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

Register translators may be divided into
two classes from the standpoint of the ar-
rangements provided for enabling the ex-
change digits to be translated. In vegister
translators of the first type, the translating
arvangements 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 wipers required on the exchange register-
ing apparatus. This permits a simplified
exchange register to be used as will hereln-
after appear.

According to one feature of the invention
in a telephone system employing register
tranglators, a separate impulse sending de-
vice common to a plurality of register trans-
lators 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
phurality 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-
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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 simple type 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-
ter having eight wipers may be used to regis-
ter the second and third exchange dig
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 required 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. IFur-
thermore, as the sending apparatus is com-
mon te 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
until 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. : '

Assume that the calling subscriber wishes
to obtain connection with a subseriber whose
number is Holborn 2345, and that he ac-
cordingly dials the digits HOL—2345.
When the calling party removes his receiver,
hig individual line switch hunts for a fres
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 frem 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 armatur
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
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 18 operates fully and at arma-
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tures 17 and 18 connects springs 21 to the
outgoing pulse conductors ¢ 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 referved to. Relay 13 at
armatures 15, 19, and 20, opens poinis in
restoring circuits for the switches SCS and
OGS, aud at armature 14 completes a civeuit,
which extends from carth on lead 61, arm-
ature 14 and its front contact, lead 66, first
contact in the bank of wiper 202 and said
wiper, lead 62, interrupter springs 26, arm-
ature 23 and its back contact, armature 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 cireuit is completed, relay 22 operates
tully over both windings and its light arm-
ature 24 in a circuit which does not now
include springs 2.
23 transfers the civenit including springs 26
to the magnet 53 of the switch SCS. and at
armature 25 completes a cirenit over lead 72,
first contact in the bank of wiper 205 and
sald wiper, interrupter springs and wind-
ing of magnet 206 to battery. The switcl
OCS is thus advanced one step. whereupon
the above traced cireuit is opened and more-
over the circuit extending to the sprines 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 I of the wanted exchange name,
whereupon four interruptions will he pro-
duced in the circuit of relay 5 and this ac-
cordingly releases intermittently. Upon
cach falling away of armature 6. a cirenit
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 28 completes a eir-
cuit for relay 29 which is also slow to release.
Upon the termination of the train of im-

Relay 22 at armature ¢
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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 contacy,
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 im-
pulses over lead 70 is routed over the sec-
ond contact in the bank of wiper 211 and
lead 139.

When the next letter O is dialled, six in-
terruptions are produced in the cireuit of re-
lay 5, and six impulses are accordingly sent
over lead 170, wiper 211, lead 139 fo the
vertical magnet 132 of the exchange digit
recording switch ED, which accordingly
aises its eight wipers six steps. Relays 27
and 29 co-operate as before to advance the
wipers 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 over
lead 140 to the rotary magnet 133 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. .,
the numerical digits, will be briefly traced
before consideration is given to the sending
out process. When the digits 2, 3, 4 and
ave dialled 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
gwitch DD is effected by velays 27 and 29 as
previously described. A

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-
cunit 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 velay
153. Hence, when earth is next applied to
Tead 165, relay 123 is operated and at arma-
ure 1924 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 IDTF, jumper 167, terminal 165 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,
magnet 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 switeh
S5 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
cirenit for relay 117 results in the full opera-
tion of this velay, whereupon at its arma-
ture 128 it epens a point in the homing cir-
cuit of the switch DS, at its armature 120
it transters the conection of wiper 181 from
relay 121 to-velays 101 and 103 and at arma-
ture 118 it opens the circuit of relay 126 and
conects earth on lead 137 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-
igter translator shown, but is common to
the whole exchange as is also the distribut-
ing frame IDFE'; 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 IDI,
and as mentioned above, for each exchange
name which the register transiator is cap-
able of dealing with, only a single jumper
is necéssary on the IDF. A switch similar
to 88 is provided for each exchange in the

system and the difference between these’

switches consists in variable connections to
the banks of wipers 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 gwitch
S8 will now be considered in detail. Tt 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
contact in the bank of wiper 131 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 ve-
sistances 99 and 100. Relays 101 and 103
1t should be mentioned are polarized and
relay 101 only operates with current in a
certain dirvection, while relay 103 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 canse
the operation of relay 101. When this oe-
curs a circuit is completed from battery,
armature 102 and its front contact, winding
of relay 105 to earth. Relay 105 operates
mn this circuit and at armature 106 com-
pletes a cireuit for the driving magnet 149
of the switch DS, which is accordingly en-
ergized. Shertly after this, wiper 158 will
be advanced a further step under the con-
trol of interrupter 161 and when it breaks
contact, relay 105 deenergizes and the wipers
of the switch are advanced one step. Tt will
be noted that the contact which wiper 158
now engages is connected to earth; conse-
quently relay 103 operates in the cirveuit
previously traced, thereupon completing a
circuit from earth, winding of relay 103,
front contact and armature 104, wiper 154
and the second contact in its bank, lower
winding of relay 172 to battery. Relay 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 windin
to earth on lead 67. Moreover, at armatur
177 and 178 circuits are prepaved 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 con-
tacts in the bank of wiper 158 ave 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 steps,
the wipers of the switch DS will be stepped
round in synchronism and that, over the
fifth contact in the banlk of wiper 154, a cir-
cuit will be completed for the relay 175 but
cireuits will not be completed for the relays
173 and 174. Relay 175 upon operating locks
itself up to lead 67 and at armatures 179
and 180 closes further points in the mark-
ing circuit. o )

‘T'o.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

1,794,142

wiper 155, and then close contacts in cir-
cuits extending from the banks of wipers
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 letters TOL being
translated into the digits 200—3842. Ac-
cordingly when the switech SS continues
its motion, the switch DS will continue
to operate as long as wiper 168 finds bat-
tery or earth. With the translation as-
sumed, the first relay will be operated
in the second storage group, none ai 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 com-
prising velays 181—185, relay 182 only is
operated and this locks up to lead 67 over
both windings in series and at its lower
arvmatures prepares marking circuits similar
to those mentioned above,

The switch 88 continues its rotation over
the remainder 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
Holborn exchange at the moment, it will
come to vest 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 wipers 151, 153 and 155 engaging their
respective 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 DS is be-
ing operated owing to the intermittent con-
nection of earth over armature 105, When
the switeh DS comes to rest, however. relay
123 deenergizes and at armature 125 discon-
nects wiper 1381 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 three 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-
antage that they occupy a very small
mounting space, and also that they ave cheap
to manufacture. It will be secen from the
drawing that the contacts controlled by these
velays are conmected 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 apprepriate time to three contacts in
this bank.  This however, does not produce
any deleterions effect, for, since the switch
SCS is arranged to terminate impulse send-
ing as soon as wiper 55 finds earth, it js of
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
operation will now be taken up. When
earth is connected to lead 136 by the opera-
tion of relay 117, it is extended over the secc-
ond contact in the bank of wiper 202 and
said wiper, lead 62, impulse springs 28, arm-
ature 23 and its back contact, armature 41
and its back contact, lower winding of relay
99 to battery. Relay 22 operates partially in
thig circuit when springs 26 close and when
they subsequently open, operates fully, and
at its armature 238 transfers the impulsing
circuit to magunet 53 of the sending control
switch SC8. 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 deenergization
wipers 54 and 55 are advanced one step. A
circuit is then completed as follows: earth,
armature 12 and its front contact, armature
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 85 to battery. Relay 35 thereupon
operates and af 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 shunt
around the impulse springs 21, at the same
time short-circuiting the left hand winding
of relay 83 o as to cut this out of the 1m-
pulsing circuit and at armaturve 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 cireuit: front contact and armature
118, Tead 136, wiper 204 and the second con-
tact in its bank, lead 142, armature 180 and
its front contact, front contact and armature
172 and lead 82 to the fourth contact in the
bank of wiper 55. It will be seen moreover,
that earth 15 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 synchrenism though not in
phase, continue their operation, springs 21

5

serve to produce interruptions in the out-
going locp 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 83 and a
circuit will then be completed from earth on
this contact over the wiper for velay 39.
Relay 389 accordingly operates, at armature
41 opens the circuit of relay 22, so that this
relay deenergizes, at armature 42 shunts the
sending contacts 21 so as to prevent further
impulses being sent to the distant switches
and at armature 43 completes a locking cir-
cuit for itself dependent npon armature 32
of relay 85. 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
85 is then opened also, and it deenergizes
slowly, thereby opening the circuit of mag-
net 206 which deenergizes also and advances
the wipers 201—205 one step. Relay 35 also
at armature 88 opens the locking civcuit 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
SC8 in each case advancing a number of
steps equal to the number of impulses being
sent out and being then rotated automati-
cally to its nmormal 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 dialied 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 208 and its eighth con-
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tact. The transmission of the remaining nu-
merical digits 845 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 58 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 208, lead
71, normally closed springs controlled by
armature 48, winding of relay 44 to battery.
Relay 44 thereupon operates, at armature 48
completes a locking cirvenit for itself and
¢pens the circuit of relay 13, at armature 46
opens the circuit of release relay 7. and at
armature 45 completes a restoring cirenit for
the switches SCS and OCS, ED, DD, and
M1—M4. Relay 7 thereupon deeneigizes
slowly and upon releasing at armature 8 ve-
moves the holding earth from lead 67, at
armature 9 shunts armature 45 so as to main-
tain the restoring circuit after relay 44 falls
away, at armature 12 opens the circult 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
ot the switch SCS, and also over the lead 73
to the bank of the wiper 205 of the switch
OCS. o

Moreover, it is extended over lead 68 and
off normal contacts 135 to the release magnes
134 of the switches ED and M, and also to
the release magnets 208, 212, 216, 221, and
293 of the switches DD and MI1—Md4 over
the appropriate off-nermal contacts. Conse-
quently all these switches are restored to
normal in known manner and the cwrrent
fiow 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 preveni 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 velease
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of the switch DD. Thereupon at armature
128 a restoring circuit is completed for the
switch DS and it returns to its normal posi-
tion. All the apparatus in the register trans-
lator is thus restored to normal and it may
then be taken into use for setting up other
calls.

Tt may be mentioned at this point that the
polarized relay 33 is provided to hold up the
transmission of impulses if necessary in ease
several nonnumerical switching stages shonld
be included between successive series of im-
pulses. The arrangement is that after relay
35 has deenergized when wiper 54 no lonuoer
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 armature 84 completes an
additional holding civeuit for relay 39 which
extends from the winding of relay 29, front
contact and armature 43, armature 84 and
its front contact, lead 64 and wiper 201 to
earth at one of its contacts 2—7. Conse-
quently until the last hunting switch. for in-
stance, a sccondary line switeh, has found a
free line, the polarized relay 33 vemains op-
erated and thus the sending is held up. As
soon as the transmission of jmpulses may
proceed, current is reversed over leads 2 and
3 and relay 83 then deenergizes and opens
the circuit of relay 39.

A description will now he aiven of the ar-
rangement provided for moving the switeh
CCS through the spare exchange code send-
ing positions in case the full wix exchange
code digits ave not required. Suppose for
instance that a call is being set up to the
central exchange and that the lotters CTEN
dialled by the subscriber ave translated info
the digits T1. In this case the switeh M will
be set to a different position, and thus a
different wiper of the switch ED wili bhe
employed, cver which connection will he
made by a jumper at the IDT to a common
switch similar to the switch SS hut diffor-
ently wired. Since the first digit to be
sent out is 7, the effect of this switeh will
be to operate relay 172 in the frst group.
and the relays corvesponding to 171 and 175
in the second group. This switeh S8 only
has the first eleven contacts in the hank of
the wiper corresponding to wiper 158 wired,
so that when the switch DS has heen ad-
anced ten steps, no further civenits are
completed for either relay 101 or relay 103,
and consequently no further circuit can he
completed for magnet 149.  The switch DS,
therefore, remains in this position with
wiper 152 engaging contact 161, The two
exchange code digits 7 and 1 are then sent
out in the manner previously deseribed and
when the switch OCS advances its third
step, a cirenit is completed as follows: enrth
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 armature 108
locks itself to lead 67 and at armatures 109—
113 connects leads 143—147 to lead 69.
Jonsequently earth is now extended {rom
lead 144 over lead 69, front contact and
armature 20, lead 78, 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 com-
pleted over lead 145, so that the wipers ave
sdvanced 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 OUS are ad-
vanced through all the exchange code send-
ing positions intc 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 69
is extended over back contact and arma-
ture 38 to hold up relay 39 while this auvto-
matic movement takes place. It will be ap-
preciated that this arrangement can be made
to serve whatever the number of digits i
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 operater, 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 ED
will accordingly be set in the usual manner,
’ S will be selected,

and 8 switch such as
which is wired to transmit the vequisite code
for trunking the call to the toll operator.
In this case, however, a number of contacts
in the banks of wipers 158 and 159 following
those which are necessery to et up the
proper relays in the storage relay groups are
Consequently after

the switeh DS is moved a distance suflicient

connected to battery.
:

to set up the proper relay groups, for
instance the first three, it continues to ad-
rance in synchronism with the switch S,
but since relay 101 is operated in every case,
no further storage relay groups are operated.
With the agsumed conditions, this movement
continues until wiper 153 engages contach
163 after which the wipers are brought to
rest. 'The sending then takes place in the
nsual 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 153
to relays 107 and 114, Since this is a divect
earth conpection, both of these relays now

7

operate, although only the relay 114 per-
forms any usetul function. This relay at
armature 116 locks i¢self 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 he considered,
that in which a subseriber wishes to call an
operator, for instance for inqguiries or the
Iike, in which case it is usuel practice to
dial only the digit ¢ and, as will he appre-
ciated, the effect of a single digit in the
ordinary way is merely to set the minor
switch M, but not to conmect up a switch
such as 58, or to start the sending opera-
tion. ¥owever, the tenth contact in the
bank of wiper 131 instead of extending to
a wiper of the switch ED 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 agsociated with the switch for
sending the requisite code for trunking the
all to the operator. Moreover, since only
he digit 0 has been dialled, it will be of no
ise waiting for the switch DD to complete
v civenib over lead 137 for the starting relay
196, This, however, 18 taken care of by an
additional bank of the switch M, the wiper
180 of which is advanced to its tenth con-
tact when the digit 0 is dialled. A civenit
is then at once completed for relay 126 and
this conuects up the sending switch as pre-
viously deseribed. Clearly in this case also
it will be necessary to operate the relay 114
90 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 z in-

serted in each of the four leads connected
with the switch S8, Fig. 2. These #'s indi-
cate jack conmections to the gwiteh, the
switch baing arranged so that it can be re-
moved from the jack contacts and another
switch inserted. This is of pavticular im-
portance for two veasons., In the fivst place,
the switch S8 may develop trouble and need
to be replaced by a spare switch similarly
wired. For this purpose it is intended that
there shell be as many spare switches as
theve are switches in use so that in case sny
switch becomes defoctive it can be immedi-
ately replaced by @ similar spare switeh.
In case 1t becomes necessary to change the
code requived to elet trunking to a given
office, a spare switch is wired up to conform
with the new code nsed and is then inserfed in
the jack contacts in place of the switch 2.
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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 168 for each exchange. When this
is done, one terminal is left unjumpercd,
and the switch associated therewith 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
tezminal 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
cede 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 2 multi-office telephone system em-

ploying register translators mmpulse send-
Y1E b > l

ing devices common to a plurality of said
register translators, there being a separate
one of said impulse sending devires 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-
rate conductor for each office, registering
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 sclected con-
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

plurality of digits each, there being & 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

o

“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 any one 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 heing a sepa-
rate conductor assigned to each code, regis-
tering means included in each register trans-
lator for selecting any conductor, other reg-
istering meens In any register translator,
means common to a plurality of register
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translators for transmitting to the said other
registering means in any register translator
over the selected conductor the cade carro-
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-selecting 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 trunking
digit combination of the ofiice corresponding
to the selected conductor,

6. In a telephone system, a register trans-
lating device for routing a received eall in
accordance with a code derived from the of-
fice designation in the called number, ofiice
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 im-
pulses 1s transmitted for each digit in {he
office code, a receiving device in said register
translator responsive to said charactoeristic
impulses, and means in the register 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 an-
paratus into a given position for starting the
common sending device corresponding to
such position.

8. In a register translator system, a plu-
rality of register transiators, each register
translator containing primary registering ap-
paratus and secondary registering appara-
tus, each primary registering apparatus hav-
ing a plurality of positions, a Pplurality of
sending devices equal in number to the Dosi-
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. Tn a register translator system, a plural-
ity of register translators, each register trans-
lator containing primary registering appara-
tus and secondary  registering apparatus,
each primary registering apparatus having o
plurality of positions, a plurality of sending
devices equal in number to the positions of
the primary registering apparatus and corre-
sponding rvespectively to such positions,

means responsive {o the primary registering

5 apparatus in any register transiator being set

into a given position and controlled from th
sender corresponding to such positions for
setting said secondary vegistering apparatus
into a corresponding position, and sending
means for retransmitting digit impulses cor-
responding to the set position of any second-
ary registering 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 cper-
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

“multi-position step-by-step sending device is

common to multi-position step-by-step re-
ceiving devices Jocated 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 4 different po-
sition, and means in any register sender for
performinig any one of a plurality of specif.
ically different operations depending upon
in which of said positions a receiving device
is brought to rest.

9

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
aceordance 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 conductors accessible to
said wiper and corvesponding, respectively,
to separate combinations of digits, and stor-
ing means operated over said wiper and any
lected one of said conductors to store the
corvesponding combination of digits.

16. In combination, a register having a
wiper, a plurality of conductors accessible to
gaid: wiper and corresponding, respectively,
to sepavate 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 rvegister 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 im-
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 registers having a plurality
of wipers, means for operating the first reg-
ister in accordance with a character to select
2 wiper of the second register, and means
for operating the second register in accord-
ance with a Turther character.

21. In a eall divector, two registers, one
of said registers having a plurailty of wip-
ers, the other register being operable to
select any one of said wipers, and means
for operating said registers in accordance
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with' a portion of a telephone number.

22. In a call divector, first and second reg-

isters, 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 sender, and means
controlled through the selected wiper for
causing said sender to transmit a plarality
of digits.

28. In a director, a plurality of code con-
ductors, each corresponding to a differcut
office, means for sclecting a conductor by
registering the office designation in a numn.-
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 office in
the system, office registering means in cach
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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