultaneously. 
With master transmission although each phasing relay 
PH operates in the same manner as in one-to-one transa 
mission, scanning is prevented by a. gas tube 165 (Fig. 5) .. 
When the phasing relay PH operates at a transceiver. out­
station, positive battery is applied to the. calling, line. at 
the transceiver and may be traced from calling line. Ll 
(Figs. 5 and 6), wire 161, closed contacts of" relay 159, 
wire 158, closed contacts of relay 157, wire 162; wire 15.4; 
break contacts of relay LP (Fig. 6), wire 153, make .. con­
tacts of power relay PWR, wire 152, wire 151, break con­
tacts of relay ACR; wire 186, make contacts of the phase 
relay PH, receive contacts R of the send-receive switch 
SR2 to positive battery. This positive battery applied. to 
the calling line Ll is passed by wires Ill and,309 (Eig, 
2) in the case of outstation No. 2 to the master trans, 
ceiver through make contacts of. connect relay 281 (Fig, 
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9), wire 336, the coil of answer relay 312 to ground. 
• In this manner the answer relay associated with each 
phased outstation energizes and puts a permanent ground 
at the bottom indicating lamp of the outstation that has 
answered. Lamp 254 associated with outstation No. 2 
is caused to glow steadily by means of this ground sup­
plied through make contacts of relay 312, wire 337, to 
one side of the lamp. The operator at the master station 
by cbserving the steady g1ow of the lower row of indicat­
ing lamps is informed of the outstations that have phased 
and consequently answered. A break contact of each 
energized answer relay extinguishes the upper indicating 
lighted lamp associated with that particular phased out­
station. The operation of the answer relay of the last 
·outstation to answer removes a holding ground for re­
-lays 271 and 273. One side of the coil of relay 273 is 
connected to one side of coil 2 of 271 by wires 338 and 

• 340 and to ground over wires 339 (Figs. 10, 11), wire 
341, break contacts of answer relay 312 and make con­
tacts of connect relay 281. Wire 339 is also grounded 
by each of the answer relays associated with the other 
·outstations. This ground is not removed until the answer 
relay of the last connected outstation is energized. The 
release of relay 271 places steady positive battery on the 
control grid of tube 333 which may be traced through a 
pair of make contacts of relay 264 (Fig. 10), wire 350, 
break contacts of relay 271, and wire 331. The tube 
immediately starts to conduct, resulting in the operation 
of relays 334 and 342 (Fig. 8) which are connected in 
series in the plate circuit of the tube. Another break 
contact of relay 271 connects positive battery over wire 
343, make contacts of relay 269 to the answering line 
L7 of the master transceiver. When relay 334 operates 
as a result of tube 333 firing, positive battery is applied 
over wire 344 (Figs. 8. 9), make contacts of connect re­
lay 281, to the answering iine of the selected outstation 
No. 2. This positive battery results in the energization 
of relay 172 (Figs. 5, 6) at outstation No. 2 which opens 
Hs break contacts permitting tube 165 to fire. When the 
tubes 165 at each outstation conduct, their respective 
relays 183 will operate to close a pair of make contacts 
which energizes the feed and stylus motors to cause scan­
ning to start. Since the positive battery from relay 334 
at the master station to the line is applied simultaneously, 
the tubes 165 at each outstation will commence conduct­
ing at the same time, causing all connected stations to 
start scanning simultaneously. 

As the scanning drum of the master transceiver reaches' 

20 
recalled that relay 198 follows the phasing pulses· re­
ceived over answering line L9. The first time relay 198 
pulls up, it energizes relays 199 and 201 which will there­
upon remain operated and release relay 212. The first 

5 time that relay 198 releases after relay 212 has released, 
phasing relay PH energizes to operate phase magnet PM. 
Operation of the latter causes the recorder to commence 
scanning. Since scanning starts when the recorder phases, 
phasing at this outstation must be delayed until all of the 

10 connected transceivers phase. 
When the operator at the master station presses· the 

send button, ground is supplied over line 263 to operate 
relay 264 (Fig. 10) which closes a make contact to 
apply positive potential to the grid of tube 333. The 

15 tube thereupon conducts and relays 334 and 342 operate. 
Relay 17 also operates from positive battery at the con­
tacts of relay 35 (Fig. 3), wire 265, relay coil 17 (Fig. 
10), and contacts of relays 264 and 269 to ground. 
Relay 17 locks up through a pair of its make contacts 

20 and also supplies ground to relays 272 and 273 which im­
mediately energize. Operation of relay 273 closes a 
make contact to maintain relay 342 energized independ­
ently of relay 334. When relay 271 operated, it opened 
the control grid circuit of tube 333 which becomes non-

25 conducting. As a result the relay 334 releases but relay 
342 remains operated through the closed make contact 
of relay 273. 

It is recalled that the next step performed by the 
operator at the master station after the designated out-

30 stations have been selected is to press the start button 
262. This operates relay 269 which connects the pulsating 
positive battery from wire L6 of the master transceiver 
to tube 333. Consequently relay 334 pulses to apply 
phasing pulses to the answer line of each connected trans-

35 ceiver. However, relay 342 is held operated by the 
closed make contacts of 273. While the transceiver out­
stations and master transceiver are phasing, relay 342 
applies steady positive battery over the answer lines of 
the connected receiver-only stations. In the case of sta-

4o tion 4, this positive battery may be traced from a make 
contact of relay 342, wire 345, closed make contacts of 
the connect relay 347 (Fig. 9) associated with station 4, 
wire 348, answer line L9 ( Fig. 7), the coil of relay 198 
to ground. The latter relay is therefore held operated 

45 and phasing at receiver only station 4 is prevented at this 
time. In addition, connect relay 347 closed a make 
contact which applies ground through closed break con­
tacts of relay 351 to multiple 349 (Figs. 9, 11, 10) to 

the end of its travel after covering the width of a mes- 50 
:sage sheet, it operates a stop switch, as fully explained 

energize the 1 coil of relay 271. 
It was stated above in considering a call from the 

_master station to stations 2 and 3 that relays 271 and 273 
release due to the removal of ground from wire 339 
by operation of the answer relay of the last connected 
outstation to answer. However, in making a call that 

in the above-mentioned applications of Wise et al. and 
Ridings. The power relay PWR at the master transceiver 
is thereby deenergized to restore the transceiver to the 
idle condition. Ground is removed from wire 263 and 
relay 264 is released, thereby releasing all of the com­
mon relays in the master switching system. As the scan­
ning drum of each operated transceiver similarly ac­
tuates its stop switch to shut down the transceiver at the 
outstations, positive battery is removed from the various 
amwering lines to deenergize the answer relays (such as 
relay 312 for station 2) at the master station. Each re-
1eased answer relay thereupon releases the associated con­
nect relay (281 for station 2) by opening the holding cir­
cuit thereof. The release of the answer relays extin­
guishes the lower indicating lights associated therewith 
and the equipme:1t at the master station is then in the 
normal idle condition. 

It has been seen how the master station phases with 

55 includes outstation 4, relay 273 releases in the usual 
manner but relay 271 remains operated due to the ener­
gization of the 1 coil by the operated connect relay 347. 
When relay 273 releases (Fig. 8), it opens the holding 
circuit of relay 342 which releases and removes positive 

60 battery from the answering iine of outstation No. 4. Re­
lay 198 (Fig. 7) thereupon releases and the receiving­
only station phases. Positive battery is put on the 
answering line by operation of phase relay PM at out­
station No. 4 to energize answer relay 351 (Fig, 9) 

65 which opens a break contact to remove ground from 
the 2 coil of relay 271. The subsequent operation of 
the equipment is the same as that described above in re­
gard to master sending to stations 2 and 3. 

a plurality of transceiver outstations, such as stations 2 70 
and 3. In the event that one of the selected outstations 

Connection with outside system 

It has been mentioned that provision is made to con­
nect the subscriber companies' facsimile system with an 
outside telegraph system such as that maintained by the 
Western Union Telegraph Company. Referring again 
to Fig. 1 there is shown a facsimile tranmittei- 11 at 

is a receiving-only station, the phasing operation is modi-
fied because the page recorder starts and stops au­
tomatically and phases differently from the rtansceivers. 
Referring to the page recorder circuit of Fig. 7, it js 75 
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a .central office of the· outside system connecting ·with 
a page recorder 9 located at' the master station of the 
subscriber's system. Transmitter 11 may be' of the' type 
shown irt U.S. Patent No. 2,657,259 to Hackenberg, and 
the page recorder 9 may be of the type disclosed in the 
aforementioned Hallden et al. patent. These machines 
may be connected for one-to-one transmission as shown 
schematically in Fig, 1, or they may be connectedthrough 
conventional switching equipment located at the central 
office. Since the details of transmitter 11 and recorder 
9 form no part of the present invention and the means 
for connecting them would be well known to a facsimile 
engineer, a detailed description thereof is unnecessary. 

When • a telegram is received at the · central office 
and destined for one of the -stations in the subscriber's 
system, it is placed in transmitter 11 and transmitted 
-to the master station where it is received by recorder 
9. If the addressee is located at the master station, the 
received copy can be immediately delivered; but if the 
addressee is : located at one • of the outstations;· the tele­
gram is relayed. For this purpose, a facsimile transmitter 
8 is provided which is of the type shown in the above­
mentioned Hackenberg patent modified with a dial unit 
as hereinafter described. The telegram to be relayed 
is taken from recorder 9 and placed in transmitter 8. 
Then by dialing the number of the• addressee outstation 
the message is l'elayed to its proper destination. 

For the purpose of the . present specification there is 
indicated by schematic symbols in Fig. 13 only such 
parts of transmitter 8 as .are necessary to describe the 
transmitting and dialing circuits of the system. For the 
details of construction, reference may be had to the 
Hackenberg patent. This machine is of the well known 
type wherein the message sheet 360 • is mo1,mted on a 
vertically mounted rotatable drum 361, A vertically 
slidable scanning carriage· 362· carries' an exciter lamp 
363 and a photocell 364; the • operation of which in 
facsimile work is well understood, The carriage -has· a 
half-nut 365 mounted on a -Spring 366 which normally 
holds the half-nut in engagement with a rotary feed 
screw 367. A synchronous motor 368 drives both the 
drum 360 and the feed screw 367 at their respective 
speeds. A solenoid 369 is adapted to hold the -half-nut 
away from the feed screw when energized; 

In transmitting from this machine, the message is 
wrapped around drum 360 which is placed in the trans:. 
mitter. When the dnim is in position it closes switch 
371 which applies ground to one side• of start button 
372; When the start button is operated; it energizes 
relay 373 which energizes an·d· locks through a pair of 
inake contacts. Relay 374' is .also operated· by a· circuit 
from· ground at switch 371, closed contacts of relay 
373; wire 375; break contacts of deenergized relay 376, 
wire 377, the 1 coil of relay 374 to positive battery. 
The break contacts of relay 374 are thereupon opened to 
remove a short across dial lamp 378 and the d_ial con­
t.acts a of dial 379. Positive· battery is applied to the 
calling line 381 through closed make contacts of relay 
373, wires 382 and 383, break contacts" of• relay 384, 
wire 385, wire 386, break contacts of relay 387, wire 
399, the dial contacts a of dial 379, lamp 378, wire 388 
and break contacts of relay 389. 

With positive battery on the calling line of trarisniitter 
8, the common control equipment will function in the 
same manner as described above in· making a call from 
outstation 2 to outstation 3. This operation will be brief­
ly summarized by referring to Figs. 2 to 4 • wherein trans~ 
niitter 8 is shown in block form with its associated·switch­
ing circuits. Positive battery on wire 381 is applied over 
wire 16 to the screen grid of step tube 2l and also to stud 
20 of the J lever of director switch 25. The director 
switch will accordingly step until the arm of the J level 
finds positive battery oh stud 20 at which time stop tube 
28' will fire causing the switch to take· one more step to 
stud 1 and stop, Conduction of the stop tube also en-

22 
ergizes relay 35 which removes a ground from one side·6f 
relay 19 permitting the latter to energize to apply groutid 
to: wire 18 which may be traced back tci the calling Iitle 
Qf transmitter 8. Thus the circuit including dial larrip 

5 3'78 is completed when the director switch is positioned oh 
the stud corresponding to the calling transmitter. The 
dial lamp lights. The operator then dials the numbei: 
corresponding to the outstation for which the message is 
destined. When dialing starts; tlie off nornial contacts 

10 "b" operate to apply ground to the series combination of 
the 1' coil of relay 376 and the 2-coil'ofrelay 374. Relay 
376 locks up through the 2 coil and, a pair of make' con~ 
tacts. Relay 391 is thereupon energized· b,' negative bat­
tery, relay coil 391, wire 392, dosed break contacts· of 

15 relay 387, make contacts of energized relay 373; wife 
393 make contacts of relay 376, wire 375; make contacts 
of relay 373 and switch 371 to ground. Tlie operated 
relay 391 connects bus bar A to line· A' to energize various 
components of the transmitter to place fr in condition for 

20 scanning. . • 
When the operator releases dial 379, the pulsating con~ 

tacts thereof interrupt the positive battery on the calling 
line to make connection with tlfo called station. The con:. 
nection is made in the same manner • as· previously de-

25 scribed in the case of- a call from outstation 2 to • out­
station 3. 

With the connection made between transmitter S and 
the called station the machines automatically phase. 
The phasing is similar to that above described in regard- to 

30 a call between a pair of outstations; The iPOSitive battery 
applied to the calling line of transmitter 8 .(Fig. 12) is re• 
ce.ived on the answering lirie of · the connected outstation 
(Figs. 5 and 6), to energize the line relay 1::,R· which closes 
a- pair of make contacts to' complete the energizing circult 

35 of buzzer 177. The operator at the outstation will there­
upon place a receiving blank on the transmission drum 
and operate the receive button which energizes the power 
relay PWR to condition· the machine for receiving. 

At transmitter 8, the off normal contacts "b" of dial 
40 379 have returned to the position shown in Fig. 13; 

With relay 376 now locked in the operated position; 
ground is applied through the off normal contacts, wire 
394, make contact of relay 376 and wire 395 to the starter 
anode and plate circuit of gas tube 396. The tube will 

45 thereupon fire and operate relay 384 which opens its break 
contacts to remove a short around phasing contacts 397. 
These contacts are intermittently operated at synchronous 
speed by a commutator 398' fixed to the shaft of drum 
motor 368. With the short removed from these contacts, 

50 synchronous phasing pulses are applied to tlie calling:llne 
381 from positive battery at a pair of make contacts of 
relay 373, wire 332, phasing contacts 397, wire 398, wire 
386, break contacts of unoperated relay 387, wire 399, 
break contacts of unoperated relay 374, wire 388, break 

55 contacts of unoperated relay 389 to the· calling line 381; 
The· phasing pulses from the transmitter are received 

on the answering line of the connected outstation and ap~ 
plied to Hne relay LR. (Figs. 5, 6) .which will pulse at a 
synchronous rate. Drum motor DM at the outstation 

60 was energized when power relay PWR operated and com~ 
mutator 181 was thereby rotated to intermittently operate 
contacts 182 which in turn cause relay LP to pulse; 
Break contacts of relay LP operate to open the energizing 
circuit of the drum motor with each revolution of the 

65 commutator 181. It is recalled that this arrangement 
causes the drum motor to operate at less than synchronous 
speed. The situation therefore exists wherein relay LR 
pulses synchronously under the control of the drum motor 
at the transmitter and relay LP pulses at a subsynchronous 

70 speed under control of the outstation drum motor. In a 
short time, these relays get in step where relay LR fa de~ 
energized and relay LP is operated. At this time eacli 
removes a ground from one side of phase relay PH which 
operates and opens a break contact so that it is no longer 

75 under the control of relays LR and LP. Operation of the 
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phase relay performs a number of functions. Its make 
transfer contact applies ground to relay LP to prevent fur­
ther operation thereof so that the drum motor energizing 
circuit is no longer interrupted and the motor runs at 
synchronous speed. A make contact of the phase relay 5 
applies positive battery to the starter anode of gas tube 
165 which fires to operate relay 183. A make contact of 
relay 183 connects line A' to one side of the stylus motor 
SM and feed motor FM to start scanning. At the same 
time, phase relay PH closes another make contact to ap- 10 
ply steady positive battery to the calling line which is 
-received over the answering line at transmitter 8 (Fig. 
-13) and applied to relay 401, through break contacts of 
the unoperated busy relay 389, wire 402 and rectifier 403. 
Operation of relay 401 shorts phasing contacts 397 and 15 
closes an energizing circuit for relay 404 which releases 
the normally energized half-nut solenoid 369. With the 
phasing contacts shorted, steady positive battery is sent 
out over the calling line 381 and received on the answer-
ing line at the outstation. Relay 172 thereupon energizes 20 
to permit tube 334 to fire and scanning begins. 

Referring again to Fig. 1, it is seen that a recorder 12 
is located at the central office of the outside telegraph sys­
tem. This recorder connects to the common control 
equipment of the subscriber companies' system so that 25 
any transceiver outstation such as stations 2 and 3 can 
obtain a direct connection to the central office. Recorder 
12 is the same type of machine as recorder 4 and trans­
mission to the central office is therefore the same as the 
case of a transceiver outstation sending to receiving only 30 
station 4 described above. 

Though the present invention has been described with 
respect to a specific embodiment thereof, it is understood 

24 
tions corresponding to said plurality of transceivers, 
means responsive to a calling signal from a transceiver 
to step said director switch, means to stop said director 
switch at a position corresponding to the calling trans­
sceiver, first relay means connected to said director 
switch, said first relay means being responsive to elec-
trical pulses from said impulse producing means at a 
calling transceiver to step said connecting switch means 
associated therewith to a position corresponding to a 
called transceiver, first busy detection means to test 
the called transceiver for a busy condition, second re-
lay means energized by said first busy detection means 
upon detection of a busy condition, second busy detec­
tion means to test the called transceiver for a busy con­
dition arising after the positioning of said director switch, 
means whereby siad second busy detection means en-
ergizes said second relay means upon detection of a 
busy condition, busy indicating means at each of said 
transceivers, means whereby energization of said sec­
ond relay means operates the busy indicating means at 
a calling transceiver, and third relay means operable 
to interconnect a calling transceiver with a called 
transceiver. 

3. In a facsimile telegraph system of the character 
described, a plurality of facsimile transceivers, each of 
said transceivers being adapted to be set up as a trans­
mitter to send messages, common switching equipment 
whereby any pair of said transceivers may be selective­
ly connected, means· connecting each of said transceivers 
to the common switching equipment, said transceivers 
including manually controlled impulse producing means, 
said switching equipment including connecting switch 
means associated with each of said transceivers, a com­
mon rotary director switch having a plurality of posi-that this is not to be considered as limiting the invention 

-as defined in the following claims. 
¥/hat is claimed is: 
1. In a facsimile telegraph system of the character 

described, a plurality of facsimile transceivers, each of 
said transceivers being adapted to be manually set up 

35 tions corresponding. to said plurality of transceivers, 
means responsive to a calling. signal from a transceiver 
to step said. director switch, means to stop said director 
switch at a position corresponding to the calling trans-

as a transmitter to send messages, common switching 40 
equipment whereby any pair of said transceivers may 
be selectively connected, means connecting each of said 
transceivers to the common switching equipment, said 
transceivers including manually controlled impulse pro­
ducing means, said switching equipment including con- 45 
necting switch means associated with each of said trans­
ceivers, a common rotary director switch having a 
plurality of positions corresponding to said plurality 
of transceivers, means at each transceiver to send a 
calling signal upon setting up the transceiver as a trans- 50 
mitter means responsive to a calling signal from a 
transceiver to step said director switch, means to stop 
said director switch at a position corresponding to the 
calling transceiver, means responsive to said last-named 
means to step the connecting switch means associated 55 
with the calling transceiver to a home position, first re-
.Jay means connected to said director switch, said first 
relay means being responsive to electrical pulses from 
said impulse producing means at a calling transceiver 
to step said connecting switch means associated there- 60 
with to a position corresponding to a called transceiver 
and second relay means controlled by said first relay 
means to interconnect a calling transceiver and a called 
transceiver. 

2. In a facsimile telegraph system of the character 65 
described, a plurality of facsimile transceivers, each of 
said transceivers being adapted to be set up as a trans­
mitter to send messages, common switching equipment 
whereby any pair of said transceivers may be selective-
ly connected, means connecting each of said transceivers 70 
to the common switching equipment, said transceivers 
including manually controlled impulse producing means, 
said switching equipment including connectnig switch 
means associated with each of said transceivers, a com­
mon rotary · director switch having a plurality of posi- 75 

ceiver, means responsive to said last-named means to 
step the connecting switch means associated with the 
calling transceiver to a home position, first relay means 
connected to said director switch, said first relay means 
being responsive to electrical pulses from said impulse 
producing means at a calling transceiver to step said 
connecting switch means associated therewith to a posi­
tion corresponding to a called transceiver, first busy 
detection means to test the called transceiver for a busy 
condition, second relay means energized by said first 
busy detection means upon detection of a busy condi­
tion, second busy detection means to test the called 
transceiver for a busy condition arising after the posi-
tioning of said director switch, means whereby said 
second busy detection means energizes said second re­
lay means upon detection of a busy condition, busy 
indicating means at each of said transceivers, means 
whereby energization of said second relay means 
operates the busy indicating means at a calling trans­
ceiver, and. third relay means operable to interconnect a 
calling transceiver with a called transceiver. 

4. In a facsimile telegraph system of the character 
described, a plurality of rotary drum facsimile trans­
ceivers adapted to be set up as transmitters to send 
facsimile messages and as receivers ot receive facsimile 
messages, each of said transceivers having means to 
send a signal to initiate a call and manually operable 
means to send predetermined combinations of impulses 
to select a called transceiver, phasing means whereby 
the rotary drums of connected. transceivers are brought 
into phase alignment switching means, means connect­
ing each of said transceivers to said switching means, 
said switching means including a rotary switch having 
a plurality of contacts corresponding to the plurality of 
transceivers, means responsive to said signal from a 
calling transceiver to step the rotary switch, stopping 
means operable to stop the rotary switch at a position 
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corresponding to .. a calling transceiver,· first relay means 
cpntrolled. 1:>y Sllid stopping means, second. relay means 
responsive to a busy condition of a called transceiver, 
t/:iird relay means operable to connect a. calling trans­
ceiver .. and. a ca!led transceiver determined by a com- 5 
bjulltion of imp•1/r.es from the calling transceiver, a 
control. tube, meam to bias said. control tube to con­
duction a predetermined period. of time after energiza-
. tion of sai.d second relay means, means to bias said 
controi tube to conduction a predetermined period of 10 
time. after energization of said third relay means where-
by .energization of either said second or third relay 
means responsive to conduction of the control tube 
to .. restore the . switching means· to normal standby con-

- 26 
nect. any pair of said plurality of trans•ceivers, a com­
munication line connecting each transceiver with the 
switching mechanism, each of said transceivers com-
prising. transmitting means to send facsimile messages, 
receiving means to record facsimile messages,. sending 
switch means to set up the transceiver as a transmitter, 
receiving switch means to set up the transceiver as ll 
receiver, phasing means whereby two interconnected 
transceivers are phased, a manually operable dial unit 
including a pair of dial. contacts, indicating means con­
nected to said dial unit, relay means normally con-
nected in parallel across said • dial contacts and indi­
cating means, means controlled by said sending switch 
means to operate said relay means whereby the con-dition. • • 

5. In a. facsimile telegraph system of the character 
desi;:ribed, . a plurality of facsimile· transceivers adapted 

15 nection across said dial contacts and indicating means 
is opened when the transceiver is set up as a trans­
mitter and other means controlled by said sending 
switch to connect said dial contacts and indicating means 

to, be set. up as transmitters to send facsimile messages 
·and as receivers to receive. facsimile messages, each of 
said ·transceivers having means to send a . steady signal 20 
to .initiate a call and manually operable. means to inter­
rupt said steady signal to send predetermined combina­
tions. of _impulses to select. a called transceiver, phasing 
means to interrupt said steady signal upon operative 
connection of. a pair of transceivers switching means, 25 
means connecting each of said transceivers to said 
switching means, said switching means including a ro­
tary switch having a plurality of. contacts cprrespond-
ing to. the plurality of transceivers; means responsive to 
said signal from a calling, transceiver to step the ro- 30 
tary. switch; stopping. means operable to stQ:R the rotary 
switph at a position correspOilding to a calling trans­
ceiver, first .. relay means controlled by said. stopping 
melips,. second. relay means rseponsive. to a· busy condi­
tion. of a called transceiver, third relay means. operable 35 
to. collllect a calling transceiver and a c.alled trans­
ceiver determined by a combination· of. impulses fr.om 
the caI!ing transceiver, .. a. first electrnnic device, means 
to bias said first electronic. device to .condu.ction. a pre­
determined period of time after energization of said 40 
second relay means; means to bias said first electronic 
devices to conduetion a predetermined period of time 
after energization of said third relay means, means re­
sponsive to conduction .of the first electronic· device. to 
restore the switching means to normal condition,. a. sec- 45 and elec.tronic device, means to bias said second elec­
tronic. device to conduction a predetermined period of 
time after energization of said. first relay means, and 
means responsive to conduction of the. electronic. device 
to ~nergtze sai.d second relay means, 5.0 

~' In.· a facsimile telegraph, system wherein a plural-
ity; o.f facsimile transceivers are each·.: loeated at an out­
station, ·!>Witching, mechanism to -selectively· interconnect 
~Y: · pair of: said· plurality of -transceivers, a communi­
.c:11,tiqn line; connecting each transceiver. with the switch- 56 
iµg: mech,mism, each- of said· transc.eivers .comprising 
transmitting, means to send facsimile messages, receiv­
ing: means to. record. facsimile messages, sending, switch-
ing. means to set up the transceiver, as a transmitter, 
r,eceiving switch means to set· up the transceiver as a 60 :r:e.ceiver, phasing means whereby two: interconnected 
tr.1J,ns.ceivers· are phased; a manually . .operable dial unit 
in,el:uding a· pair. .of- dial contacts, relay means nor­
mally. conne.cted in. parallel across said dial contacts, 
means controlle.d by. said. sending switch. means, to oper- 65 .ate. said. relay means whereby. the connection across 
s.aid.: dial contacts is, opened. when the transceiver is. set 
up· as: a transmitter and .other means controlle.d • by· said 
sending switch to connect said dial contacts in series 
betwe.en a source of, potential and the communication 7.0 l~:ne; whereby, operation of the · contacts results in elec­
trical impulses applied to said 'line. 

7. In a facsimile telegraph system wherein a plural-
ity ofc fascimile transceivers .are each located at an out­
station, switching mechanism to ~electively int~rcon- 75 

in series between a source of potential and the com­
munication line whereby operation of the contacts re­
sults in electrical impulses applied to said Hue. 

8. In a facsimile telegraph system wherein a plurality 
of facsimile transceivers are each located at an outsta­
tion, switching mechanism to selectively interconnect any 
pair of said plurality of transceivers, a .communication 
line connecting each transceiver with the switching mecha-
nism, each of said transceivers comprising transmitting 
ineans to send facsimile messages, receiving means to 
record facsimile messages, sending switch means to set 
up the transceiver as a transmitter, receiving switch 
means to set up the transceiver as a receiver, phasing 
means whereby two interconnected transceivers are 
phased, a manually operable dial unit including a pair 
of dial contacts, relay means normally connected in paral­
lel. across said• dial contacts, means controlled by said 
sending switch means to operate said relay means where-
by the connection across said dial contacts is opened 
when the transceiver is set up as a transmitter, other 
m.eans controlled by said sending switch to connect said 
dial contacts in series between a source of potential. and 
the .communication line whereby operation of the con-
tacts results in electrical impulses applied to s.aid line, 
busy condition indicating means and means whereby 
a special signal received over said communication line 
operates said indicating means. 

9. A facs,imile telegraph system having a master sta­
tion and a plurality of outstations, a facsimile transceiver 
lo.cated at each of said outstations, each of said trans~ 
ceivers being adapted to be set up as a transmitter to 
send facsimile messages and as a reeciver to receive fac­
simile messages, common switching equipment, means 
connecting each of said transceivers to the commo11 
switching equipment, said comon switching equipment 
including a multicontact rotary director switch having a 
plurality of positions corresponding to the plurality of 
transceivers, means to step the director switch,. means 
to. stop the director switch. at selected positions, sai.d 
master station having a master transceiver and master 
switching equipment, said master transceiver. having 
means to initiate a call, said master switching equipment 
including relay means and a call switch corresponding 
to each of the transceiver outstations, means responsive 
to the initiation of a call by said master transceiver where.­
by the master equipment is operably connected to said 
common switching equipment, means responsive to opera­
tion of each call switch to operate the corresponding 
relay means, means to indicate the outstation associated 
with each operated call switch, means responsive to 
operation of said relay means to operate the director 
switch stepping means, other means responsive to energi­
zation of said relay means to apply a stopping potential 
to the director switch, means responsive to an idle. con­
dition of a called transceiver to further operate said relay 
means, means responsive to said further operation of said 
relay means to interconnect the corresponding transceiver 
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and the master transceiver and means to initiate scanning 
of said master transceiver and each connected outstation 
transceiver simultaneously. 

28 
-to energize the busy relay of the associated outstation, 
means responsive to energization of said busy relay to 
indicate a busy condition of the associated outstation, 
means responsive to an idle condition of a called tra~s-10. A facsimile telegraph system having a master sta­

tion and a plurality of outstations, a facsimile transceiver 
located at each of said outstations, each of said trans­
ceivers being adapted to be set up as a transmitter to send 
facsimile messages and as a reeciver to receive facsimile 
messages, common switching equipment, means connect­
ing each of said transceivers to the common switch'ng 
·equipment, said common switching equipment including 
a multicontact rotary director switch having a plurality 
of positions corresponding to the plurality of transceivers, 
means to step the director switch, means to stop the direc­
tor switch at selected positions, said master station having 

5 ceiver to energize said connect relay, means responsive 
to operation of each of said connect relays to interc?nnect 
the associated transceiver and the master transceiver. 

12. A facsimile telegraph system having a master 
station and a plurality of outstations, a facsimile trans-

IO ceiver located at each of said outstations, each of said 
transceivers being adapted to be set up as a transmitter 
to send facsimile messages and as a receiver to receive 
facsimile messages, common switching equipment, means 
connecting each of said transceivers to the common 

15 switching equipment, said common switching equipment 
including a multicontact rotary director switch having 
a plurality of positions corresponding to the plurality 
of transceivers, means to step the director switch, means 
to stop the director switch at selected positions, said 

• a master transceiver and master switching equipment, said 
master transceiver having means to initiate a call, said 
master switching equipment including relay means and a 
call switch corresponding to each of the transceiver out-
• stations, means responsive to the initiation of a call by 
said master transceiver whereby the master equipment 
is operably connected to said common switching equip­
ment, means responsive to operation of each call switch 
to operate the corresponding relay means, means to in­
dicate the outstation associated with each operated call 
·switch, means responsive to operation of said relay means 
to operate the director switch stepping means, other 
means responsive to energization of said relay means 
to apply a ·stopping potential to the director switch, means 
responsive to an idle condition of a called transceiver to 
further operate said relay means, means responsive to 
said further operation of said relay means to interconnect 
the corresponding transceiver and the master transceiver, 
each of said outstation transceivers having phasing means 
including a phasing relay, means responsive to energiza­
tion of a phasing relay to actuate the corresponding relay 
means at the master station, an electron discharge means 
to control scanning at each transceiver, and means con­
trolled by said plurality of relay means, at the master 
station to simultaneously fire the electron discharge de­
vice at each called outstation to simultaneously initiate 
scanning of the master transceiver and each connected 
outstation transceiver. 

20 master station having a master transceiver and master 
switching equipment, said master transceiver having 
means to initiate a call, said master switching equipment 
including relay means and a call switch corresponding 
to each of the transceiver outstations, said relay means 

25 including select relay means, busy relay means, connect 
relay means and answer relay means, means responsive 
to the initiation of a call by said master transceiver 
whereby the master equipment is operably connected to 
said common switching equipment, means responsive to 

11. A facsimile telegraph system having a master 
station and a plurality of outstations, a facsimile trans­
ceiver located at each of said outstations, each of said 
transceivers being adapted to be set up as a transmitter 
to send facsimile messages and as a receiver to receive 
facsimile messages, common switching equipment, means 
• connecting each of said transceivers to the common 
switching equipment, said common switching equipment 
including a multicontact rotary director switch having a 
plurality of positions corresponding to the plurality of 
transceivers, means to step the director switch, means 
to stop the director switch at selected positions, said 
master station having a master transceiver and master 
switching equipment, said master transceiver having 
means to initiate a call, said master switching equipment 
including relay means and a call switch associated with 
each of the transceiver outstations, said relay means 
including select relay means, busy relay means, connect 
relay means and answer relay means, means responsive 
to the initiation of a call by said master transceiver 
whereby the master equipment is operably connected 
to said common switching equipment, means to indicate 
idle condition of said director switch, means responsive 
to operation of each call switch to energize the associated 
select relay, means to indicate the outstation associated 
with each operated call switch, means responsive to 
energization of said select relay to operate the director 
switch stepping means, other means responsive to ener­
gization of said select relay to apply a stopping potential 
to the director switch, said common switching equipment 
including means to test a called outstation for a busy 
condition, means responsive to said last named means 

30 operation of each call switch to energize the correspond­
ing select relay, means tc, indicate the outstation corre­
sponding to each operated call switch, means responsive 
to energization of said select relay to operate the director 
switch stepping means, other means responsive to energi-

35 zation of said select relay to apply a stopping potential 
to the director switch, means responsive to an idle con­
dition of a called transceiver to energize said connect 
relay, means responsive to operation of said connect 
relay to interconnect the corresponding transceiver and 

40 the master transceiver, each of said outstation trans­
ceivers having phasing means including a phasing relay, 
means responsive to energization of a phasing relay to 
energize the corresponding answer relay at the master 
station, an electron discharge means to control scanning 
at each transceiver, and means controlled by said plurality 

45 of answer relays to simultaneously fire the electron dis­
charge device at each called outstation to simultaneously 
initiate scanning of the master transceiver and each 
connected outstation transceiver. 

13. A facsimile telegraph system having a master sta-
50 tion and a plurality of outstations, a facsimile transceiver 

located at each of said outstations, each of said trans­
ceivers being adapted to be set up as a transmitter to send 
facsimile messages and as a receiver to receive facsimile 
messages, common switching equipment operable to se-

55 lectively connect any pair of said transceivers, means con­
necting each of said transceivers to the common switching 
equipment, said common switching equipment including a 
multicontact rotary director switch having a plurality 
of positions corresponding to the plurality of transceivers, 

60 means to step the director switch, means to stop the di­
rector switch at selected positions, said I!laster station hav­
ing a master transceiver and master switching equipment, 
said master transceiver having means to initiate a call, 
said master switching equipment including relay means 

65 and a call switch associated with each of the transceiver 
outstations, said relay means including select relay means, 
busy relay means, connect relay means and answer relay 
means, means responsive to the initiation of a call by 
said master transceiver whereby the master equipment 

70 is operably connected to said common switching equip­
ment, means to indicate idle condition of said director 
switch, means responsive to operation of each call switch 
to energize the associated select relay, means to indicate 
the outstation associated with each operated call switch, 

75 means responsive to energization of said select relay to 
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operate the director switch stepping means, other means 
responsive to energization of said select relay to apply a 
stopping potential to the director switch, said common 
switching equipment including means to test a called 
outstation for a busy condition, means responsive to said 5 
last named means to energize the busy relay of the asso­
ciated outstation, means responsive to energization of 
said busy relay to indicate a busy condition of the associ­
ated outstation, means responsive to an idle condition of a 
called transceiver to energize said connect relay, means re· IO 
sponsive to operation of said connect relay to interconnect 
the associated transceiver and the master transceiver, each 
of said outstation transceivers having phasing means in­
cluding a phasing relay, means responsive to energization 
of a phasing relay to energize the associated answer relay 15 

30 
at the master station, electron discharge means to control 
scanning at each transceiver, and means controlled by said 
plurality of answer relays to simultaneously fire the elec­
tron discharge device at each called outstation to simul­
taneously initiate scanning of the master ,transceiver and 
each connected outstation transceiver. 
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