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The present invention relates to telephone 
systems and is more particularly concerned 
with systems in which the number dialed by 
the calling party is received on a register 
translator and is subsequently sent out there 
froin, the trains of impulses for operating 
the switches being in general different from 
those sent in to the register translator. 

Register translators may be divided into 
two classes from the standpoint of the ar 
'angements provided for enabling the ex 
change digits to be translated. In register 
translators of the first type, the translating 
ai'i'angements are individual to the various 
register translators, while in the register 
translators of the second type the trans 
lating arrangements are common to a 
plurality of register translators, thereby en 
abling a considerable saving to be effected 
and also permitting a change in the routing 
of calls to be readily made. The present 
invention is concerned with register trans 
lators of the second type. 

Broadly stated, the main object of the 
present invention is to provide circuit ar 
rangements such that the translated digits 
necessary to route calls to a single office are 
all transmitted to a given director over a 
single conductor so as to reduce the number 
of wipei's required on the exchange register 
ing apparatus. This permits a simplified 
exchange register to be used as will herein 
after appear. 
According to one feature of the invention 

in a telephone system employing register 
translators, a separate impulse sending de 
vice common to a plurality of register trans 
lator's is provided for each exchange to which 
connections may be set up. 
A further feature of the invention is that 

in a telephone system employing register 
translators, one or more trains of impulses 
representing a complete translated exchange 
code are adapted to be sent to a register 
translator from apparatus common to a 
plurality of register translators. . 
These features will be appreciated better 

from the following description of one 
method of carrying the invention into effect. 
This arrangement is given by way of ex 
ample only, however, since it will be appar 
ent to those skilled in the art that the prin 

ciples of the invention are capable of wider 
application than to the precise arrangements 
shown. 
The invention has been applied to register 

translators used in a comprehensive multi 
office system of a size making necessary the 
registration of three characters or digits to 
identify the called exchange. The first digit 
is registered on a simpletype of ten point 
stepping switch. The digit 1 is not employed 
as an exchange digit, and the digit 0 alone 
is used to route calls to a certain operator, 
leaving only 8 digits that may be used as the 
first digit of an exchange designation. As a 
single connection suffices for controlling a 
given translation, a two-motion office regis tei' having eight wipers may be used to regis 
tier the Second and third exchange digits. 
The switch. On which the first digit is regis 
tered may be termed the A-digit switch, and 
the switch on which the second and third 
digits are registered may be termed the B-C 
digit switch. The position assumed by the 
A digit switch determines the wiper to be 
used on the B-C digit switch, and the posi 
tion assumed by the B-C digit switch de 
termines the particular bank contact on 
which the wiper Selected by the A digit 
Switch is placed. 
As the entire exchange code is transmitted 

to the director over a single conductor and 
as the digits must be transmitted one after 
the other to form the code, the amount of 
time 'equired for all the digits to be received 
in the director would ordinarily be so long 
that a considerable amount of time, rela 
tively speaking, would be lost in the average 
ase while waiting for the starting point in 
the transfer operation to take place. Fur 
thermore, as the Sending apparatus is com 
mon to a number of directors it cannot start 
to send a code to a second director while it 
is in the middle of sending a code to a first 
director, and the second director must wait, 
intil the transfer of the code to the first 
director has been completed, at which time 
the second director and any other waiting 
directors may be taken care of. It is accord 
ingly a further object of the invention to 
reduce the waiting time as much as possible 
by increasing the speed at which the im 
pulses are transmitted. This is secured by 
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transmitting the impulses to especially 
sensitive relays in the form of a code con taining positive and negative impulses. 

Referring now to the drawings, the sys 
tem there shown is of the general type dis 
closed in application Ser. No. 755,374, filed 
Dec. 12, 1924, though differing therefrom 
in a number of important respects, which 
will be appreciated as the description pro 
ceeds. 

Figs. 1, 2 and 3 show only the register 
translator equipment and it is assumed that 
this in seized by a non-numerical switch 
from a trunk relay group somewhat similar 
to that shown in the specification mentioned, 
the essential points being that four con 
ductors lead to the register translator, two 
of which are employed for the sending of 
outgoing loop impulses; one is the guard 
ing conductor to which earth is connected 
as long as the register translator is to re 
main in use, and the fourth is an impulsing 
conductor over which impulses correspond 
ing to the numbers dialled by a calling party 
are sent. e 

Assume that the calling subscriber wishes 
to obtain connection with a subscriber whose 
number is Holborn 2345, and that he ac 
cordingly dials the digits. HOL-2345. 
When the calling party removes his receiver, 
his individual line switch hunts for a free 
trunk relay group in known manner, and the 
rotary switch associated with this trunk re 
lay group then hunts for a free register 
translator. 
Assuming that the one shown in the draw 

ings is seized, earth is connected to lead 1, 
and thereupon line relay 5 operates, at arm 
ature 6 a circuit is then completed for re 
lease relay 7, which extends from earth, 
armature 46 and its back contact, back 
contact and armature 51, armature 6 and its 
front contact, winding of relay 7, to bat 
tery. Relay 7, upon operating, at armature 
8 connects earth to lead 67 for a purpose 
which will appear subsequently, at armature 
9 opens a point in the release circuit over 
lead 68, at armature 10 prepares the impuls 
ing circuit, and at armature 11 connects 
earth to lead 4 to busy the register transla 
tor in the banks of the hunting switches 
having access to it. Moreover, at armature 
12, earth is connected to lead 61 whence it 
is extended to wiper 210 (Fig. 3), to the 
polarizing winding of relay 33, and also 
over armature 48 and its back contact, back 
contact and armature 17, pulse springs 21, 
armature 18 and its back contact, upper 
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winding of relay 13 to battery. Relay 13 
is a two-step relay, and at this time only 
operates its light armature 16 to prepare a 
circuit through both windings in series. 
The above traced circuit is completed when 
the springs 21 are closed and when next they 
open, relay 13 operates fully and at arma 
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tures 17 and 18 connects springs 21 to the 
outgoing pulse conductors 2 and 3. Though 
this has no particular effect at the present, 
time. This arrangement is employed in 
order to insure that in case the springs 21 
should be dirty or not functioning properly, 
the register translator will be unable to at 
tempt to send out the impulses and instead 
an alarm will be given. Full details of the 
alarm circuit are not shown in the present 
instance, but they are fully described in the 
application above referred to. Relay 13 at 
armatures 15, 19, and 20, opens points in 
restoring circuits for the switches SCS and 
OCS, and at armature 14 completes a circuit, 
which extends fron earth on lead (31, arm 
ature 14 and its front contact, lead (56, first 
contact in the bank of wiper 202 and said 
wiper, lead 62, interrupter springs 26, arm 
ature 23 and its back contact, arunature 41 
and its back contact, lower winding of re 
lay 22 to battery. The energization of re 
lay 22 is dependent upon the correct opera 
tion of the springs 26 in the same Way as 
that of relay 13 was dependent upon springs 
21, and when springs 26 next open after the 
above circuit is completed, relay 22 operates 
fully over both windings and its light arm 
ature 24 in a circuit which does not now 
include springs 26. Relay 22 
23 transfers the circuit including springs 26 
to the magnet 53 of the switch SCS, and at 
armature 25 completes a circuit over lead 72, 
first contact in the bank of wiper 205 and 
said wiper, interrupter springs and Wind 
ing of magnet 206 to battery. The switch 
OCS is thus advanced one step. whereupo) 
the above traced circuit is opened and more 
over the circuit extending to the springs 26 
over wiper 202 is also opened, this operation 
taking place before these springs again close 
so that no pulses are sent to magnet 53 at 
this time. 

After the above traced operations have 
taken place the calling party may dial the 
first letter H of the wanted exchange anne, 
whereupon four interruptions will be pro 
duced in the circuit of relay 5 and this ac 
cordingly releases intermittently. Upon 
each falling away of armature 6, a circuit 
is completed from earth, armatnre 46 and its 
back contact, back contact and armature 
51, armature 6 and its back contact, front 
contact and armature 10, winding of relay 
27 to battery, and parallel thereto over lead 
70, Wiper 211 in first position, lead 138, wind 
ing of magnet 129 of the switch M to bat 
tery. The wipers 130 and 131 of this switch 
are therefore advanced four steps, so that 
wiper 131 is then connected to wiper 164. 
Relay 27 operates and being slow to release. 
remains energized throughout the train of 
impulses and at armature 2S completes a cir 
cuit for relay 29 which is also slow to release. 
Upon the termination of the train of im 
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pulses, relay 27 falls away and a circuit is 
then momentarily completed from earth on 
lead 61, armature 28 and its back contact, 
front contact and armature 30, lead 63, wind 
ing of magnet 207 to battery. By the oper 
ation of magnet 207 the wipers 210 and 211 
of the digit distributor DD are advanced 
One step, so that the succeeding train of in 
pulses over lead 70 is routed over the sec 
ond contact, in the bank of wiper 211 and 
lead 39. 
When the next letter O is dialled, six in 

terruptions are produced in the circuit of re 
lay 5, and six impulses are accordingly sent 
over lead 170, wiper 211, lead 139 to the 
vertical magnet 132 of the exchange digit 
recording switch ED, which accordingly 
raises its eight wipers six steps. Relays 27 
and 29 co-operate as before to advance the 
wiper's 210 and 211 one step upon the termi 
nation of the train of impulses, and conse 
quently when the next letter L is dialled, 
five impulses are transmitted by relay 5 ove) 
lead 140 to the rotary magnet i33 of the ex 
change digit recording Switch, which accord 
ingly rotates its wipers five steps. 

For convenience of description, the opera 
tion of recording the remaining digits, i. e., 
the numerical digits, will be briefly traced 
before consideration is given to the sending 
out process. When the digits 2, 3, 4 and 5 
are dialed subsequently, they operate relay 
5 and the impulses produced are routed by 
wiper 211 of the switch DS in turn to the 
magnets 212, 217 and 224, of the digit reg 
isters M1-4, so that the wipers of these 
switches are advanced to corresponding posi 
tions. The moving on of the wipers of the 
switch DD is effected by relays 27 and 29 as previously described. 
As soon, however, as wiper 210 of the 

switch DD engages the fourth contact in its 
bank, which occurs on the termination of 
the third digit in the exchange name, a cir 
cuit is completed as follows: earth on lead 
61, wiper 210 and its fourth contact, lead 
137, armature 118 and its back contact, wind 
ing of relay 126 to battery. Relay 126 there 
upon operates and at armature 127 connects 
earth by way of pick-up lead 163 to relay 
153. Hence, when earth is next applied to 
lead 165, relay 123 is operated and at arma 
ture 124 locks itself up to earth on the first 
contact in the bank of Wiper 150. The oper 
ation of relay 123 also completes the follow 
ing circuit: earth, winding of relay 121, back 
contact and armature 120, front contact and 
armature 125, wiper 131 of the switch M, 
wiper 164 and the contact on which it is now 
resting, terminal 166 on the left hand side 
of the IDF, jumper 167, terminal 168 on the 
right hand side of the IDF, first contact in 
the bank of wiper 158 and said wiper, wind 
ing of magnet 160, interrupter 161 to bat 
tery. Since the winding of relay 121 is 

3. 

very low resistance, when the interrupter 
contacts close, relay 121 and magnet 160 are 
operated in Series in this circuit, and the 
former at armature 122 completes a cir 
cuit for the lower winding of relay 117, 
whereupon it operates its light armature 119. 
When the contacts of interrupter 161 open, 
Inlagnet 160 deenergizes and advances wipers 
156-159 one step. Since wiper 156 now 
finds earth on all the remaining contacts in 
its bank, magnet 160 continues to be inter 
mittently energized under the control of in 
terrupter 161 and the wipers of the switch 
SS are rotated continuously forward until 
they again arrive at their initial position 
with results which will be pointed out short 
ly. The opening of the initial energizing 
circuit for relay 117 results in the full opera 
tion of this relay, whereupon at its arma 
tlife 128 it opens a point in the homing cir 
cuit of the switch DS, at its armature 120 
it transfers the conection of wiper 131 from 
Felay 21 to relays 101 and 103 and at arma 
ture 118 it opens the circuit of relay 126 and 
Conects earth on lead 13 to lead 136 for a 
purpose which will be explained subse 
(quently. 

It should be explained at this point that 
the switch SS is not individual to the reg 
ister translator shown, but is common to 
the whole exchange as is also the distribut 
ing frame IDF; this is indicated by enclos 
ing them in dotted rectangles. The contacts 
in the banks of the various switches such as 
ED used for recording the digits of the ex 
change name are multipled together and are 
connected to the left hand side of the IDF, 
and as mentioned above, for each exchange 
name which the register translator is cap 
able of dealing with, only a single jumper 
is necessary on the IDF. A switch similar 
to SS is provided for each exchange in the s 

system and the difference between these 
Switches consists in variable connections to 
the banks of wiper's 158 and 159. Certain 
of these contacts are connected either to bat 
tery or to earth while others are left blank 
and these connections determine the ex 
change code digits to be sent out by the 
register translator. 
The effect of the operation of the switch 

SS will now be considered in detail. It will 
be seen that when earth was connected to 
lead 67 on the operation of relay 7, a cir 
cuit was completed from battery to earth by 
way of resistances 29 and 100 which are 
preferably of approximately equal value; 
consequently the potential at the junction 
point of these two resistances, to which one 
terminal of relay 101 is connected, is sub 
stantially half that of the exchange battery. 
As soon as wiper 158 is advanced to its 
second contact, which we will assume is con 
nected to battery, a circuit is completed as 
follows: battery, wiper 158, terminal 168, 
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jumper 147, terminal 166, wiper 164, fourth wiper 155, and then close contacts in cir 
contact in the bank of wiper 31 and said 
Wiper, armature 125 and its front contact, 
armature 120 and its front contact, windings 
of relays 103 and 101 to the junction of re 
sistances 99 and 100. Relays 101 and 103 
it should be mentioned are polarized and 
relay 101 only operates with current in a 
certain direction, while relay 105 only oper 
ates with the current in the opposite direc 
tion. It will be assumed that with battery 
connected up as in the present instance, the 
direction of current flow is such as to cause 
the operation of relay 101. When this oc 
culi's a circuit is completed from battery, 
armature 102 and its front contact, winding 
of Irelay 105 to earth. Relay 105 operates 
in this circuit, and at armature 106 con 
pletes a circuit for the driving magnet 149 
of the switch DS, which is accordingly ein 
ergized. Shortly after this, wiper 15S will 
be advanced a further step under the coin 
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trol of interrupter 161 and when it breaks 
contact, relay 105 deemergizes and the wipers 
of the switch are advanced one step. It will 
be noted that the contact which wiper 158 
now engages is connected to earth; conse 
quently relay 103 operates in the circuit 
previously traced, thereupon completing a 
circuit from earth, winding of relay 105, 
front contact and armature 104, wiper 54 
and the second contact in its bank, lower 
winding of relay 172 to battery. Reiay 105 
operates as before to advance the wipers of 
the switch DS and relay 172 is also operated, 
and at its armature 176 completes a locking 
circuit for itself including both its windings 
to earth on lead 67. Moreover, at armatures 
17 and 178 circuits are prepared for mark 
ing contacts in the bank of wiper 55 of the 
switch SCS to control the subsequent send 
ing operation. - 

It will be noted that the next two coin 
tacts in the bank of wiper 158 ai'e connected 
to battery, while the succeeding one is 
connected to earth. From what has been 
stated above, it will be clear that as the 
switch SS advances a further three stels, 
the wipers of the switch DS will be stepped 
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round in synchronism and that, over the 
fifth contact in the bank of wiper 154, a cin'- 
cuit will be completed for the relay 175 but 
circuits will not be completed for the relays 
173 and 174. Relay 175 upon operating locks 
itself up to lead 67 and at armatures 19 
and 180 closes further points in the mark 
ing circuit. 
To avoid complicating the drawings, only 

the first and sixth groups of storage relays 
are shown, but it will be understood that the 
small dotted rectangle indicates four other 
groups of relays similar to those shown, 
These relays are adapted to be energized 
over the remaining contacts in the bank of 
wiper 154 and those shown in the bank of 

cuits extending from the banks of wiper's 
203 and 204 similar to those shown. In 
order to give a complete description, it will 
be assumed that the connection is being set 
up from a distant exchange and that accord 
ingly six code digits are necessary to extend 
the connection under consideration to the 
Holborn exchange, the letter's HOL being 
translated into the digits 260-342. Ac 
cordingly when the switch SS continues 
its motion, the switch DS will continue 
to operate as long as wiper 16S finds bat 
tery or earth. With the translation as 
Sunned, the first relay will be operated 
in the second storage group, none at all 
in the third group, the first and fifth in 
the fourth group, and the fourth and fifth 
in the fifth group. in the last group con 
prising relays 181-185, relay 1S2 only is 
operated and this locks up to lead (37 over 
both windings in series and at its lower 
allnatures prepares marking circuits similar 
to those mentioned above. 
The switch SS continues its rotation over 

the reimainder of its bank, though in the 
present case without further useful effect, 
and if no other register translator in this 
exchange is Waiting to set up a call to the 
iolborn exchange at the moment, it will 
come to l'est when it reaches its normal posi 
tion and will only be started up again when 
the next call is required to Holborn. The 
switch DS will preferably remain in the 
position to which it has been set, namely 
with wipel's 151,153 and 155 engaging their 
i'espective sixth contacts, and it will be ap 
preciated that this means that the remaining 
contacts in the bank of wiper 159 are left 
dead. Relay 123 is slow to release and re 
mains energized while the switch l) S is be 
jig operated owing to the intermittent con 
nection of earth over al'mature 105. When 
the switch S comes to rest, however, relay 
123 dicenergizes and at armature 125 discon 
nects wiper 131 to prevent the switch DS 
being further operated. 
Some further description may be given at 

this point of the storage relays, such as 
171-175, which are all of the type known 
as minor relays. Since it is only necessary 
for them to operate thi'ee pairs of make 
springs, and moreover they are always ener 
gized in local circuits, they can be made of 
very small size, which has the two-fold ad 
vantage that they occupy a very small 
mounting space, and also that they are cheap 
to manufacture. It Will be seen from the 
drawing that the contacts controlled by these 
relays are connected to the appropriate 
leads extending to the bank of wiper 55 of 
the sender control switch SCS. and more 
over that in case the fifth relay is operated 
as well as any one of the four other relays, 
earth will be connected simultaneously at 
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the appropriate time to three contacts in 
this bank. This however, does not produce 
any deleterious effect, for, since the switch 
SCS is arranged to terminate impulse send 
no importance whether the contacts subse 
quently encountered during the homing mo 
tion of the switch are connected to earth or 
not. 
The description of the actual sending out 

opeiation will now be taken up. When 
earth is connected to lead 136 by the opera 
tion of relay 117, it is extended over the Sec 
ond contact in the bank of wiper 202 and 
said wiper, lead 62, impulse springs 26, arm 
attire 23 and its back contact, armature 41 
and its back contact, lower winding of relay 
22 to battery. Relay 22 operates partially in 
this circuit when springs 26 close and when 
they subsequently open, operates fully, and 
at its armature 23 transfers the impulsing 
circuit to magnet 53 of the sending control 
switch SCS. The operation of armature 25 
is without effect at the present time since 
wiper 205 is now moved off its first contact. 
When the springs 26 again close, an impulse 
is sent to magnet 53 which accordingly ener 
gizes and on its subsequent deemergization 
wipers 54 and 55 are advanced one step. A 
circuit is then completed as follows: earth, 
almature 12 and its front contact, al'mature 
14 and its front contact, lead 66, front con 
tact and armature 19, second contact in the 
bank of wiper 54 and said wiper, winding 
of relay 35 to battery. Relay 35 thereupon 
operates and at armature 36 completes a cir 
cuit for magnet 206 of the switch OCS, 
whereupon this magnet energizes but does 
not for the present advance. the associated 
wipers: at armature 37 removes the shut 
around the impulse springs 21, at the sane 
time short-circuiting the left hand winding 
of relay 33 so as to cut this out of the in 
pulsing circuit and at armature 38 prepares 
a locking circuit, for relay 39. In the pres 
ent instance owing to the operation of relays 
172 and 175, earth is extended to the fourth 
contact in the bank of wiper 55 over the fol 
lowing circuit: front contact and armature 
11S, lead 136, wiper 204 and the second con 
tact in its bank, lead 42, armature 180 and 
its front contact, front contact and altimature 
172 and lead 82 to the fourth contact in the 
bank of wiper 55. It will be seen moreover, 
that earth is extended over lead 141 and ar 
mature 177 and its front contact to lead 77 
and over contact and armature 179 to lead 
79, but as pointed out above, since these leads 
extend to contacts in the bank of wiper 55 
which are encountered subsequently to the 
contact connected to lead 82, the connection 
of earth over these leads is without effect. 
When the springs 21 and 26 which open 

and close in synchronism though not in 
phase, continue their operation, springs 21 

ing as soon as wiper 55 finds earth, it is of 

5 

serve to produce interruptions in the out 
going loop circuit over leads 2 and 3, while 
springs 26 serve to send impulses to magnet, 
53 to advance the wipers of the switch SCS. 
When two impulses have been sent to the 
distant switches which are being operated, 
wiper 55 will be advanced into engagement 
with the contact connected to lead S3 
circuit will then be completed from earth. On 
this contact over the wiper for relay 39. 
Relay 39 accordingly operates, at armature 
41 opens the circuit of relay 22, so that this 
relay deemergizes, at armature 42 shunts the 
sending contacts 21 so as to prevent further 
impulses being sent to the distant switches 
and at almature 43 completes a locking cir'- 
cuit for itself dependent, upon armature 32 
of relay 35. Moreover, at armature 40 a re 
storing circuit is completed for the switch 
SCS from earth on the multipled contacts 
in the bank of wiper 54 and accordingly the 
switch rotates automatically until wiper 54 
no longer finds earth. The circuit of relay 
35 is then opened also, and it deemergizes 
slowly, thereby opening the circuit of inag 
net 206 which deemergizes also and advances 
the wipers 201-205 one step. Reiay 35 also 
at armature 38 opens the locking circuit of 
relay 39 so that this relay also commences to 
fall away. When relay 39 finally releases, 
the circuit is again completed for relay 22 
and this is operated by impulses over springs 
26 and thereby transfers the pulsing circuit, 
to magnet 53. Consequently the same send 
ing cycle now commences afresh, the only 
difference being that since the second digit, 
of the exchange code is 6, only the first relay 
in the second storage group is operated and 
thus earth is connected to lead 78 and hence 
to the contact in the bank of wiper 55 cor 
responding to a train of six impulses, over 
lead 144 from the third contact in the bank 
of wiper 203. The sending of the remaining 
digits 0348 in the wanted exchange code 
takes place in a similar manner, the switch 
SCS in each case advancing a number of 
steps equal to the number of impulses being 
sent out and being then rotated autoimati 
cally to its normal position. It may be 
pointed out that for the sending of a train of 
ten impulses no storage relays are operated 
and impulse sending is accordingly termi 
nated by the permanent earth connection in 
the bank of wiper 55. The switch OCS is 
moved one step between successive trains of 
impulses and after the full six digits have 
been sent out will be in the eighth position 
in which it is to control the sending of the 
first numerical digit. Since wiper 215 of the 
register M1 was advanced two steps in re 
sponse to the first numerical digit dialed by 
the calling party, the contact corresponding 
to a series of two impulses is marked in the 
bank of wiper 55, the circuit to wiper 215 
extending over wiper 203 and its eighth con 
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tact. The transmission of the remaining nu 
merical digits 345 which are recorded on the 
registers M2-M4 takes place in a manner 
which will be clear from what has already 
been said and this need not therefore be de 
scribed in detail. It will be noticed that the 
earth for operating magnet 53 during the 
sending out of one numerical digit is ob 
tained over off normal contacts of the regis 
ter which records the succeeding digit so 
that there is no possibility of the sending out 
operation tending to overtake the sending in 
operation. 
When the switch OCS is advanced to its 

twelfth position on the termination of the 
sending of the last numerical digit, a circuit 
is completed from earth on wiper 203, lead 
71, normally closed springs controlled by 
armature 48, winding of relay 44 to battery. 
Relay 44 thereupon operates, at ai'nature 48 
completes a locking circuit for itself and 
opens the circuit of relay 13, at armature 46 
opens the circuit of release relay 7, and at 
armature 45 completes a restoring circuit for 
the switches SCS and OCS, ED, DID, and 
M1-M4. Relay 7 thereupon deemergizes 
slowly and upon releasing at armature 8 re 
moves the holding earth from lead 67, at 
armature 9 shunts armature 45 so as to main 

30 

35 

40 

50 

60 

tain the restoring circuit after relay 44 falls 
away, at armature 12 opens the circuit of 
relay 44 so that it commences to deenergize 
and at armature 11 removes earth from the 
guarding lead 4 thereby effecting the switch 
over operation at the trunk relay group over 
which the register translator was seized and 
preparing to free the register translator so 
that it may be used in the setting up of 
another call. 
Owing to the operation of armature 45, 

earth is supplied through the low resistance 
winding of relay 49 to the bank of wiper 54 
of the switch SCS, and also over the lead 73 
to the bank of the wiper 205 of the switch 
OCS. 

Moreover, it is extended over lead 68 and 
of normal contacts 135 to the release magnet, 
134 of the switches ElD and M, and also to 
the release magnets 208, 212, 216, 221, and 
223 of the switches DD and M1-M4 over 
the appropriate off-normal contacts. Conse 
quently all these switches are restored to 
nornal in known mannel and the current 
flow through relay 49 serves to operate it, 
thereupon at armature 50 closing a point in 
the release alarm circuit which is fully de 
scribed in the specification previously re 
ferred to, and at armature 52 re-connecting 
earth to the test lead 4 so as to prevent the 
register translator being taken into use as 
long as any of the switches have not been re 
turned to normal. The relays locked up to 
lead 67 are released when earth is removed 
from lead 67 and relay 126 falls away when 
its energizing earth is removed on the release 
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of the switch DD. Thereupon at ariature 
12S a restoring circuit is completed for the 
switch DS and it returns to its normal posi 
tion. All the apparatus in the register trails 
lator is thus restored to normal and it lay 
then be taken into use for setting up other 
calls. 

It may be mentioned at this point that the 
polarized relay 33 is provided to hold up the 
transmission of impulses if necessary in case 
several nonnumerical switching stages should 
be included between successive series of inn 
pulses. The arrangement is that after relay 
35 has deemergized when wiper 54 no longer 
finds earth, the short circuit round relay 33 
is removed and in case the appropriate 
switch is not yet ready to receive the next 
series of impulses, relay 33 is operated at 
this time. and at al'mature 34 completes : 
additional holding circuit for relay 39 which 
extends from the winding of relay 39, front, 
contact and armature 43, ariature 34 and 
its front contact, lead (34 and wiper 201 to 
(earth at One of its contacts 2-7. Conso 
quently until the last hunting switch. for in 
stance, a secondary line switch, has found a 
free line, the polarized relay 33 remains op 
rated and thus the sending is held up. As 
Soon as the transmission of impulses may 
proceed, current is reversed over leads 2 and 
3 and relay 33 then deemergizes and opens 
the circuit of relay 39. - . 
A description will now be given of the air 

rangement provided for moving the switch 
CCS through the spare exchange code send 
ing positions in case the full six exchange 
code digits are not required. Suppose for 
instance that a call is being set up to the 
central exchange and that the letter's CEN 
dialled by the subscriber are translate into 
the digits 71. In this case the switch Mi will 
be set to a different position, and this a 
different wiper of the switch EI) will be 
employed, over which connection will lie 
inade by a jumper at the IDF to a coinion 
switch similar to the switch SS but differ 
ently wired. Since the first digit to be 
sent out is 7, the effect of this switch will 
be to operate relay 172 in the first group. 
and the relays corresponding to 171 and 175 
in the second group. This switch SS only 
has the first eleven contacts in the bank of 
the wiper corresponding to wiper 15S wirel, 
so that when the switch DS has been at 
anced ten steps, no further circuits are 

completed for either relay 101 or relay 103, 
and consequently no further circuit can be 
completed for magnet 149. The switch DS, 
therefore, remains in this losition with 
wiper 152 engaging contact 16t. The two 
exchange code digits 7 and 1 are then sent 
out in the manner previously described and 
when the switch OCS (vances its third 
step, a circuit is completed as follows: earth 
on wiper 203, fifth contact in its bank, lead 
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144, resistance 162, contact 161, wiper 152, 
lower winding of relays 107 and 114 in 
series to battery. Relay 114 is marginal 
and does not operate at this time owing to 
the inclusion of resistance 162 in the circuit, 
but relay 107 operates and at ai'nature iOS 
locks itself to lead 67 and at airinatures 109 
113 connects leads 143-14 to lead 69. 
Jonsequently earth is now extended from 
lead 144 over lead 69, front contact and 
arinature 20, lead 73, fifth contact in the 
bank of wiper 205 and said wiper, inter 
rupter contact, and winding of magnet 206 
to battery. Magnet 206, therefore, operates 
to advance the wipers of the switch OCS 
One step, whereupon a similar circuit is con 
pleted over lead 145, so that the wiper's ai'e 
advanced a further step. Thereupon this 
circuit is again completed over lead 148, and 
subsequently over lead 147, and the result, is 
that the wipers of the switch OCS are ad 
vanced through all the exchange code send 
ing positions into the position to control the 
sending of the first numerical digit. This 
operation of course takes place very quickly 
but in order to prevent impulse sending con 
tinuing prematurely, the earth on lead (39 
is extended over back contact and arma 
ture 38 to hold up relay 39 while this auto 
matic movement, takes place. It will be ap 
preciated that this arrangement can be made 
to serve whatever the number of digits in 
the exchange code, provided, of course, that 
this number is not greater than six. 
The case will now be considered briefly 

in which for some reason or other a call is to 
be trunked to an operator, for instance a 
toll operator. In this case the called party 
will probably dial the letters TOL, but no 
numerical digits. The switches M and Ei) 
wiil accordingly be set in the usual manner, 
and a Switch such as SS will be selected, 
which is wired to transmit the requisite code 
for trunking the call to the toll opei'ator. 
In this case, however, a number of contacts 
in the banks of wipei's 158 and 159 following 
those which are necessary to set up the 
proper relays in the storage relay groups are 
connected to battery. Consequently after 
the Switch DS is noved a distance sufficient 
to set up the proper relay groups, for 
instance the first three, it continues to ad 
vance in synchronism with the switch SS, 
but since relay 101 is operated in every case, 
no further storage relay groups are operated. 
With the assumed conditions, this movement 
continues until wiper 153 engages contact 
163 after which the wipei's are brought to 
rest. The sending then takes place in the 
usual manner, and after the three digits 
have been transmitted, earth will be con 
nected over the lead 145 to contact 163 and 
will therefore be extended over wiper 53 
to relays 107 and 114. Since this is a direct 
28th connection, both of these relays now 
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operate, although only the relay 114 per 
forms any useful function. This relay at 
armature 116 locks itself up over its upper 
winding to lead 67 and at armature 115 
connects earth to lead 69, whence it is ex 
tended to the winding of the Switching relay 
44. The operation of the switching relay 
which now takes place effects the Switching 
through of the connection at the trunk re 
lay group, and the release of all the ap 
paratus in the register translator which may 
then be taken into use for another call. 
One further case remains to be considered, 

that in which a subscriber wishes to cai an 
operator, for instance for inquiries or the 
like, in which case it is usual practice to 
dial only the digit 0 and, as will be appre 
cited, the effect of a single digit in the 
ordinary way is merely to set the minor 
switch M. but not to connect, up a switch 
Sich as SS, or to start, the sending opera 
tion. However, the tenth contact in the 
bank of wiper 131 instead of extending to 
a wiper of the switch EID as do the other 
contacts, extends directly to a terminal on 
the left hand side of the IDF, whence con 
nection is made to a terminal on the right 
hand side associated with the switch for 
sending the requisite code for trunking the 
all to the operator. Moreover, since only 
the digit () has been dialled, it will be of no 
use waiting for the switch DD to complete 
a circuit, over lead 13 for the starting relay 
126. This, however, is taken care of by an 
additional bank of the switch M, the wiper 
130 of which is advanced to its tenth coin 
tact when the digit () is dialed. A circuit 
is then at once completed for relay 126 and 
this connects up the sending switch as pre 
viously described. Clearly in this case also 
it will be necessary to operate the relay 114 
SO as to switch the connection through with 
out advancing the switch OCS through the 
position corresponding to the numerical 
digits. 

it will be noted that there is an an in 
serted in each of the four leads connected 
with the switch SS. Fig. 2. These as indi 
cate jack connections to the switch, the 
switch being arranged so that it can be re 
moved from the jack contacts and another 
switch inserted. This is of particular inn 
portance for two reasons. In the first place, 
the switch SS nay develop trouble and need 
to be replaced by a spare switch similarly 
wired. For this purpose it is intended that 
there shall be as many spare switches as 
there are switches in use so that in case any 
switch becomes defective it can be immedi 
ately replaced by a similar spare switch. 

In case it becomes necessary to change the 
code required to elect trunking to a given 
office, a spare switch is wired up to conform 
with the nev, code rised and is the inserted in 
the jack coli:it: in place of the Switch 33. 
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As an alternative, the switches can al 
ways be provided in pairs, and there may 
be arranged two terminals corresponding to 
terminal 16S for each exchange. When this 
is done, one terminal is left unjumperod, 
and the switch associated there with is a 
spare switch and may be normally connected 
up in the same manner as its mate. If the 
switch in use becomes defective, the jumper 
167 can simply be shifted over to the other 
terminal and the defective switch becomes 
the spare and may be repaired while the 
spare switch is in use. When this latter ar 
rangement is used, the spare switch can be 
rewired in case a change in an exchange 
code is to be made and the exchange code 
is then changed by merely shifting the 
jumper from the switch in use to the spare 
switch. 
What is claimed is: . 
1. In a multi-office telephone system en 

plovi register translato's, impulse send ploying register translato's, impulse send 
ing devices common to a plurality of said 
register translators, there being a separate 
one of said impulse sending devices for each 
office to which connections may be set up. 

2. In a multi-office telephone system em 
ploying register translators and in which 
each office is designated by a distinctive code 
represented by a plurality of digits, a sepa 
late conductor for each office, registening 
apparatus in each register translator for 
selecting any one of said conductors, and 
means common to a plurality of said regis 
ter translators for transmitting into a regis 
ter translator over the said selected con 
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ductor the code digits assigned to the of:- 
fice to which the selected conductor corre 
sponds. 

3. In a telephone system, a plurality of 
register translators arranged to route calls 
to any one of a plurality of destinations, a 
routing code assigned to each such destina 
tion, certain of said codes comprising a 
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plurality of digits each, there being a sepa 
rate conductor assigned to each code, regis 
tering means included in each register trans 
lator for selecting any conductor, other reg 
istering means in each register translator, 
and means common to a plurality of regis 
ter translators for transmitting, to the said 
other registering means in any register 
translator over the selected conductor, the 
code corresponding to such conductor. 

4. In a telephone system, a plurality of 
register translators arranged to route calls 
to anyone of a plurality of destinations, a 
routing code assigned to each such destina 
tion, certain of said codes comprising a 
plurality of digits each, there being a sepa 
rate conductor assigned to each code, regis 
tering means included in each register trans 
lator for selecting any conductor, other reg 
istering means in any register translator, 
means common to a plurality of register 
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translators for transmitting to the said other 
legistering means in any register translator 
over the selected conductor the code cc 'e- 
sponding to such conductor, and sending 
means in any register translator operated 
under the control of said other registering 
means for retransmitting the code digits, 

5. In a register translator for use in a 
multi-office telephone system in which each 
office is designated from a number standpoint 
by means of three digits and is designated 
from a trunking standpoint by means of a 
different digit combination, registering means 
in each register translator including a two 
motion register having a plurality of wipers 
and a wiper-Seiecting single-motion register 
for registering the three digits in an office 
designation, code conductors equal in number 
to the offices in the system and corresponding 
respectively thereto, said conductors being 
accessible to said registering apparatus, and 
sending means in any register translator op 
erated under the control of any selected one 
of said conductors to transmit the trinking 
digit combination of the office corresponding 
to the selected conductor. 

6. In a telephone system, a register trans 
lating device for routing a received call in 
accordance with a code derived from the of 
fice designation in the called number, office 
registering apparatus for registering the of 
fice designations, said office registering ap 
paratus having a wiper, means associated 
with said office register for transmitting 
characteristic impulses through said office 
register wiper to the register translator 
whereby a separate set of characteristic in 
pulses is transmitted for each digit in the 
office code, a receiving device in said register 
translator responsive to said characteristic 
impulses, and means in the legister transla 
tor controlled by said receiving device for 
retransmitting the code digits only after they 
are all received. 

7. In a register translator system, regis 
tering apparatus in each register translator, 
each registering apparatus having a plurality 
of positions, sending devices equal in number 
to the number of said positions and corre 
sponding respectively thereto, and means re 
sponsive to the setting of any registering ap 
paratus into a given position for starting the 
common sending device corresponding to 
such position. 

8. In a register translator systein, a plu 
rality of register translatoi's, each register 
translator containing primary registering ap 
paratus and secondary registering appara 
tus, each primary registering apparatus hav 
ing a plurality of positions, a plurality of 
Sending devices equal in number to the posi 
tions of the primary registering apparatus 
and corresponding respectively to such posi 
tions, and means responsive to the primary 
registering apparatus in any register trans 
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lator being set into a given position and con 
trolled from the sender corresponding to such 
positions for setting said secondary register 
ing apparatus into a corresponding position. 

9. In a register translator system, a plural 
ity of register translators, each register trans 
lator containing primary 'egistering appara 
tus and secondary registering apparatus, 
each primary registering apparatus having a 
plurality of positions, a plurality of sending 
devices equal in number to the positions of 
the primary i'egistering apparatus and corre 
sponding respectively to such positions, 
ineans responsive to the primary registering 
apparatus in any register translator being set, 
into a given position and controllied from th 
sender corresponding to such positions for 
setting said secondary registering apparatus 
into a corresponding position, and sending 
means for retransmitting digit impulses cor 
l'esponding to the set position of any second 
arly legistering apparatus. 

10. In a register-sender system containing 
a plurality of register senders, a step-by-step 
multi-position sending device common to all 
said register senders, a step-by-step multi 
position receiving device in each of said 
register senders, means for associating the 
receiving device in any register sender with 
the sending device and for advancing the 
sending device and the associated receiving 
device in synchronism, registering appara 
tus connected to a plurality of positions of 
each receiving device, predetermined oper 
ating potentials connected to certain corre 
sponding positions of said sending device, 
and circuit arrangements extending between 
the sending device and the connected receiv 
ing device such that said registering appara 
tus is operated in accordance with said pre 
determined connections. 

11. In a register sender system wherein a 

common to multi-position step-by-step re 
ceiving devices located in the several register 
senders, and in which registering apparatus 
in a register sender is operated in accordance 
with impulses transferred from a sending 
device to a receiving device while the two de 
vices are being operated synchronously, a 
plurality of positions in which any receiving 
device may be brought to rest after the regis 
tering apparatus has been operated, said 
sending device being arranged to cause said 
receiving device to be brought to rest in a 
given one of said positions, other sending de 
vices available for use in connection with 
any one of said receiving devices and each 
arranged to cause any connected receiving 
device to be brought to rest in a different po 
sition, and means in any register sender for 
performing any one of a plurality of specif 
ically different operations depending upon 
in which of said positions a receiving device 
is brought to rest. 
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12. In combination, a distributing frame, 
control conductors, an office register operated 
in accordance with an office designation to 
Select One of said conductors, an impulse 
Sender, and means operated from said frame 
Over the selected conductor for controlling 
said sender a plurality of times. 

13. In combination, a distributing frame, 
control conductors, an office register oper 
ated in accordance with an office designation 
to select one of said conductors, an impulse 
Sender, and means operated from said frame 
over the selected conductor for controlling 
said sender to send a plurality of digits. 

14. In combination, a register having a 
wiper, means for setting said register, and 
storing means operated over said wiper in 
accordance with the set position of the regis 
ter to store a plurality of digits. 

15. In combination, a register having a 
wiper, a plurality of conductor's accessible to 
said wiper and corresponding, respectively, 
to Separate combinations of digits, and stor 
ing means operated over said wiper and any 
selected one of said conductors to store the 
corresponding combination of digits. 

16. In combination, a register having a 
wiper, a plurality of conductors accessible to 
said wiper and corresponding, respectively, 
to separate combinations of digits, storing 
means operated over said wiper and any se 
lected one of said conductors to store the cor 
responding combination of digits, and a 
sending device operable to transmit the 
stored digits. - 

17. In combination, a plurality of groups 
of storage relays arranged to store a like plu 
rality of digits, respectively, a register hav 
ing a wiper operable to select digit combina 
tions to be stored, and means controlled over 
said wiper for operating said relay groups 
to store the selected digits. 

18. In a call director, a digit register, an 
other digit register having wipers, and 
means for operating the first named digit 
register to register a digit by selecting the 
corresponding one of said wipers. 

19. In a call director, a digit register 
having wipers each corresponding to a dif 
ferent digit, and means responsive to in 
pulses representing a digit for selecting the 
one of said wipers corresponding to such 
digit. 

20. In a call director, two registers, the 
second of said register's having a plurality 
of wipers, means for operating the first reg 
ister in accordance with a character to select 
a wiper of the second register, and means 
for operating the second register in accord 
ance with a further character. 

21. In a call director, two registers, one 
of said register's having a plurailty of wip 
ers, the other register being operable to 
select, any one of said wipel's, and means 
for operating said registers in accordance 
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portion of a telephone number. 
22. In a call director, first and second reg 

sisters, certain positions of the first register 
being associated with the second register, 
said second register having a plurality of 
set positions, means for operating said reg 
isters separately, and circuit connections 
such that circuit paths equal to the number 
of positions of the first register associated 
with the second register times the number 
of set positions of the second register may 
be prepared by the setting of the two regis 
ters. 

23. In a call director, a two-motion regis 
ter having a plurality of wipers, a single 
motion register having a wiper having ac 
cess to the wipers of the two motion regis 
ter, and means for operating said registers 
to register the three initial characters of 
a telephone number. 

24. In a call director, a single motion reg 
ister having a wiper, a two motion register 
having a wiper, means for operating said 
registers to record three characters of a 
telephone number, a sender, and a control 
circuit for said sender including said two wipers in series. 

25. In a director, two office registers ar 
ranged in tandem and operated successively 
responsive to the office designation in a 
number, a storage device, a circuit extend 
ing through the wipers of said registers in 
series for controlling said device, and a 
sender controlled by said device. 

26. In a director, two office registers ar 
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ranged in tandem and operated successively 
responsive to the office designation in a num 
ber, a circuit extending through wipers of 
said registers in series after the registers 
are set, a plurality of storage devices, means 
for successively setting said devices over 
said circuit, and a sender controlled by said devices successively. 

27. In a director, a single motion regis 
ter responsive to a digit in a number, a two 
motion register responsive to two other 
digits, a plurality of wipers on said second 
register, one of which is selected by the set 
ting of the first register, a sendel', and means 
controlled through the selected wiper for 
causing said sender to transmit a plurality of digits. 

28. In a director, a plurality of code con 
ductors, each corresponding to a different 
office, means for selecting a conductor by 
registering the office designation in a num 
ber, a Sender, and means controlled over 
the selected conductor for causing the send 
er to transmit a plurality of code digits. 

29. In a telephone system, directors, code 
Senders common to said directors, each 
Sender corresponding to a different of lice in 
the system, office registering means in each 
director for selecting a code sender, and a 
sender local to each director controlled by 
any selected code Sender. 
In witness whereof, I hereunto subscribe 

my name this 31st day of August, A. D. 
1926. 

JOHN E. OSTLINE. 
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