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UNITED STATES 

2,390,517 

2,390,517 

F. Stearns, O 

; Fhis invention relates in general to printing 
{telegraph systems and more particularly to-mul 
ti-office systems;including a main or central office 
and a plurality of branch-offices or stations. . . 

... In the prior patent to Blanton, No. 2,227,121, 
igranted:E)ecember 31, 1940, is-disclosed a system 
i of this general character in which a switching 
icenter, or office remote from the main office is 
"provided, the switching center being-connected 
a through a plurality of separate calling-and-an 

stations. Switching-equipment is provided at the 
switching center for extending calls from the 
::main office through the calling trunks to...any, de 

the branch-offices through the answering trunks 
to; the main-office. The presentinventioninone 
aspect thereof relates to an improvement or 
modification-of-the-system-disclosed in said prior 

limited to any particular-switching system. 
Aprimary object-of-the-present invention is to 

provide, in a system-of-the-character described, 
control equipment associated with trunks from 
:the main office to the switching center whereby 
said:trunks may be utilized in extending calls 
either from the main office to a selected-branch 
-office-or vice-versa. . . . . . . . . . . . . ... Another-object-of-the-invention is to provide 
sfacilities in-connection with two-way communi 
cation circuits in printing telegraph systems 
whereby said-circuits may be employed not only 

a for the:transmission of intelligence-signals, but 
also in selecting calling-and-called stations-to-op 
aeratively connect the calling stations to the main 
office,and also extenda call from the main office 
to any desired remote station. . . . . Another object of the invention-is-to-provide 
sin: a system-embodying a number of trunks from 
a switching center to the main-office, control 
means whereby:the lowest numbered idle trunks 
are allotted to successive calls whereby-the-calls 
are concentrated at the main-office in a few op 
cerators' positions-or-even one position when the 
traffic islight. 

Astill further-object. of the invention is to sim 
plify and improve the apparatus employed in 
switching-calls in-a-system-of-the-character-de 
cribed and to guard against faulty operation as 

esult of momentary failure of power or other 
ices which cannot be entirely prevented 

other objects and advantages of the invention 

ceanside, N.Y Western Union Telegraph. Company, Ne 
N.Y., a corporation of New York 

. . Application August 2, 1940, Serial;No.349,16 
10 claims. (c.178-2) 

ired branch office, and for extending.calls from 
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MULTIOFFICE TELEGRAPHSYSTEM 
JFrank Leslie Currie, Plainfield, N.J. and Charles gs to The 

preferred embodiment thereof shown in the ac 
companying drawings, the several figures of the 
drawings when takenitogether constituting:a:cir 
cuit diagram of a completesystem. . . . . 

5 : Referring to the drawings, printers if 0 and if 
-at two operators' positions at the main office-are 
associated with trunks :20 and 2 respectively. 
The trunks 20 and 2 extend to the switching 
station which, for example, imay belocated near 

- - - - - * - I - " -- ' ' ...' ' an- io aigroup of branch offices or stations of which 
swering trunks with the main-office and through 
sline circuits with the respective branch offices or 

two are represented by the printers 30 and 3f, 
Fig. 2. Printers , 30 and 3 is representing two 
abranch offices are connected to the Switching 
center or station by the:line circuits 32 and 33. 

il 5:Ehesystem:isarranged to provide two-way corn 
-munication:between the main-office and any of 
the branch offices...or stations. The trunks i20 
and 2 firepresent a number of trunks sufficient to 
Bhandle the maximum:traffic to and from the 

ior 20-branch offices but less in number than the total 
apatent, although-certain features thereof are not number of branch offices, since the switching 

equipment at the switching office. may connect 
any main-officestrunksto any branchioffice. While 
'a callis in progress and release the trunk when 

25 the call has been completed. The switching 
equipment associated with the trunk 20 is 
adapted for use either in extending calls from 
'the main office to a branch office or in answering 
-calls:from the branch office, whereas the trunk 

-30 2f is-an-answering trunk used only in answering 
calls from the branch offices. This illustrates the flexibility of the system in that only sufficient 
equipment need be provided for handling the 

'...traffic and the number of trunks required is re 
sduced by utilizing certain trunks as both calling 
trunks might be of this type if desired. 

: In order to initiate a call to a desired branch 
office, for example, that represented by the 

and answering trunks. Obviously all of the 

40 printer 30, Fig. 2, the main office operator closes 
the key-2 and then actuates the impulse trans 
mitter or dial-is-in-accordance with the number 
of the wanted office. Relay 4 is normally locked 
up in series with the line circuit:20, the circuit including the winding-of-relay.f4, the right hand 
armature and front contact of said relay, the 
right-hand outeriaemature and back contact of 
relay 5, conductor 20, the left-handinner arma 
ture and back contact of relay 4?, the winding 

50 of polar relay 42, the normally closed make-be 
'fore-break contacts associated with the right hand outer armature of relay 43, resistance 44, 
- the right-hand armature and back-contact of 
relay 45, and rectifier 46 to ground. The recti 

will appear from the following description of the 55 fier 46 being poled to conduct current when its 

  

  



ungrounded side is connected to positive battery, 
current flows through the above-described cir 
cuit to hold relay 4 energized and to hold the 
armature of polar relay 42 in engagement with 
its left hand contact. The armature of relay 42 
is biased. So that when the polarity of the line 
circuit 20 is reversed or when no current flows 
through its winding, said armature will engage 
the right hand contact of said relay. 
When the key f2 is closed as described above, a 

2,390,517 . 

10 
circuit is closed through the winding of relay 5, 
the contacts of key f2 and the left hand armature 
and front contact of relay 4 for energizing relay 
f5. The energization of relay 5 closes through 
its inner right hand preliminary make contacts 
a holding circuit for relay 4, and at its right. 
hand outer armature transfers the line circuit 
from the winding of relay 14 through the off 
normal contacts of the dial 3 and the operating. 
magnet of the printer f0 to negative battery, thus 
causing: a reversal of the polarity of the line con 
ductor. 20. A circuit is also closed through the 

"left hand-armature and front contact of relay 
5 to light the “busy'lamp 16. - - . . . . . . 
Upon the reversal of the potential applied to 

the trunk. 20 the line courrent is reduced because 
of the rectifier 46 in series with the line circuit, 
and the armature of relay 42 moves into engage 
ment. With its right-hand contact, thereby closing 
the circuit of slow release, relay 47 and opening 

... the circuit of slow. release relay 48. The contacts 

..of relay 42 are connected, as shown, to the oper 
lating magnets of the selector Switch 50 and the 
minor Switches 5 and 52 to directively control 
said Switches in response to the operation of the 
dial 3 in substantially the same manner as dis 
closed in the above-mentioned Blanton patent. 
When the dial. 3 is turned, the off-normal con 
tacts 9 open and remain open until the dial has 
returned to its normal position. When the dial 
is released, the dialing contacts transmit a series 
of positive impulses over the line circuit to Oper 
ate the armature of relay 42 into engagement 
with its left hand contact one or more times in 
accordance. With the number, dialed. When the 
line circuit was initially opened, the release of re 
lay 48 closed the circuit of the rotary magnet of 
the minor Switch 5, thereby stepping the Wiper 
of Said Switch into engagement With its second 
contact connected to the rotary magnet of the 
minor Switch 52. . . . . ... . . . . . . . . . 

Thus, the first number dialed operates the ro 
itary magnet of the Switch 52 to step the wipers 
of said switch into engagement with either their 
second, or third contacts, depending upon the 
number of current impulses transmitted, and 
thus select either the upper switch wipers 53 and 
53a or the lower switch wipers 54 and 54a of the 
selector. 50. In this manner an ordinary one 
hundred point selector switch 50 may be em- 60 

20 

25 

30. 

40 

normal contacts 55 are closed, but the slow rea 
lease relay 47 holds its contacts open during the 
dialing operation and thus holds open the cir 
cuits of the release magnets through the off-nor 
mal contacts 55 of the selector switch and the 
off-normal contacts 56 and 57 of the minor 
switches 5 and 52 until after the call is released. 
The off-normal contacts 58 of the minor switch 
5 close as soon as the selector switch is seized 
and connect ground through the conductor 59 
for energizing the relay 6 which serves to pre 
vent the answering equipment associated with the 
trunk 20 from answering any succeeding call from 
a branch office while the trunk is in use, in a 
manner to be described below. It will be appar 
ent that this is necessary since the trunk 20 is 
already busy as it has been seized by an operator 
at the main office for the purpose of extending 
a call to a wanted branch office. 
The detailed operation of the selector SWitch 

and the Way in which the busy or idle condition 
of the called line is tested and the connection 
made if it is idle are substantially... the same as 
described in the above-mentioned Blanton patent. 
Reference is therefore made to said patent for 
a fuller description of these and other details not 
fully described herein. It may be assumed that 
the wipers 53 and 53a of the selector switch are 
stepped by the operation of the dial 3 into en 
gagement as shown with the bank contacts which 
are associated with the branch office printer 30, 
Fig. 2. It will be noted that after the last digit 
of a number of the called line has been dialed, the 
wiper of the minor Switch 5 is stepped into en 
gagement with its fifth contact, thereby closing 
a circuit from positive battery through the wind 
ing of relay 48, the wiper of the minor switch. 5 
and the Winding of relay, 45 to ground whereupo 
said relays become energized. 
Each branch office or station has associated 

therewith two control relays corresponding to the 
relays 62 and 63 individual to the line circuit 32 
extending to the selected office. . As shown in 
Fig. 2, a pair of similar relays 62a and 63a are . 

5 associated in a similar way with the line circuit 
33 to a second branch office. Since the circuits 
and control equipment of all of the outlying sta 
tions are similar, the operation of the System will 
be clear from a description of the steps involved 
in extending calls to and from one station. Re 
lay: 63 is normally energized in series with the 
line circuit 32, positive battery being applied to 
said line circuit through the winding of said relay 

5 5 

ployed to select more than one hundred and as 
'many as two hundred branch offices or stations. 

At the end of the first digit of the number 
dialed, the release of relay 48 which was operated 
by the first dialing impulse, recloses the circuit 
of the rotary magnet of the minor switch 5 and 
the wiper of the Said Switch is stepped into en 
gagement with its third contact, thereby closing 

- the circuit through the rotary magnet of the Se 
lector switch 50. At the end of the second digit, 
the wiper of the minor switch 5 takes another 
step to close the circuit to the vertical magnet 
of the selector switch 50, and this magnet re 
sponds to the third-digit dialed. As soon as the 
selector switch, 50 takes its first step, the off 

... the left hand inner, armature of relay 62. 
branch office a polar relay. 10 and resistance 7 

and the normally closed contacts associated with 
At the 

are connected in series relation with the printer 
magnet, the keyboard contacts of the printer. 30 
and the line circuit. When positive battery is 
applied to the line circuit 32 at the switching 
office as described; current flowing through the 

: Winding of polar relay 70 holds the contacts of 
said relay open. . . . . . . . . . . 
When the selector switch wipers 53 and 5.3a 

engage the terminals of the called branch office, 
a circuit is closed from ground through resist 

... ance 49, the winding of marginal relay 43, the left 

70 

hand armature and front contact of relay 45, the 
right hand wiper of the minor switch. 52, which 
is in engagement with its second contact, switch 
wiper 53a, conductor 64 and the winding of relay 
62 to battery whereupon relay: 62 becomes ener 
gized. The energization of relay 62 interrupts 
the above-described circuit of relay 63, but main 

75. tains said relay energized through a circuit.in 

  

  



chiding ethe inner left ?handi armature, df relay 
stopground. The energization:of relay:62:fur 

3ther extends: the line circuitifrom the printer 30 
through the left:thands outerijarmaturejand:front 
aeontact relayi G2, iconductors65, wiper2.53 of the 
selector switch350, ieft hand swiper and second 
r-contact of the minors switch'.52, the right-hand 
'outer armaturei and imake contact of relay 343 
\thirough thesabove-described trunk circuiti2O: to 
negative battery, at the printer to at the main 

3ofilee. iThus, the 'line:circuit is extended from 
...thegmain office printer to:to the sprinter 30 of 
the branch office:(and-the-polarity of the current 
sapplied:to: the polar relayiO3atithebranch: Office 
is reversed. Therefore, the polar relay closes its 
scontacts: in response to said reversal, thereby 
alighting the ticall': lamp 123in circuit with said 
econtacts. When the attendart at the branch 
office responds to said call, the switch 13 may be 
closed to short-circuit; the polar relay. Otand ex 
singuish the 'call'clamp 72. The printers:10 and 
380 are now.connected in series relation and two 
iway communicationi may be carried on between 
ther main office; and the libranch office. If the 
selecter switch 5:50 had been jactuated into:en 

. .gagement with other bank cantacts, for example, 
athose:corresponding to the branch office at: which 
the printer.3 lislocated, the call would have been 
'extended to said branch office...if idle; in precisely 
the same manner as described above, but under 

lated with Such other:office. ; : . . 
... is fathes selected branch office were:busy when 
iswitchiswipersi53; and 853a engage the bank con 
3 tacts representings said office, the contact en 
agageddby the wiper:53a would have been ground 
ed either through another selector Switch similar 
to the selector switch 350 but individual toian 
other trunk similar to: the: trunk'20, or: the icon 

Eductor: 64 would be grounded by the finder switch 
which had connected said office for a previous 
callinga manner to be described. The ground 
zing of the wiper 353a, when connection is at 
tempted to a busy line as pointed out in the 
sabove-mentioned Blanton (patent, sprevents: the 4 
; marginal relay:43 connected to:groundin series 
swith resistances 49 from operating in the manner 
- describedsabove. Thus, since the relay 43 does 
: not genergize when the wanted lines has been 
i reached, the line circuit is held open at the Outer . 
-right hand armature of said: relay, and a busy 
signal is, connected to the main office trunk 20 
through the normally closed contacts associated 
with said armature of relay .433 and the right 

& handarmature of the front contact of relay 5.45. 
The busy signal may be a code oria series of 
impulses which operate the printer 10 of the 
main-office to indicate...that the Wanted line is 

- Atithe:end of a call, the main office operator 
-restores the key f2, thus releasing relay, 5 and 
transferring the trunk or line circuit 320 from 
negative battery at the printer Oto-positive bat 
tery through the winding of relays.f4. The re 
versal of polarity; on the line 20 operates the 
armature of polar relay 42 in the line circuit 

::into engagement with its left hand 3 contact. 
when the slow release relay 47 releases its arma 
iture; circuits are closed from ground through said 
armature-and-back contact and the off-normal 
contacts of switches 50 

exception of relay 63- are restored to normal, but 

the control of relays such as 162a and 63d associ 

,51-52; to the release mag 

issian: These relays with the 

$relay;63 remains locked up through;the normally 
closed-contacts of relay. 62 in series relation with 
Etheline circuit, 32 to:the branch office:oristation. 
...If said branch office or sistation sidesires to 
'make a call to the main office, the operator 
or attendant scloses the key is to short-cir 
-cuit:3the winding of relay :O :and spresses 2 one 
of the keys of the keyboard printer i30. The 
roperation of any of said:keys causes a momentary 

alO-interruption of the line circuit::32, and this re 
cleases relay. 63 whichiis&ing series relation: with 
said:line Scircuit. The inner: amature and back 
scontact of relayi63 closest a short-circuit through 
Ethe right handarmature and back contact of re 

il 5 lay (62:around the winding...of relay c63 and the 
Slatter remainsideenergized; after the line: circuit 
is reclosed. . . . . . 
3Theideenergizations of relay: 63-starts one of the 

step-by-step finder: switches shown in Fig. 54 
20 i hunting for the line circuit of the callingbranch 

goffice. As shown, the finder:SWitches of two 
I main coffice trunks which have: the bank con 
tacts; thereof: connected to a group of Soffices in 
'cluding the one; referred to sabove are indicated 
:at 376 and 577, Fig. 4. It is... assumed that the 
-numbers Óf:branch offices: exceeds the number: of 
contacts available; in the finder: switches;76 sand 
377 and therefore duplicate switches, 6a, and Tla 
are provided for connecting 'the corresponding 

30 trunks' to still another group of branch: offices 
'or stations. Additional finder switches imay be 
utilized in-a-similar:manner when: the number of 

2 5 

abranch offices :exceeds the s capacity of the 
switches shown. A group control switch such 

35 as: the switch £80, Fig. 3,3is.; employed to select 
the particular finder switch: having: access to the 
; calling branch office. 3 Similar group 2 control 
switchest-80a-and-80b. of othermain-office trunks 
are shown in 3Fig. 5 in order to show show the 

140 contacts and -control-circuits of the respective 
switches are 'operatively connected together. 
iAnother step-by-step rotary allotter-switch; 8 fis 
also provided to preselect: the main office trunk 
-and therebys distribute calls from branch offices 
sto idle main office trunks-and-to insure that each 
succeeding callis directed to the lowest numbered 
mains office trunk which is idle at the moment. 
*This concentrates the branch-office-calls in the 
lowest position or positions of the main-office. 

50 The deemergization of relay, 63-as described re 
moves ground potential from the first bank con 
tacts-of-the first levels of switches.T6 and TT to 
'indicate that ther calli is from thes office-corre 
spending tol-saids contacts through a circuits that 

55 may be: traced from said contacts, through the 
sconductor: 85, the outer-armature and front con 
-tact of relay 63, conductor 986, the third switch 
iwiper-of-the-switch'66-in-engagement a with its 
first-contact-and the switch;87 to-ground. “The 

60 switch:66, is provided for-a-guard function to be 
idescribed in detail hereinafter and the wipers 
thereof normally, remain continually in: engage 
sment with their first bank contacts. It maybe 
cut out of service: when desired by means of the 

G5 switch 87. When the switch:87 is operated to its 
alternate position ground is applied through the 
iconductor. 86 to the outer armatures of all of the 
tline relays63, 63a, etcetera. . . . 

... When relay E63 becomes: ideenergized as de 
70 scribed; the ground is extended through said right 

hand armature and back contact of said: relay, 
iconductor (88 and the winding-of-relay 90 to bat 
tery, whereupon relay. 90 becomes energized. The 
energization of relay I-90, closes is a circuits from 

7.5 ground through thesarmature:and front contact 
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4. 
of said relay, conductor 9, resistance 92, the 
winding of relay 93, the interrupter contacts and 
stepping magnet of the switch 8, the right hand 
outer armature and back contact of relay 4 and 
the left hand armature and back contact of relay 5 
6 to battery whereupon relay 93 becomes ener 
gized. The energization of relay 90 further re 
moves ground applied through its armature and 
back contact and the conductor 95 to a bank con 
tact, in this instance the first bank contact, asso 
sciated with the first switch, wiper or the group 
switches 80, 80a and 80b, whereby the group con 
trol switch associated With the first idle trunk is 
able to select the particular finder switch, such as 
76 or 6d of the main office trunk 20 controlling 
the group of lines in which the call has been 
initiated. 
The Switch wipers of the allotter SWitch 8 are 

in engagement with their first bank contacts if 
the main office trunk 20 is idle. AS the Several 
trunks to the main office are seized for extending 
calls between the branch offices and the main 
office, the wipers of the switch 8? are stepped to 
direct succeeding calls to idle trunks in a manner 
to be described. Assuming that the trunk 20 is 
idle, a circuit is closed upon the energization of 
relay. 93 from battery through the right hand 
armature and front contact of said relay, the 
third switch wiper of switch 8 and its first bank 
contact, the fifth right hand armature and back 
contact of relay 4 and the winding of relay 96 
to ground, whereupon relay 96 becomes energized. 
Upon the energization of relay 96, a circuit is 
closed from battery through the Outer armature 
and front contact of relay 96, the interrupter con 
tacts and stepping magnet of the switch 80 and 
the first wiper of said switch to ground through 
the contacts of relays corresponding to relay 90 

- associated with the groups of lines in which the 
particular calling line is not located. When the 
wipers of the group control switch 80 reach the 
position shown in , which, there is no ground on 
the bank contact engaged by the first wiper of 
said switch, relay 97 becomes energized through 
the inner, armature and front contact of relay 96 
in series relation with the stepping magnet of 
said switch, but the current traversing the step 
ping magnet is reduced to such a value that the 
switch is not stepped. - 
Upon the energization of relay 97 a circuit is 

completed for operating the finder switch 76 to 
start hunting the trunk contacts of the calling 
branch office if the Switch wipers are not already 
engaging said contacts. As already described, 
the deenergization of relay 63 removes ground 
from the first bank contacts associated with the 
first switch wipers of switches 76, 77, etcetera. 
If the switch wipers of switch 76 had been in 
engagement with other bank contacts, ground on 
said contacts connected through the first wiper 
of said-switch, conductor 99, the third switch 
wiper of the Switch 80 and its first bank contact, 
second right hand armature and back contact of 
relay 4, the inner armature and front contact of 
relay 97, second switch wiper of switch 80 and 
its first bank contact, conductor OO and the step 
ping magnet and interrupter contacts of switch 
76 causes the Switch to step until it reaches the 
contacts of the calling branch office. When the 
wipers of the switch 76 reach the position shown, 
a circuit is closed from battery through the step 
ping magnet of switch 76, conductor, 00, the 
second switch wiper of switch 80 and its first bank 

I contact, the inner armature and front contact, 
and the middle armature and front, contact of 
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2,390,517 
relay 97, and the winding of relay. 4f to ground, 
whereupon relay 4 becomes energized and 
through its second right hand armature and front 
contact and conductor 99 applies ground po 

": tential to the first bank contacts of the first 
levels of switches 76, 77, et cetera to prevent 
any other finder switch from seizing the termi 
nals of the line, which has been selected by 
the finder switch 76. The energization of relay 
4f interrupts at ; its fifth right hand arm 
ature and back contact the circuit of relay 96 but 
relay 97 remains locked up through a locking cir 
cuit including the inner right hand armature and 
front contact of relay 4, the middle armature 
and back contact of relay 03, and the outer 
armature and front contact of relay 9 to positive 
battery. The energization of relay 4 also closes 
a circuit through its fourth right hand armature 
and front contact from ground through the wind 
ing of slow-to-operate relay 04, whereupon relay 
04 becomes energized. The energization of relay 

4 further interrupts momentarily the line circuit 
or trunk 29 to the main office at the inner left 
hand armature and back contact of said relay 
thereby releasing the normally energized relay f4 
at the main office to initiate a call to said office. . 
When relay 4 deemergizes, a circuit is closed from 
ground through the left hand armature and back 
contact of Said relay for lighting the supervisory 
lamp T. Relay 4 further extends the trunk cir 
cuit 20 through the right hand armature and 
back contact thereof and the contacts and oper 
atting magnet of the printer O to negative bat 
-tery so that the printer is operatively connected 
in circuit and the polarity of the source of current 
Connected to the trunk 20 at the main office is 
changed from positive to negative. 
The energization of relay 4 further closes a 

circuit from ground through the third right hand 
armature and front contact of said relay, the 
fourth switch wiper of switch 80 in engagement 
With its first bank contact, conductor :06, second 
switch wiper of switch 76 in engagement with its 
first bank contact, the conductor f07 and the 
winding of relay 62 to battery, whereupon relay 62 
becomes energized. The energization of relay 62 
disconnects the branch office line circuit 32 from 
the winding of relay 63, and opens the short-cir 
cuit around the winding of relay 63 whereupon 
said relay becomes energized through a circuit 
including the left hand inner armature and make 
before-break contact of relay 62, thereby opening 
the start circuit for the line finder equipment at 
the outer armature and back contact of relay 63. 
Relay 90 becomes deenergized and applies ground 
potential through the conductor 95 to the line 
terminals of the first level of group control switch 
es 80, 80a and 89b. The deenergization of relay 
90 further opens at its front contact the circuit 
of relay 93 and relay 93 becomes deenergized: Re 
lay 93 may also be released by the Operation of re 
lay fo4 as described, since ground potential is con 
nected through the left hand outer arnature and 
front contact of relay C4 to the left hand ter 
minal of the winding of relay 93. 

... When the polarity of the main office trunk 20 
is reversed by the deenergization of relay 4 as 
above described, the contact of the armature of 
polar relay f O9 having its winding in series with 
the line circuit is actuated into engagement With 
its right hand contact, thereby closing a circuit 
from ground through said contact, the second left 
hand armature and front contact of relay 4 and 
the winding of relay 03 to battery, whereupon 

75 relay 03 becomes energized. The energization of 
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relay Fe3 short-circuits the winding of polar re 
ray f69 through its outer armature and front con 
tact and the rectifier F2, and closes a holding 
circuit for relay 4 which may betraeed through 
the inner armature and front contact of relay:Fe3, 5 
the second wipcrof-switch'80 in engagement with 
its first bank contact, conductor f00 and the op 
-erating magnet and iriterrupter teentacts of Switch 
76 to positive battery. The resistance of this 

corresponding bank contacts of the first level of 
the allotter switch 8?, and the lower interrupter 
"contacts and the stepping magnet of said "switch 
'for energizing said stepping magnet, whereby the 
wipers of the switch step over the bank contacts 
of busy trunks. w 
In the case of the combined calling and an 

swering trunks, such as 20, the relays C operate 
as described above when the trunk is seized at the 

winding of relay-4? is sufficiently large to prevent 10 main office, and a circuit is closed for stepping 
switch 76 from stepping. It will be noted thatre 
lay. - connects-positive batterythrough its'inner 
left-hand armature and front contact to the wind 
ing of polar relay.f42; thus holding its armature in 
engagement with its left handleontact and main-lb. 
taining the branch effiee selector 59 and associ 
ated-equipment in the "idle condition. The main 
offee trunk20 is now-cennected through the rec 
tifier F2, the outer armature and front contact 

the allotter switch 84 as shown at the inner ar 
mature and front contact of the relay 6 findividu 
a to the trunk 29. On the other hand, if the 
wipers of the allotter switch 8 are resting upon 
bank contacts of an idle trunk higher than the 
first trunk and the first trunk becomes idle, driv 
ing circuits are closed for the stepping magnet 
of switch to step the wipers over both busy and 
idle trunks back to the first trunk. Similarly, if 

of relay 193, the left hand inner armature and 20 the switch wipers are in engagement with a trunk 
front contact of relay.f4, the fifth wiper of eon 
trol switch 80 in engagement with its first bank 
contact, conductor - F-0, the third wiper of the 
finder switch 76 in-engagement with its first bank 
contact, and the conductor Fi to the branch 25 
officestrunk.32 so that the printers O and :30 at 
the main and branch-offices, respectively, are in 
terconnected for two-way communication. The 
operator at the main offee-notes the lighting of 
the lamp ET and transmits "GA" (go ahead) to 20 
the branch. 6ffice:to indicate that the call has been 
Switched through and the brarach office: operator 
may commence to send. - 
At the end of the call the operator at the main 

office presses the pushbutton or release key 1835 
whereupon a circuit is closed through the contacts 
of said key and the winding; of relay 4 for, en 
ergizing said relay. Relay: A becomes locked up 
in Series-relation. With the line circuit.2):and posi 
tive: battery, thus reversing the polarity of: said 40 
trunk, and opens the circuit of the supervisory 
lamp 7... The reversal of the polarity of the line 
or trunk circuit 20 energizes the winding of relay 
169, since said winding is not, short-circuited by 
the circuit including theirectifier; 2;for this po- 45 
larity, and the armature of said relay is actuated 
into engagement with its left hand contact to 
open the circuit through its:right hand; contact 
and the winding of relay to3. Relay it.03i becomes 
deenergized-and-opens the holding: circuit...of re-so 
lay. A whereupon said relay is released and the 
finder switch control: equipmentis: restored to the 
idle condition. The opening of the circuits of re 
lays 62 and G4 at the third and fourthright hand 
armatures; and front contacts of relay 4t causes is 
said relays to be deemergized. Upon the deener 
gization of relay; 04, the main office trunk 20 may 
be: seized:for a subsequent call under the control 
of the allotter switch:8?. The release of relay.62 
reckoses the line circuit 32 from the branch office to 
in series relation with the normally energized re 
lay 63, rendering: the branch-office available for 
calls through the switching:center. . . . . . . 
The allotter: switch:8 is provided with: driving 

circuits as indicated including contacts of the re- 65 
spective slow: operate relays Ef 4 individual to the 
respective main office trunks whereby the allotter 
switchinvariably steps to the contacts represent 
ing the lowest numbered main office trunk. When 
the respective trunks are busy, the control relays 70 
f04, -104a, 64b, etcetera, are energized and cir 
cuits are closed as shown from the ground through 
the outer left hand armature and front contact 
of relay iO4 and the outer right-hand armatures 
and front contacts of relays 64a and 945 to the 75 

higher than the second trunk, and the second 
trunk becomes idle, the switch wipers will be 
stepped into engagement with said second trunk 
if the first trunk is busy. Assume for example 
that relay O4 is energized indicating that the first 
trunk is busy, that the switch wipers of the switch 
8 are in engagement with their second bank 
contacts representing the second trunk and the 
first is released by the main office operator sc 
that it is available for the next call. 
Relay 04 becomes deenergized when the trunk 

circuit is released whereupon a circuit is closed 
from ground through the right hand armature 
and back contact of relay 04, the right hand 
outer - armature and back contact of 6f, the 
second wiper of switch '81 in engagement with 
its second bank contact, left hand armature and 
back contact of relay '93, stepping magneti and 
lower interrupter contacts of switch 8, right 
hand outer armature and back contact of relay 
4, and the left hand armature and back contact 
of relay 6 to battery. The contact of relay 93 
just referred to prevents stepping of the allotter 
switch in case the first trunk is released after 
relay 93 has operated to cause an idle trunk to 
be seized. It will be apparent that as the first 
wiper of the allotter switch engages its bank con 
tacts corresponding to busy trunks, the circuit 
of the stepping magnet of said switch is closed 
through the respective bank contacts of the first 
level of the switch to 'ground at the armatures 
and front contacts of relays fo4, O4a, fo4b, et 
cetera. In this manner the allotter switch is 
stepped over the busy trunks. Assume, however, 
that relay 04b is deemergized indicating that the 
third trunk is idle, and the first trunk is also 
idle. In that case another circuit for the step 
ping magnet is closed through the left hand 
armature and back contact of relay 93, the 
second wiper of allotter switch;8 in engage 
ment with its third bank contact, conductorff, 
the right-handinner armature and front contact 
of relay. 104a, conductor if 5, the right hand outer 
armature and back contact of relay 6 since the 
first trunk is idle, and the right hand armature 
and back contact of relay fo4 to ground. The 
additional relays 04 associated with idle trunks 
are similarly connected to each other and to 
contacts of the switch 8 to effect the stepping 
of the switch wipers back to the position shown 
where the switch stops stepping and thereby pre 
selects the lowest numbered trunk for the next 
call. Similarly if the first trunk was in use at 
the moment and the second trunk was idle, the 
circuit of the stepping magnet to the left hand 
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outer armature and front contact of relay O4 or 
the right hand inner armature and front contact 
of relay 6 will cause Wipers of the allotter switch 
to be stepped to their second bank contacts, even 
though the Switch WiperS are in engagement With 
the contacts of a higher numbered idle trunk, 
and the second trunk will be preselected. 

If the answering trunk 2 is allotted to a call 
by the allotter Switch 8 because of the fact that 
the previous lower numbered trunk or trunks 
are in use, the energization of relay 93 as de 
scribed above subsequent to the initiating of the 
call from a branch office, Will close a circuit 
through its right hand armature and front con 
tact and the third wiper of the allotter Switch 
8 f for operating relay 96a in the same manner 
as relay 96 is operated when the first trunk was 
available for the call. The energization of relay 
96a renders the group control switch 80b oper 
ative in the same manner as described above. in 
connection with the group control switch 80 as 
sociated with the first group. Thereupon one of 
the finder switches 77, a would be rendered 
operative to connect the calling branch office to 
the Switching center. The Operation of the con 
trol relays associated with the trunk 2 would 
be effected in substantially the same manner as 
described above in connection with the control 
relavs associated with the trunk 20. Momentary 
interruotion of the line circuit 2 would release 
relay 4a at the main office whereupon the printer 

would be connected on the line circuit and 
relays 42d and 3d. Would be operated and the 
printer connected to the printer at the calling 
branch office. At the end of the call the oper. 
ation of the push button or release key f8a dis 
connects the printer from the line, ex 
tinguishes the supervisory lamp Ta and causes 
the release of the SWitching equipment at the 
switching center in substantially, the same man 
ner as described above in connection with th 
main infire trunk 20. 
In accordance with another feature of the in 

vention a step-by-step switch 66 is provided to 
prevent faulty operation in response to failure of 
power at the switching center. 
feature are presented herein, this feature being 
claimed in a divisional application. . Since it will 
be apparent that a call is initiated from each 
branch office by deenergization of the normally 
energized relays 3, 63a, etcetera, and said relays 
when released close a short-circuit around their 
own windings, if there is even a momentary power 
failure resulting from power line failure orpther 
causes, all of the relays 63, 63d, et cetera would 
be released. When power was restored the 
Switching equipment at the Switching center 
would attempt to switch through calls from each 
of the branch offices of Which there may be a 
considerable number. All of the trunks to the 
main office would be tied up until each call was 
answered and released in the usual manner. In 
order to avoid this difficulty, a relay 25, Fig. 4, is 
provided which is connected directly across 
the power terminals and is thus normally con 
tinually energized. When a power failure occurs, 
relay? 25 becomes deenergized and closes a short 
circuit from positive battery through a resistance 
26, the inner armature and back contact of re 
lay 25, the second switch wiper of the rotary. 
switch 66, and the contacts of switch 87, to pre 
vent the relay from becoming energized when 
power is restored to the switching equipment. A 
circuit is also closed upon the deenergization of 
relay 25 from ground through the outer arma 
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ture and back contact and the first wiper of switch 
66 in engagement with its first bank contact for 
stepping said switch as soon as power is re 
stored. As soon as the wipers of switch.66 are 
stepped into engagement with their second bank 
contacts, relay 25 becomes energized and closes 
a stepping circuit for the SWitch through the first 
wiper and the remaining bank contacts engaged 
thereby and the outer armature and front con 
tact of relay 25. In this manner the wipers of 
Switch 66 make one traverse as Soon as power is 
restored to the equipment. The third wiper of 
switch 66 immediately opens the circuit through 
the first bank contact thereof which is multipled 
to the start circuit of the finder switch equip 
ment, thus preventing placing of any calls until 
the switch returns to normal. Circuits are also 
closed through the Second and third Wipers of 
switch 66 and their respective bank contacts for 
momentarily operating relays 62, 62a, et cetera, 
thereby removing the short circuits around wind 
ings of associated relays 63, 63a, et cetera, and 
permitting said relays to be reenergized in Series 
with the respective line circuits. In this man 
ner the System is restored to an idle or inopera 
tive condition in readiness for placing of Subse 
quent calls from the branch offices in the usual 
anner. - 

Warious modifications of the embodiment of the 
invention specifically described above will occur 
to those skilled in the art and may be made With 
out departing from the scope of the invention as 
set forth in the appended claims. 
We claim: . . 
1. A multioffice telegraph System comprising a 

main office, a plurality of branch offices or sta 
tions, printing telegraph equipment in each of 
said offices or stations, a switching center remote 
from the main office for interconnecting Said 
main office with any desired one of said branch 
offices or stations, a plurality of trunks from the 
main office to the switching center common to 
all of said branch offices, line circuits at the 
switching center to each of the branch offices, 
means including selective Switching equipment 
at said switching center for extending calls in 
either direction between the main office and any 
of the branch offices and means for controlling 
said switching equipment to connect one of Said 
trunks from the main office to a wanted branch 
office and at other times to connect the same 
trunk to any branch office which desires to trans 
mit a message to the main office. 
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2. A multioffice telegraph system comprising a 
main office, a plurality of branch offices or sta 
tions, printing telegraph equipment in each of 
said offices or stations, a switching center remote 
from the main office containing Switching equip 
ment for interconnecting said main office with 
any desired one of said branch office or stations, 
line circuits from said switching center to each 
of said branch offices or stations, a trunk from 
said main office to said switching center, Said 
switching equipment including a selector Switch 
and a finder switch individual to said trunk, 
means at the main office for directively control 
ling said selector switch over said trunk to con 
nect said trunk to any desired branch office or 
station and means at each branch office or sta 
tion for operating said finder switch to connect 
a calling branch office through said trunk to the 
main office when said trunk is idle. . . . . . . 

3. A multioffice telegraph System comprising a 
main office, a plurality of branch offices or sta 
tions, printing telegraph equipment in each of 



2,390,517 
said offices or stations, a switching center remote 
from the main office containing switching equip 
ment for interconnecting said main office with 
any desired one of said branch offices or stations, 
line circuits from said switching center to each 
of said branch offices or stations, said switching 
equipment including a finder switch to select the 
line circuit of a calling branch office or station, 
means at each branch office or station for in 
itiating a call to the main office and thereby op 
erating the finder switch to connect the calling 
branch office or station to the main office and 
means controlled from the main office to render 
said finder Switchinoperative and select a wanted 
branch office in the case of a call from the main 
office to said wanted branch office. 

4. A telegraph exchange system comprising a 
main office, a branch office, a trunk terminating 
at the main office, printing telegraph apparatus 
at said offices arranged to employ said trunk for : 
communication, a source of current for said trunk 
at the main office, means at the branch office for 
momentarily interrupting the flow of current in 
said trunk to initiate a call to the main office and 
means including a relay in said trunk circuit at 
the main office responsive to said momentary in 
terruption for reversing at its contacts the polar 
ity of the source of current connected to said 
trunk. 

5. A telegraph exchange system comprising a 
main office, a branch office, a trunk terminating 
at the main office, a source of current for said 
trunk at the main office, Switching means for 
momentarily interrupting the flow of current in 
said trunk upon initiating a call from the branch 
office to the main office, means including a relay 
at the main office responsive to Said momentary 
interruption for reversing the polarity of the 
source of current connected to said trunk, means 
for operating said Switching means and means 
associated with said switching means responsive 
to restoration of the trunk to its normal or idle 
polarity for releasing said Switching means at 
the end of the call, 

6. A telegraph exchange System comprising 
two offices, a trunk terminating at One office, 
means for momentarily interrupting the flow of 
current in said trunk to initiate a call to said one 
office, means including a relay at said one office 
responsive to said momentary interruption for 
reversing the polarity of the trunk, switching 
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7 
means at said other office associated with said 
trunk and means for controlling said switching 
means in response to restoration of the trunk to 
its normal or idle polarity at the end of the call, 

7. A telegraph system comprising a line cir 
cuit, a normally energized relay in series rela 
tion with said line circuit, means whereby said 
relay remains deenergized after the circuit there 
of has been interrupted by a momentary opening 
Of the line circuit and means including the con 
tacts of said relay for directly controlling the 
polarity of said trunk. 

8. A telegraph exchange System comprising two 
offices, a trunk terminating at one office, means 
for momentarily interrupting the flow of current 
in said trunk to initiate a call to said one office, 
means including a relay normally in said trunk 
circuit at said one office responsive to said mo 
mentary interruption for reversing at its con 
tacts the polarity of the trunk and means at the 
other office for detecting the reversal of polarity 
of the trunk. 

9. A telegraph exchange system comprising two 
offices, a trunk connecting said offices, a path 
including said trunk which is normally conduc. 
tive during idle periods, means for momentarily 
interrupting the flow of current in said trunk to 
initiate a call to one of said offices from the other 
office, switching means at said other office asso 
ciated with said trunk and means at Said one 
office responsive to said momentary interruption 
of the flow of current in said trunk for control 
ling said switching means. 

10. A telegraph exchange System comprising a 
main office, a branch office, a trunk terminating 
at the main office, printers adapted to be inter 
connected through said trunk, means including 
a source of current at the main office for impress 
ing potential of one polarity on said trunk dur 
ing idle periods, means at the branch Office for 
momentarily interrupting the flow of current in 
said trunk to initiate a call to the main office and 
means including a relay normally in said trunk 
circuit at the main office responsive to said mo 
mentary interruption for changing at its contacts 
the character of the potential connected to said 
trunk to indicate the seizure thereof for COm 
munication. 
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