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PATENT OFFICE 
RUDOLPH. F. STEHLIK, oE CHICAGO, ILLINOIS, ASSIGNOR TOAUTOMATIC ELECTRIC 

INC., OF CHICAGO, ILLINOIS, A CORPORATION of DELAWARE 
TELEPHONE SYSTEM 

Application filed October 18, 1926, serial 
The present invention relates to telephone 

Systems, but is concerned inore particularly 
with telephone systems in which register 
senders are employed, and the principal ob 
ject may be stated briefly to be the production 
of a new and improved register sender in 
which the functions previously performed 
by switching mechanisms of the progres sively movable type are performed by groups 
of relays in order that the useful life of the 
device as a whole may be considerably pro 
longed, it being well known of course that a 
relay device will last practically an indefinite 
length of time, whereas a progressively mov 

* able Switch may wear out in a comparatively 
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sis 

siderably be w 
reflexed arrangement, 

short time in case it is subjected to frequent 
use, as is the case when it is employed in a 
register sender. 
The type of register sender with which this 

invention is concerned is that type which 
has come to be known as the “director.” A 
director is used primarily to promote trunk 
efficiency by accomplishing a translation so 
that the digit combination retransmitted to 
effect the trunking of a call to a desired of 
fice, may consist of any desired number of digits of any desired value without regard to 
the particular combination of office digits 
registered. Specifically, the director reg 
isters the office digits of a telephone number 
and retransmits in response thereto the code 
digits necessary to trunk the call to the de 
sired office, and it registers and retransmits 
unchanged the line designating digits of 
the number. 
A further object of the invention may be 

stated to be the production of a new and im 
proved arrangement of counting relays 
whereby the number of relays necessary to 
replace the step-by-step switches is reduced 
to a minimum. In general, this is accom 
piished by using what will be termed here 
inafter a reflex arrangement. According to 
the reflex arrangement, the circuits of the 
counting relays are arranged so that one or 
more of the relays are used two or more times 
to record the maximum series of impulses, 
thereby reducing the number of relays con 

below the requirements of a non 

No. 142,246. Renewed February 18, 1929. 
Another object is the reduction in the 

number of storage devices used to store the 
line designating digits, these devices being 
reduced from four to three. In order to ac 
complish this object, the first three line des 
ignating digits that are received are stored 
on the three storage devices provided and the 
fourth line designating digit is retained in 
digit has been retransmitted, and the first reg 
ister has been cleared out again. 
At this point the digit retained on the 

register is transferred to the first line-desig 
nating storage device and is retransmitted 
after the digit stored on the third storage 
device has been sent out. 
A further object of the invention is the 

provision of a novel arrangement for caus 
ing the relays of the output control device 
to operate one after another in quick suc 
cession. So as to advance the device through 
unneeded code-digit positions. 
A special feature of the present arrange 

ment is that no special provisions need be 
made in case it is desired to cancel all the code digits positions, thus automatically 
Wiping out the effect of the setting of the 
office register. 
There are other objects and features of 

the invention having to do for the most part 
with the necessary provision of practical ar 
rangements for carrying out the foregoing 
objects. All the objects and features will 
become apparent upon a further perusal of 
the specification. 

Referring now to the accompanying 
drawings comprising Figs. 1-9, they show 
by means of the usual circuit diagrams a 
sufficient amount of apparatus employed in 
a telephone system embodying the features 
of the invention to enable the invention to 
be understood. Fig. 1 shows certain equip 
Figs 2-5 show one of the directors that may 
be taken into use by the director selector DS, 
Fig. 1, to control the setting up of a connec 
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the register until the first line designating 
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ment used to set up a telephone connection; 
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tion; and Figs. 6-9 are tables showing, among 
other things, the operating order of the re 
lays comprising certain devices of the di 
rector. 100 
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Specifically, Fig. 1 shows the line of sub 
station. A terminating at the telephone ex 
change in the lineswitch LS. The lineswitch 
LS has access to a number of selectors. One 
of these selectors is the selector S. The 
trunk circuit TC is inserted in the trunk line 
between the bank of the lineswitch LS and 
the selector S to permit a director to be 
taken into use upon the seizure of the trunk 
line. The selection of an idle director is 
accomplished by the director selector DS. 

Referring now to Figs. 2-5, the portion of 
the directoi shown in Fig. 2 includes the 
output-control device comprising relays 
201-206. By the operation of these relays 
during the retransmitting process, the device 
is caused to assume different positions so 
as to control the successive digits. This de 
vice also brings about the switch-through 
operation so as to cause the director to be 
freed and the trunk circuit TC, Fig. 1, to be 
switched through when the director has com 
pleted the retransmission. Fig.2 shows also 
the input-conti'ol device comprising relays 
207 and 208. These relays are operated all 
tomatically between received series of in 
pulses so as to direct the first two series of 
impulses to the operating magnets of the Of 
fice legister OR, Fig. 4, and to direct the 
remaining series of impulses to the register 
comprising Irelays 211-215. The input-con 
trol device also performs certain other func 
tions as will hereinafter appear. 
The register comprising relays 211-215 

records the four line-designating digits in 
the number, the digits being transferred one 
at 8 time to the storage devices shown in iFig. 5. 

Regarding the equipment shown in Fig. 3, 
it will be noted that this drawing shows the 
control relays 301-310 and the sender count 
ing device comprising relays 321-325. This 
couinting device operates each time a digit 
is transmitted and counts the transmitted 
impulses so that the sending operation may 
be terminated at a predetermined point. 

Relay 301, it will be noted, is labeled Guard. 
This relay operates to guard the director 
against Seizure during the releasing opera 
tion of the office register OR, Fig. 4, by 
grounding the release trunk conductor 132 
ii) a main her to be hereinafter explained. Re 
lay 302, labeled Rise is the release relay and 
it is operated ever conductor 132 when the 
director is seized. This relay might also be 
tel'ined a holding relay if so desired. Relay 
303, labeled Switching, is the switching re 
lay in that it is operated at the completion 
of the operation of the director to bring about 
the freeing of the director and the switching 
thi'ough of the connection by operating 
switching 1'elay 106 of the trunk circuit TC, 
Fig. 1. Relay 304, labeled Rec-Stop is term 
el the receiving-stop relay because it is oper 
Rted when all digits have been received by 
e 

1,782,185 

the director to open the impulse conductoi' 
236 at armature 341 so as to prevent any fur 
ther operation of the registering device shown 
in Fig. 2. This relay also performs another 
function as will be hereinafter explained. 
Relay 305, labeled Repeating, is the repeat 
ing relay. This relay repeats the impulses 
received over the impulse conductor 131 to 
the registering portion of the directoi' over 
conductor 236. Relay 306, labeled Series, is 
the series relay in that it responds at the be 
ginning of a series of impulses and remails 
operated until the series of impulses has been 
terminated. Relay 30, labeled Series-Step, 
is the series-step relay in that it opeiates in 
conjunction with series relay 306 to produce 
the stepping action of the input control de 
vice, Fig. 2. It will be noted that relay 307 
is shunted with a resistance. This l'esistaice 
is shunted around the Felay so as to make 
it slightly slow to fall back after its circuit 
is opened. By choosing the proper value of 
the resistance to place in shunt of relay 30, 
and by properly adjusting the relay, the time 
required for the relay to fall back after its 
circuit is opened can be adjusted very def 
initely so that sufficient time is allowed for 
the stepping operation of the input control 
device to take place without any danger of 
the relay holding up so long as to be still 
Operated when the next series of impulses 
is received. The remaining relays 308-310 
are associated with the sender counting de 
vice, the whole forming the sender proper. 
Relay 308 is the pick-up relay and it operates 
at the end of the first effective step of the 
sender counting device to remove the shunt, 
at ai'nature 349 from around the sending 
contacts 354 so as to synchronize the count 
ing operations; and sending relay 309 is the 
stop relay and it is operated by the sender 
counting device in accordance with the po 
sition of the instant active register or stor 
age device to stop the sending operation by 
opening the circuit of sending relay 310 at 
armature 353; and relay 310 is the sending 
relay as its name applies, the sending opera 
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tion being performed at armature 354. It 
will be noted that each tilne sending relay 
310 operates to open the outgoing control cir 
cuit at al'mature 354 it sends an inapulse ove' 
conductor 326 to advance the sender count 
ing device another step. it will be noted 
that conductor 328 extending to the output 
control device, Fig. 2, 
preterminal of stop relay 309 with the result 
that an impulse is sent over conductor 238 
to control the output control device each 
time the circuit of stop relay 309 is closed, 
the impulse being terminated when the cir 
cuit of relay 309 is again opened. . 
Referring now to Fig. 4, this drawing shows 

the office register OR, which registers the two 
office digits in the number. Mechanically, 
this switch is of the usual vertical and rotary 

is connected to the 
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type, raising its wipers opposite the desired 
level of bank contacts upon the first digit and 
rotating them into engagement with the de 
sired set of bank contacts on the second digit. 
Only one contact set in the bank of the office 
register OR, the 34th, is shown. It may be 
pointed out that, while the other switch mech 
anisms formerly used in directors, have been 
replaced by relays, it has not been considered 
to replace the office register OR by relays on 
account of the fact that the life of switches 
of this type is great and also on account of the 
complex and expensive relay arrangement re 
quired to replace it. Fig. 4 of the drawing 
shows also the intermediate distributing 
frame I.D.F. This frame is interposed be 
tween the bank of the office register CR and 
the various impulse stop conductor and the 
skip conductor 209. At this point it may be 
well to mention that the circles connected 
with the contacts on the right-hand side of 
the I.D.E. indicates the terminals that, alte to 
be connected to terminals indicated by cor 
responding circles shown in Figs. 3 and 5 in 
association with the sender counting device 
and the line-designating-digit storage de 
vices. 

Fig. 5 shows the three line-designating 
digit storage devices TH-U. H. and T. The 
first device, comprising relays A-D, stores 
the thousands digit; the second device, coin 
prising relays A-D, stores the hundreds 
digits: the third device, comprising relays 
A8-D8, stores the tens digits; and the first 
device TH-U is reoperated, after the thou 
sands digit has been retransmitted, to store 
the units digits, thereby obviating a fourth 
storage device. Fig. 5 shows also the three 
connecting relays 504-506 which operate to 
connect the setting conductors 241-244 to 
the storage devices in order. These connect 
ing relays are in turn controlled by the relays 
501-503 in a manner to be subsequently ex 
plained. - - 

Call to office 34, line 0534 
In order that the invention may be under 

stood best, a detailed description of the opera 
tion of the apparatus shown will now be 
given. For this purpose it will be assumed 
that the subscriber at substation A, Fig. 1, 
desires to call a subscriber whose line termi 
nates in office 34, and whose line number is 
0534. Consequently, the complete number 
may appear in the directory as 34-0534. As 
will be later explained the office designation, 
34, is translated into the code 058, the com 
plete retransmitted number being 058-0534. 

Selection of idle director 
When the subscriber at substation A re 

moves his receiver, the lineswitch LS oper 

365 

ates in the well known manner to select an 
idle trunk line. Assuming that the trunk 
Jine comprising conductors 101-103 and ex 

3 

tending to the selector S through the trunk 
circuit, TC is the one selected, line relay 104 

: operates over the caling line aid at arinature 
107 closes a circuit for relays 105 and 106 in 
series. Relay 105 operates in series with re 
lay (06, but the latter relay is not operated 
owing to the fact that it is stiffly adjusted 
it will be noted that a direct circuit is closed momentarily for relay 106 during the ex. 
tremely short-time that all three springs of re-g 

i r o lay 104 are in contact. This, however, does 
Boi. 'estilt in the operation of relay 106 owing 
to the fact that the stroke of the armature 
proper of relay 104 is completed before relay 
106 can start to operate. At armature 108, 
I'elay 105 places ground on release trunk con 
ductor 102 so as to maintain the lineswitch 
LS operated and to maintain the trunk line 
busy to the other switches having access to it. 

t, arnature 110 relay 105 closes a circuit 
through relay 121 and stepping magnet 122 in 
series, and at armature 109 it connects the 
junction of Irelay 121 and magnet, 122 through 
arnature 124, normal, to test wiper 128. In 
case the contact set on which the wipers 
are standing is idle, this latter operation is of 
no effect and relay 121 operates immediately, 
seizing the contact set. Assuming that the 
director connected with the contact set is in 
use, a ground potential is encountered by test 
wiper 128, short circuiting relay 121 and af. 
fording a direct circuit for magnet, 122. Ac 
cordingly, the wipers 127-130 are advanced 
in the usual buzzer-like manner by magnet 
122 until an idle contact set is reached. 
When an idle contact set is reached, for ex 
ample, the contact set to which the conduc 
tors 131-134 are connected, the buzzer-like 
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action of magnet, 122 ceases, and relay 121, 
being no longer short circuited, operates in 
series with magnet 122. Magnet 122 it may 
be stated, will not operate in series with relay 
121 owing to the relatively high resistance of 
the relay. At armature 124, relay 121 opens 
a point, in the test circuit and places ground 
on test wiper 128 so as to make the seized coin 
tact set busy immediately, and at armatures 
123,125, and 126 it connects up the remaining 
wipers of the switch. As a result of the con 
necting up of wipei's 129 and 130, the line 
relay (not shown) of the selector S operates 
over conductors 133 and 134 of the director to 
which the said conductors extend. As the 
result of the operation of its line relay, the 
Selector S is prepared for the reception of im 
pulses. . . . . 

In the director, the release relay 302 is op 
erated through armature 331, normal, of relay 
301 responsive to the grounding of conductor 
132 through the test wiper 128 of the director 
selector DS. At arniature 336, relay 302 
closes a circuit for lamp 338 so that the busy 
condition of the director may be apparent to 
an attendant; it grounds the locking con 
ductor 240 at armature 337; and at armature 
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335 it opens a point in the circuit of release 
magnet 409 of the office register OR before. 
it will be noted that, with wiper 127 of the 
director selector DS connected up at armature 
123 of relay 121, repeating relay 305 is con 
nected through armature 339, normal, and 
conductor 131 to the winding of release relay 
105, Fig. 1, in nultiple with switching relay 
106. Repeating relay 305 is not operated at 
this time in series with relay 105 owing to the 
fact that its winding has fewer turns than that 
of relay 105. It will be noted that a connec 
tion exists between the free terminal of the 
Secondary winding of the common dial tone 
transformer 246, Fig. 2, and the impulse con 
ductor 131. This connection includes the con 
denser 247, outer-right-hand armature of re 
lay 207, and armature 339, normal, of relay 
303. Accordingly, the dial tone current passes 
up the impulse conductor 131 to the trunk cir 
cuit TC and thence through the condenser in 
the trunk circuit TC to the lower talking con 
ductor 103 by way of armature 113, normal. 
The calling subscriber, upon hearing this dial 
tone, is informed that he may now proceed to 
dial the digits in the desired number. 

Registration of called number 
When the calling subscriber dials the first 

digit 3, line relay 104 is caused to fall back 
three times momentarily. Each time it falls 
back, it shunts relay 105, thereby closing a 
direct circuit for repeating relay 305 over 
conductor 131, and it disconnects the switch 
ing relay 106 so as to prevent the operation 
of this relay at this time. Repeating relay 
305 Operates each time relay 105 is shunted 
and it restores each time the shunt is re 
noved from around the winding of relay 105. 
The result is three momentary operations of 
the relay 305. It may be mentioned at this 
time that relay 105 remains operated during 
the operation of line relay 104 owing to the 
fact that the magnetic flux persists due to the 
Self-induced current in the shunted winding. 

Each time relay 305 operates in the fore 
going manner, it closes at armature 344 a cir 
cuit through armature 341 and over conductor 
236 for the vertical magnet 408 of the office 
register OR. This circuit, includes the outer 
left-hand armature, normal, of relay 20 and 
branch conductor 217. In response to the 
three impulses of current, the vertical magnet 
408 of the office register OR raises the wipers 
401-406 step-by-step until they arrive oppo 
site the third level of bank contacts. 
As a further result of each energization 

of repeating relay 305, it closes at armature 
345 a circuit for the slow acting series relay 
306. Relay 306 operates when its circuit is 
first closed and maintains its energization 
throughout the series of impulses. At arma 
ture 347, relay 306 closes a circuit through 
armature 343, normal, for relay 307. Relay 
307 operates and at armature 348 prepares a 

relays 211-215. 
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circuit for advancing the input, control de 
WC0. 

When the repeating relay 305 comes to rest, 
relay 306 falls back and at armature 347 places 
ground on conductor 239 through armature 
348. An instant later relay 30, which is only 
slightly slow-acting due to the resistance 
shunted around its winding, falls back and 
again removes ground from conductor 239 
as almature 348. When ground is applied 
to conductor 239 a circuit is closed through 
the inner right-hand armature, normal, of 
relay 20 for the left-hand winding of the 
said relay. When energized through the 
left-handwinding alone, relay 20 operates 
through its first step only, closing only the 
contacts marked “X”. It may be pointed out 
at this time that throughout the drawings 
the letter X has been used to indicate contacts 
that operate first. Upon the closure of the 
first step contacts of relay 20 a locking cir 
cuit for both windings in series is closed in 
cluding the locking conductor 240. The left 
hand winding of relay 207 does not receive 
current at this time owing to the fact that 
it is furnished with ground potential at both 
of its terminals. When the impulse to the 
right-hand winding of relay 207 is terminated 
by the falling back of relay 30, the shunt is 
removed from around the left-hand winding 
of the relay, whereupon the energization of 
the relay is increased sufficiently by the left 
hand winding to cause the relay to operate 
through its second step. At its outer left 
hand armature, relay 207 extends the impulse 
conductor through the outer left-hand arma 
ture, normal, of relay 208 to conductor 218; 
at its inner right-hand armature it extends 
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the series stepping conductor 239 to relay 
208; and at its outer right-hand armature it 
disconnects the dial tone conductor 230 from 
the secondary winding of the dial tone trans 
former 246. 
When the second digit 4 is dialed, four im 

pulses of current are delivered over conductor 
218 to rotary magnet 407 of the office register 
OR with the result that the wipers 401–406 
are set on the 34th set of bank contacts com 

10 

prising contacts 411-416. By the joint ac 
tion of relays 306 and 307 an impulse of 
current is delivered over conductor 239 and 
through the inner-armatures of relays 207 and 
208 to the right-hand winding of relay 208. 
Relay 208, being similar to relay 207, operates 
through its first step upon the receipt of the 
impulse of current and it operates through its 
second step upon the termination of the im 
pulse. At its outer left-hand armature, relay 
208 extends the impulse conductor 236 to the 
branch 246 leading to the register comprising 

At its inner right-hand. 
armature it shifts the series stepping con 
ductor 239 into connection with the set-up 
conductor 247; and at its outer right-hand 
armature it places ground on start conductor 
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219 and conductor 220. As a result of the 
placing of ground potential on conductor. 219, 
the sender shown in Fig. 3 is started to re 
transmit the code digits necessary to trunk 
the call to the desired office; in a manner, to 
be subsequently explained. As a result of the 
placing of ground potential on conductor 
220, a circuit is closed through armatures 515, 
511, and 508; normal, for connecting relay 
504. Relay 504 responds and connects the 
set up conductors 241-244 to the relays: 
-D of the thousands-units storage device, 

preparatory to the storing of the thousands 
digits on the storage device. 
When the thousands digit 0 is dialed, ten 

impulses of current are transmitted by the 
repeating relay 305 over conductor 236, outer 
left-hand armatures, operated, of relays 207 
and 208, and conductor 246 to the registering 
device comprising relays 211-215. It will be 
noted that the impulse conductor is carried: 
through the inner right-hand armatures of 
relays 211-213 to the right-hand winding of 
relay 211. All of the relays of the register are: 

:; two-step relays, operating through the first?. 
sie) lion the receipt of an impulse and oper 
ating through the second step when the in 
pulse terminates. The first impulse results in 
the operation of relay, 211, whereupon the imi. 
pulse conductor is transferred to relay, 212 at 
the inner right-hand contact of relay 211. In 
a similar manner the l’emaining relays are op 
erated and the impulse conductor is shifted. 
along until relay 215 operates in response to , 
the fifth impulse. It will be noted that the 
locking conductor 245, grounded at armature: 
313 of relay. 307 during the receipt of an ims. 
pulse series,is connected through the left-hand 
armatures of relays 211-215 in Such a man 
ner that each of the relays with the exception. 
of relay 215 is subsequently unlocked as the 
registering operation proceeds, relay 215 bes 
ing arranged to lock directly, to conductor. 
245. While the relays 211-215 operate one. 
after another in regular order, as above 
pointed out, to register the first five impulses. 
The relays 211-214 operate in a soline what 
different manner to register the remaining 
five impulses, the complete relay operating 

(; order being 211, 212, 213,214, 215: 211, 2:12, 
213, 214, and 212. It will be noted that re 
lay 215 is operated only once; relays 211, 
213,214 are operated twice; and relay 212. 
is operated three times. The table, Fig. 6. 
of each of the ten impulses. 

It may be noted for example that only re 
lay 211 is energized at the end of the first im 
pulse; that: relays 211 and 212 are energized 

6 at the end of the second impulse; that relays 
212 and 213 are energized at the end of the 
third impulse; and that all of the relays are 
energized at the end of the tenth impulse. 

Referring now to Fig. 7, this table shows 
the permutations in which relays of any 

storage set are energized to store any digit 
from 1 to 0. It will be noted that relay A of 
any set is energized alone to store the digit 1, 
and that relays A and B are emergized to 
gether to store the digit 2 etc. As the particu 
lar digit registered on the relays 211-215 at 
the present time' is the digit.0, a reference to 
Fig. 7 shows that relays Band Dof that set, 

70 

B and D, should be operated to store the 
digit. Accordingly, with all of the relays in 
the register operated; conductors 242 and 244 
should be connected to the set-up conductor 
247, and conductors. 241 and 243 should be 
disconnected from the said set-up conductor. 
A reference to Fig. 2 will show that such is 
now the case; as conductor 247 is extended 
through the middle right-hand armature of 
relay 212; operated, outer right-hand arma 
ture of relay 215, operated; and the middle 
right-hand armature, operated, of relay 214 
to conductor 242, and conductor 247 is con 
nected through the outer right-hand arma 
tures, operated, of relays 211 and 213 to con 
ductor 244, conductor 241 being disconnected 
at the normal contact of the Outer armature 
of relay 213, and conductor 243, which is ex 
tended through the outer armature, operated, 
of relay 214, is disconnected at the Outer arma 
tures, operated, of relays-211 and 212. Since': 
the circuits for relays-D and B are now pre 
pared over conductors 242 and 244, these cir. 
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cuits are completed at armature 247 of series 
relay 306 when this relay puts ground on 
conductor 239 in the hereinbefore explained 
manner through armature 348, conductor 339 
now being extended; as hereinbefore ex 
plained, through the inner right-hand arma 
tures of relay 207 and 208 to conductor 247. 
Upon operating, relays B and D'both close 
locking circuits for themselves at their left 
hand armatures, the locking circuits of both 
relays including relay. 501, conductor 210, two 
armatures in multiple on relays 202 and 206; 
and the locking conductor 240. No current 
flows over this locking circuit immediately 
on account of the fact that the initial circuit 
for relays B and D is still established. 
When relay 307 removes ground from con 

ductor 247 at armature 348, upon falling back, 
it opens the initiall circuit for relays B and 1 
D' whereupon current: through these two re 
lays in multiple is drawn through relays: 501, 
thereby maintaining the storage relays-op 
erated and operating relay. 501. At the same 
time, the locking circuit of the register relays: 
is opened by the removal of ground fom the 
locking conductor 245 at armature 315. Re 
lays 211-215 now fall back. Relay. 501, upon 
operating, disconnects conductor 220 from re 
lay 504 and extends it to relay: 505, where.-- upon relay 504 falls back and relay. 505 opert 

100 

il.0 

ates to connect up the relays A*-B to the set. 
up conductors 241-244. 
When the calling subscriber dials the hun 

dreds digit 5, the impulses of current are 30 
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6 

transmitted over conductor 246, in the man 
ner hereinbefore explained, to relays 211 
215. As the second digit is represented by 
five impulses, the fifth relay 215 responds to 
the fifth and last impulse, and, as may be seen 
from Fig. 6, the fourth and fifth relays 214 
and 215 are energized at this time, relays 
211-213 being normal. Upon reference to 
Fig. 7, it will be noted that the digit 5 is stored 
with the C relay operated and with relays A, 
B, and D normal. Accordingly, upon the 
grounding of the set-up conductor 247 a cir 
cuit is closed through the outer right-hand 
armatures of relays 211 and 212, normal, the 

20 
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5 up the relays A*-B. 

5 outer right-hand armature of relay 214, over 
conductor 243 for relay C°. Relay Clocks 
itself energized, through its left-hand con 
tacts and through relay 502. When relay 307 
falls back, the locked up relays of the regis 
ter restore and relay 502 operates upon the 
opening of the initial circuit of relay C°. At 
armature 511 relay 502 opens the circuit of 
relay 505 and closes a circuit through relay 
506. Relay 506 now operates and connects 

preparatory to storing 
the tens digit. 
When the calling subscriber dials the tens 

digit 3, the three impulses received over con 
ductor 247 are counted by relays 211-213, 
and relays 212 and 213 remain operated at 
the end of the series of impulses as may be 
seen from Fig. 6. With relays 212 and 213 
operated, a circuit is closed over conductor 
247, upon the deemergization of relay 306, for 
relay B°. This circuit includes the outer 
right-hand armature, operated, of relay 212 
and the outer right-hand armature, normal, 
of relay 215, and conductor 242. Relay 503 
operates when the initial circuit of relay B 
is opened upon the falling back of relay 30. 
At armature 514, relay 503 opens the circuit 
of relay 506 and prepares a circuit for re 
operating relay 504. Relay 504 is not re 
operated at this time Owing to the fact that 
its new circuit is open at airmature 509 of re 
lay 501, unless relay 501 has been deenergized 
in a manner to be pointed out hereinafter. 
For the purpose of explanation, however, it 
will be assumed that relay 501 is still oper 
ated. At armature 512, relay 503 prepares 
a circuit for operating the receiving stop re 
lay 304 at the end of the registration of the 
next and last digit. 
When the calling subscriber dials the last 

digit 4 in the desired number the four in 
pulses received by the register over the im 
pulse conductor 246 are counted by the re 
lays 211-214, and the relays 212-214 are 
operated at the end of the registration, which 
may be seen from Fig. 6. The register is 
now in readiness to transfer the registration 
of the digit 4 to the thousands-units register 
TH-U, but this registration cannot be trans 
ferred until the thousands digit has been re 
transmitted. Upon the deemergization of 
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relay 306, ground is again placed on conduc 
tor 239, closing at this time a circuit through 
the outer armatures, normal, of relays 201 and 
206, conductor 216, armature 512, and nor 
mally closed contacts controlled by armature 
342 for the receiving-stop relay 304. Relay 
304 operates over this circuit and closes a. 
locking circuit for itself at armature 342, at 
the same time opening its initial circuit. At 
armature 341 it opens the impulse conductor 
236 so that in case the calling subscribe; again 
turns the calling device no further inpuises 
will be delivered to the register. At arma 
ture 243, relay 304 opens the initial circuit of 
the still-operated relay 307 and closes a new 
circuit for the said relay over the path just 

304 shunts armature 347 and its resting con 
traced for relay 304. At armature 32, relay 

tact so as to prevent the removal of ground 
from conductor 239 at armature 34 in case 
the calling subscriber again inanipulates his 
calling device. . . . 
In order to enable the description to be un 

derstood clearly, it should be remembered at 
this point that the actual sending operation, 
although not as yet described, was started at 
the end of the setting of the office register OR 
by the grounding of conductor 219 at the 
outer right-hand armature of relay 208. The 
description of the registration and storing of 

S; 3. 

the four line-designating digits has been 
given under the assumption that the sending 
operation, although proceeding, l'enains suf 
ficiently behind the registering operation so 
that the registering operation and the stor 
ing process proceed just as though the send 
ing operation were not taking place. The Se 
quence of operations taking place in case the 
calling subscriber dials slowly enough to per 
mit the sending operation to progress further 
is slightly different than that covered by the 
foregoing description, as will be explained 
more in detail hereinafter. As in atters now 
stand, the thousands, hundreds and tens digits 
have been registered and stored in the inan 
ner hereinbefore described, on the storage de 
vices shown in Fig. 5, and the units digit has 
been registered, but has not yet been stored, 
as the thousands-units register is still retain 
ing the thousands digit. 

Retransmission, 
Returning now to the point at which con 

ductor 219 is grounded upon the operation 
of relay 208 at the end of the rotary move 
ment of the office register OR, the sender is 
started to transmit the first code digit 0. A 
start circuit is closed, upon the grounding of 
conductor 219. This circuit includes the 
middle left-hand almature, normal, of relay 
206, start conductor 237, armature 353 of stop 
relay 309, the interrupter 311, and the send 
ing relay 310. Sending relay 310 according 
ly commences to operate and restore under 
the control of the interrupter 311. Each time 
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it operates, it opens a point in the outgoing 
control circuit including conductors 133 and 
134 at its upper armature 354. The first 
operation of armature 354 is shunted at arma 
ture 349 of pick-up relay 308. Each time re 
lay 310 operates it sends an impulse of cur 
rent at airmature 355 over conductor 326 to 
the sender counting device comprising relays 
321-325. This counting device controls the 
oileration of the pick-up and stop relays 308 
and 309 and it controls the connection between 
the stop conductor 356 and the ten impulse 
stop conductors. 1-0. These stop conductors, 
it may be pointed out, are connected in nulti 
ple to the contacts of the storage devices 
shown in Fig. 5 and to the corresponding 
terminals on the right-hand side of the inter 
mediate distributing frame, I.D.F., Fig. 4. 
The first impulse of current transmitted 

over conductor 326 is delivered through the 
inner right-hand armatures of relays 
321-324 to the first-step winding of relay 
321, with the result that relay 321 operates 
through its first step when the...impulse is de 

5 livered and it operates through its second step 
when the impulse is terminated, the relav be 

40 

50: 

60 

30 322. 

ing locked at its inner left-hand armature to 
to the grounded conductor 357 through the 
outer left-hand armature, normal, of relay 

Since ten impulses must be counted 
when the digit.0 is to be transmitted and since 
the sender counting device must go through 
a preliminary pick-up step before starting 
to count impulses, there are eleven different 

35 positions that must be assumed by the relays 
of the sender counting device when the digit 
0 is to be transmitted. The condition of the 
relays at the end of any. One of the impulses is 
shown by the table given in Fig. 8. The relay 
operating order it may be pointed out is 321, 
322, 323,324, 325, 321, 322, 323,324, 322, 323, 
as may be seen from the table given in Fig. 8. 
When relay 321 operates through its second 

step at the end of the first impulse trans 
mitted over conductor 326, it closes at its mid 
dle left-hand armature a circuit for pick-up 
relay 350 including conductor 357. Pick-up 
relay 308 thereupon operates and locks itself 
to conductor 35 at armature 351. At arma 
ture 350, relay 308 prepares a locking circuit 
for stop relay, 309, and at armature 349 it re 
moves the shunt from around the sending 
contacts 354. As a result, each subsequent 
energization of sending relay 310 results in 

5. the interruption of the outgoing control cir 
cuit at al'mature 354. Upon referring to the 
I.D.F., Fig. 4, it will be noted that the first 
office-register wiper 401, which wiper is 
grounded normally through the outer right 
hand almatures of the output control relays, 
is extending ground through bank contact 
411, on which it is now standing, and the as 
sociated I.D.F. jumper to the tenth impulse 
stop condrictor 0. This stop conductor is not 

5 connected with the stop-relay conductor,356 

until the sender counting device has counted 
ten transmitted impulses, at which time: the 
relays are all energized as may be seen from: 
Fig. 8. A circuit is then completed for stop 
relay 309 from the grounded conductor 0 
through the corresponding armature of re 
lay 323, middle right-hand armature of re y Sis lay 322. middle right-hand-almature of relay, 

W. 8. -- 

324, outer right-hand-armature of relay 32i, 
Outer right-hand-armature of relay 325; and 
the stop-relay conductor, 356. Relay 309. 
operates over this.circuit and at its lightly ad 
justed amature spring 352 closes a locking 
circuit, for itself before it removes ground 
from conductor 326 at armature 353. When 
the circuit of the stop relay. 309 is closed, a 
parallel circuit, exists through conductor 238. 
and the inner right-hand armatures, normal, 
of relays 201-205 for the first-step-winding 
of relay 201. Relay, 201 operates through its 
first step, closing its locking, contact. 
When stop relay. 353 removes the ground 

potential from conductor 357, at armature. 358, the sending relay 310 stops operating, 
terminating the digit. In addition, the 
locked up counting relays 321-325: all fall 
back. As a further result, of the removal 
of the ground potential from conductor 357, 
the circuit of pick-up, relay 308 is opened 
and this relay falls back after a short in 
terval of time and opens the circuit. of stop 
relay 309 at armature 350, at the same time 
Opening a further pointin its own previously 
established locking circuit and again shunt 
ing contacts 354. When the circuit of stop 
relay 309 is opened, the branch circuit includ. 
ing conductor 238 and extending to the first 
step Winding of relay, 201, is also opened, 
with the result that relay, 201 operates. 
through its second step. At its outer left 
hand armature, relay 201 removes ground 
from the first, wiper. 401 of the office register 
OR and connects it to the second wiper 402. 

70. 
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00'. 

After a slight interval following the open 
ing of its circuit, at armature, 350 of pick-up 
relay 308, stop relay,309 falls back and starts 
the Sender to transmit, the next code, digit, by, 
replacing ground from start conductor 237 on 
conductor,357 at armature. 353. When send 

10, 

ing relay 310 starts to operate again due to 115 
the grounding of conductor 357, the sender. 
counting device goes through its pick-up, posi 
tion in the hereinbefore deseribed manner, operating pick-up relay,308. Following this, 
the relays 322, 323,324, and 325 operate in 
regular order and relay. 321 reoperates. 
When relay 321 has reoperated, five-impulses. 
have been retransmitted by the sending relay 
310. Stop relay 309, is now, operated over. 
the fifth impulse stop conductor. Relays 
322-324 have been released and only relays 
321 and 325 remain operated, as may be con 
firmed upon reference, to Fig. 8. The circuit 
over which relay. 309 is operated at this time 
includes the fifth impulse stop conductor 5, 

20 
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Outer right-hand armature, operated, of relay 
321, outer right-hand armature operated of 
relay 325, and conductor 356. By the opera 
tion of stop relay 309, the second code digit 
5 is terminated in the manner hereinbefore 
explained, and another impulse of current is 
delivered over conductor 238 to the output 
control device, operating the second relay 202 
to shift the ground potential from the Sec 
ond wiper 402 of the office register OR to 
the third wiper 403. The third wipei. 403 
is standing on the bank contact 413 which is 
connected with the eighth impulse stop con. 
ductor 8. Accordingly, the third code digit 
8 is retransmitted when the sender again 
starts and it is terminated upon the opei'a- 
tion of stop relay 309 upon the termination 
of the eighth transmitted impulse. At this 
time the relays 321, 324, and 325 are operated 
as may be confirmed upon looking at the chart 
in Fig. 8. The circuit of stop relay 309 at 
this time includes the eighth impulse stop 
conductor 8, middle right-hand arunature of 
relay 324, outer right-hand armature of re 
lay 321, and the outer right-hand armature 
of relay 325. - 
The output control device receives another 

impulse of current over conductor 338 during 
the time that the stop relay circuit is closed, 
and the third relay 203 is operated to shift 
the ground potential from the third to the 
fourth wiper of the office register OR when 
the stop relay circuit is opened by the fall 
ing back of pick-up relay 350. The bank con 
tacts 414, 415, and 416, it will be noted, are 
cross-connected on the I.D.F. to skip con 
ductor 209. The result is that when bank 
contact 414 is grounded through wiper 404, 
upon the operation of relay 203, a circuit is 
closed ovel conductor 209 and the resistance 
229 for the first-step winding of the fourth 
output control relay 204, through the inner 
left-hand armatures of relays 205, 204, and 
203. A branch circuit exists Over conductor 
238 for maintaining stop relay 309 operated. 
Due to the fact that resistance 229 is in 
cluded in its circuit, the right-hand winding 
of relay 204 is not short circuited when the 
locking contact, the inner right-hand contact, 
closes, and the relay operates through its sec 
ond step right away, transferring the skip 
circuit relay 205 and transferring ground 
from wiper 404 to wiper 405. For the same 
reason, relay 205 operates through the fifth 
wiper 405 of the office register 6R and the 
skip conductor 209, and it transfers the skip 
conductor to the sixth relay 206 and transfers 
ground to the sixth wiper 406 of the office reg 
ister OR. A circuit is now closed for relay 
206, and this relay operates in the same man 
ner as relays 204 and 205 operated. When 
relay 206 operates, it transfers ground from 
the sixth wiper 406 of the office register O R. 
to the thousands digit stop conductor 23 
through the second left-hand armatures, nor 
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inal of relays 201-204, relays 201-204 hav 
ing been restored (see Fig. 9). Relay 206 at 
its imiddle left-hand almature disconnects 
the grounded conductor 219 from the start 
conductor 237 and connects it, instead through 
the corresponding armatures, normal, of re 
lays 201-203 to branch conductor 241. This 
is done so that the further operation of the 
sending apparatus is dependent upon whether 
or not the first line designating digit has been 
registered and stored on the thousands digit 
storage device. According to the previous 
assumption, this has been done, and branch 
conductor 251, now grounded, is connected to 
start conductor 23 at armature 507 of relay 
501. The result is that conductor 23 is still 

70 

80 

provided with a ground potential to enable 
the Sending apparatus to start again when 
stop relay 309 falls back. At this point it 
is well to remember that, during the skip 
ping operation above described, stop relay 

85 

309 is maintained operated over conductor 
238, thereby preventing any possibility of the 
restarting of the sender before the output 
control device has arrived in a position to 
control the thousands digit. 
When the Sender is again started, the digit 

0, registered on the thousands-units register, 
Fig. 5, is retransmitted. When the last im 
pulse is terminated, stop relay 309, Fig. 3, 
is coininected to the tenth impulse stop con 
dictor, and is operated through the ground 
ed thousands digit stop conductor 231, con 
ductor 231 being connected to the tenth im 
pulse stop conductor 0 through the right 

90 

95 

00 
hand armature, normal, of relay A', right 
hand armature operated of relay B, middle 
right-hand armature, normal, of relay C, 
and the second right-hand armature, oper 
ated, of relay D'. The digit is terminated 
in the usual manner upon the energization. 
of the stop relay, and another impulse of cur 
rent is transmitted to the output control de 
vice, over conductor 238, reoperating relay 
201 to shift ground potential from stop con 110 
ductor 231 to stop conductor 232 and to shift 
starting ground potential from conductor 
251 to conductor 252, from whence it passes 
to start conductor 237 through armature 510. 
The digit 5, stored on the hundreds storage 

device H, is the next digit retransmitted. 
The grounded conductor 232 is connected 
with the fifth impulse stop conductor 5 
through the right-hand armature, normal, of 
relay A, the right-hand armature, normal, 
of relay B, the right-hand armature oper 
ated of relay C°, and the corresponding ar 
mature, normal, of relay D'. 
When the second digit 5 is terminated the 

resulting impulse of current transmitted over 
conductor 238 causes the reoperation of relay 
202 to shift ground potential from conductors 
232 and 252 to conductors 233 and 253. From 
conductor 253 ground potential extends to 
start conductor 237 via armature 513. 
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It will be noted that one point in the con 
nection between the grounded locking con 

WY 

9 
units register. The digit is terminated upon 
the energization of stop relay 309 over the 

ductor 240 and conductor 210 was broken at fourth impulse stop conductor 4, which is 
the middle right-hand armature of relay 206 
upon the energization of the said relay. Now 
when relay 202 operates at the end of the re 
transmission of the second line designating 
digit, it breaks the remaining connection be 
tween these two conductors, permitting re 
lay 501, Fig. 5, to fall back. When this oc 
curs, a reoperating circuit for relay 504 is 
closed at armature 509 including armature 
514, operated, and the grounded conductor 
220. Relay 504 operates over this circuit 
and connects the conductors 241-244 to the 
storage relays A-B. Since the units digit 
4 has been registered, and is being held on 
the relays 211-215, conductors 242 and 243 
are grounded by the three operated relays 
242-244 (see Fig. 6). When the grounded 
conductors 242 and 243 are connected up, the 
relays B and C operate to store the digit. 
These relays close points in their locking cir 
cuit including relay 501, but this locking cir 
cuit is open at this time owing to the fact 
that conductor 210 has just been ungrounded 
as above described. However, the initial cir 
cuit of the storage relays remains closed for 
the time being. 
The digit 3, stored on the tens storage de 

vice T is now retransmitted and is termi 
nated responsive to the operation of stop re 
lay 309 over conductor 233, right-hand ar 
mature, normal, of relay A* right-hand arma 
ture, operated, of relay B, middle right-hand 
armature, normal, of relay C, and the cor 
responding armature, normal, of relay D. 
When the output control relay 203 oper 

ates at the end of the retransmission of the 
tens digit 3, it opens, at its middle right-hand 
armature, the circuit previously closed over 
conductor 216 and through armatures 512 
and 343 operated for the series stepping re 
lay 307. At the same time, relay 203 opens 
the locking circuit of relay 202, whereupon 
relay 202 falls back and replaces ground on 
conductor 210 So as to complete the locking 
circuit of relays B and C through relay 501. 
A moment later relay 307 falls back and opens 
the initial circuit of relays B and C at ar 
mature 348, and at armature 313 removes 
ground from conductor 245, whereupon the 
locked up relays of the register fall back. 
When the initial circuit of relays B and C. 
is opened, relay 501 reoperates and opens the 
circuit of relay 504 at armature 509, permit 
ting relay 504 to fall back, and at armature 
507 it closes a point in the starting circuit in 
cluding branch conductor 244 so as to permit 
the sender to operate to send out the fourth 
and last line designating digit 4. 
At the end of the usual interval following 

the retransmission of the tens digit. 3, the 
sender starts operating again and retrans 

now grounded through the grounded con 
ductor 234, the right-hand armature, nor 
mal of relay A', right-hand armature, oper 
ated, of relay B, and the middle 
armature, operated, of relay C. 

Switching through 
right-hand 

When the usual impulse of current is trans 
mitted over conductor 238 to the output con 
trol switch at the end of the retransmission 
of the fourth and last line designating digit, 
relay 204 is reoperated through its first step 
and operates through its second step when 
the impulse is terminated. At this time 
ground potentialis shifted at the middle left 
hand armature of relay 204 from conductor 
230 to the switching conductor 235, thereby 
closing a circuit through the normally closed 
contacts controlled by armature 340, and 
armature 846, normal, for switching relay 
303. Relay 303 operates and closes a lock 
ing circuit for itself at armature 340, at the 
same time opening i - 
armature 339, relay 303 disconnects the com 
bined impulse and switching conductor 131 
from the repeating relay 305 and connects 
it to ground, thereby short circuiting re 
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its initial circuit. At 

95 

lease relay 105 of the trunk circuit TC and 
closing a circuit through armature 107 for 
relay 106. Relay 106 operates and locks it 
Self to the release trunk conductor 108 at 
armature 117, and at armatures 111 and 112 100 

switches the connection through, at the same 
time cutting off line relay 104 and the control 
loop extending to the director. This leaves 
the established connection under the direct 
control of the calling subscriber. Line re 
lay 107 falls back when it is disconnected and 
release relay 105, being short circuited, falls 
back a moment later. 

Release of director 
At armature 108, release relay 105 breaks 

a connection between ground and release 
trunk conductor 102, but the release trunk 
conductor 102 has previously been grounded 
at another point in the usual manner to hold 
up the connection. At armatures 109 and 
110 relay 105 releases the director selector 
DS, whereupon relay 121 falls back and dis 
connects the wipers. When the wipers of the 
director Selector are disconnected, the original 
ground connection to release trunk conductor 
132 extending to the director is broken. When 
this occurs, guard relay 301 energizes in the 
following circuit: from ground by way of the 
off-normal contacts 418 of the office register 
OR, conductor 227, upper winding of relay 
301, armature 331 normal, and release relay 
802 to battery. The resistance of the upper 
winding of the guard relay is sufficiently low 
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ing director selector to pass over the con 
tact set in case it lands thereon immediately 
upon the removal of the Original ground po 
tential from the release trunk conductor. 
Upon operating in this circuit, guard Irelay 
301 closes a locking circuit for itself and a 
release circuit for the office, register at arma 
ture 332. Upon the complete operation of 
relay 301, conductor 132 is disconnected from 
relay 302 and is connected directly to ground 
at armature 331, and a flashing circuit is pre 
pared for lamp 338 at armature 333. When 
relay 302 is disconnected, it falls back and 
shunts the locking contacts of the guard relay 
at armature 335; it completes the flashing cir 
cuit for lamp 338 at armature 336; and at 
armature 337 it removes ground potential 
from the locking conductor 240. When this 
occurs, all the locked up relays of the director 
with the exception of relay 301 fall back. 
It will be noted that the locking circuit of 

the lower winding of guard relay 201 in 
cludes conductor 228, oft-normal contacts 407 
of the office register OR, release magnet 409, 
and a common supervisory relay. As a result, 
release magnet 409 operates in this circuit 
and restores the office register OR to normal, 
whereupon the circuit of release magnet 409 
is opened at off-normal contacts 41, and off 
normal contacts 418 disconnect the lower 
terminal of the upper winding of relay 301 
from ground. When its locking circuit is 
opened at contacts 417, relay 301 falls back 
and reconnects the release trunk conductor 
132 to release relay 302 and opens the flash 
ring circuit of lamp 338. The director is now 
in readiness to handle another call. 

Considering now the case where the office 

remains operated and the flashing circuit for 
lamp 338 remains closed. In addition, the 
Supervisory relay common to the release imag 
nets of a number of directors remains oper 
ated and the associated slow alarm device (not 
shown) operates to sound an alarm. The at 
tendant can readily locate the director in 
trouble by looking at the lamps, such as 338, 

: and noting that the lamp 338 is flashing. 
Regarding the effect of the retransmitted 

digits, it may be pointed out that the selector 
S, Fig. 1, responds to the first code digit 0 and 
Selects an idle trunk in the usual manner, and 
that other automatic switches respond to the 
remaining retransmitted digits to complete 
the extension of the connection to the desired 
office and to the desired line. - 
When the calling subscriber replaces his 

receiver at the termination of the ensuing 
2 conversation, ground potential is removed 
from the release trunk conductor of the es 
tablished connection, whereupon the switches 
are released and relay 106 of the trunk circuit 
TCfalls back. 

Assuming now that 
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of the office register OR is so connected on the 
i.D.F. that all contacts in the set are cross 
connected to the skip conductor 209, no office 
code digits are retransmitted and relays 201 - 
206 are operated one after another in quick 
succession to advance the output control de 
vice through its code digit positions. The 
advance of the output control device com 
mences responsive to the grounding of con 
ductor 219 at the end of the operation of the 
office register, as conductor 219 is normally 
connected with the first wiper 401 of the office 
register OR. It will be remembered also that 

70 

75 

the conductor 219 is normally connected with 
start conductor 238, with the result that the g 
sender starts to operate responsive to the 
grounding of conductor 219. This does not 
result in any harm at this time on account of 
the fact that stop relay. 309 is operated over 
conductor 238 to prevent the said sender from 
operating as long as the skipping operation 
is taking place. When the stop relay 309 
falls back at the end of the skipping opera 
tion to permit the sender to start, the starting 
of the sender is held up, in a manner herein 
before explained, until relay 210 operates at 
the end of the storing of the thousands digit 
and effects a connection between the grounded 
branch conductor 241 and start conductor 247. 
What is claimed is: w 
1. In a register sender for registering and 

retransmitting a plurality of digits, a device 
comprising a plurality of counting relays for 

80 

registering the digits, an output control de 
vice comprising a plurality of counting re 
lays, and a sending device comprising a plu 
rality of counting relays, said sending device 
being arranged to be controlled by said out 

register OR is mechanically defective so that 
-it does not restore to noimal, guard relay 301 

put control device so that it retransmits the 
registered digits one after the other in the 
proper order. . . . . 

2. In a telephone system, a register sender 
for registering and retransmitting a plurality 
counting relays for retransmitting the regis 
tered digits, and an output control device 
comprising a plurality of counting relays for 
controlling the sender so that it retransmits 
the registered digits one after the other in 
the proper order. 

3. In a telephone system, a trunkline, a re 
lease relay in said trunkline, a number regis 
itering device for registering a plurality of 
digits, an impulse conductor extending from 
said trunk line to said registering device, means for transmitting impulses representing 
the digits to be registered over said impulse 
conductor by shunting said release relay, reg 
isters of different characteristics in said regis 
tering device each being arranged to receive a 
different digit of the number to be registered, 
and means for maintaining the circuit of the 
release relay in the trunk circuit constant re 

. . . . . gardless of the differing characteristics of 
a contact set in the bank said register, said means including a repeat 

00 

of digits, a sender comprising a plurality of 
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ing relay arranged to respond to the impulses 
delivered over said impulse conductor and to 
repeat said impulses to the registers. 

4. In a register sender for registering and 
retransmitting a plurality of digits, a regis 
tering device, a storage device, and a sending 
device, means for transferring a digit regis 
tered on the registering device to said storage 
device, means for holding a subsequent digit 
in said registering device, means for operat 
ing said sender to retransmit the digit stored 
on said storage device, and means for subse 
quently reoperating said storage device to 
store the digit held on said registering device 
and for again operating the sender under the 
control of the storage device to retransmit 
the second digit stored thereon. 

5. In a register sender for registering and 
retransmitting a plurality of digits, a regis 
tering device, three storage devices, a send 
ing device, means for operating and releasing 
the register four times to register four digits 
in a telephone number, means for transferring 
the first three digits to said storage devices, 
respectively, and for retaining the fourth 
digit on said registering device, means for 
operating said sender to retransmit the three 
digits stored under the control of the three 
registers, respectively, means for releasing 
the first storing device responsive to the op 
eration of the sender, the storing means being 
again effective to store in the first storage de 
vice the digit held on the register, and said 
sender operating means being effective to 
operate said sender again under the control 
of the first storage device to retransmit the 
fourth digit stored thereon. 

6. In combination, a plurality of counting 
relays, means for operating said relays to 
count impulses, for releasing and reoperating 
certain ones of said relays to count further 
impulses, and for maintaining one of Said re 
lays operated while said certain ones are 
being reoperated. - - 

7. In combination, an impulse conductor, 
and a plurality of counting relays arranged 
to operate successively over said conductor, 
and circuit paths controlled by contacts on 
said relays for causing the relays to arrange 
themselves in any one of twice as many possi 
ble combinations as there are relays. 

8. In combination, five counting relays, 
means for operating said relays successively 
to register any number of impulses from one 
to five, for releasing and suitably reoperat 
ing four of the five relays to register from one 
to five additional impulses, and for maintain 
ing the fifth relay operated while the other 
four are being reoperated. - 

9. The combination including a switching 
device, means for operating and for releas 
ing the sane, and a signal arranged to operate 
in one manner while the device is operated 
and to operate in another manner while the 
device is being released. 

10. In a telephone system, a switching de 
vice having a normal position and a plural 
ity of off-normal positions, means for extend 
ing a connection to said switching device, 
means for operating said device to one of the 
off-normal positions after a connection has 
been extended to it, means for restoring said 
device to its normal position and for break 
ing said connection, a signalling device, and 
means for operating said device in one man 
ner while the connection is established and 
for operating said device in another manner 
in the interval of time elapsing between the 
breaking down of the connection and the re 
turn of said device to its normal position. 

11. In a telephone system, a trunk line, a 
registering device, means for effecting a con 
nection between said trunk line and said 
registering device, a relay in said trunk line 
for severing said connection, means for trans 
mitting digits from said trunk line to said 
registering device, a circuit for said relay, 
means for closing said circuit at said regis 
tering device, and means for preventing the 
closure of said circuit at any time while a 
digit is being received. 

12. A register sender for use in multi-office 
telephone systems including: a mechanical 
step-by-step office register, relay-type regis 
tering devices for registering line designat 
ing digits, a relay-type input-control device, 
a relay-type sender counting device, and a 
relay-type output-control device. 

13. A register sender for use in multi-office telephone systems comprising: a relay-type 
input control device, a relay-type output con 
trol device, a relay-type sending device, a 
mechanical step-by-step office register, a re 
lay-type digit register for registering line designating digits consecutively, and digit. 
storing devices for storing the line designat 
ing digits after they are registered and until 
they are retransmitted. - . . . 
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14. In a register controller for receiving 
office designating digits, for retransmitting 
in accordance therewith the digits necessary 
to trunk the call to the desired office, for re 
ceiving line designating digits and for re 
transmitting them untranslated to trunk the 
call to the desired line, a mechanical step-by 
step office register in said register sender. and 
means consisting solely of relays for per 
forming the remaining stated functions. 

15. In an output-control device of the re 
lay type for controlling the transmission of 
Successive digits from a register sender, two 
groups of digit-control conductors extend 
ing from said output control device, means 
for operating the relays of the device suc 
cessively, each relay of a plurality of said 
relays being arranged to connect up a pair 
of said conductors, one in each group, certain 
of said relays being arranged to reoperate in 
a second counting operation after all the re 
lays have been operated once, circuit connec 
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tions for maintaining the last relay operated 
continuously after it has operated in response 
to the first wave of relay operations, and 
contacts on the last-named relay for suit 

5 ably shifting the associated circuit connec 
tions so that only conductors of the first grou 
are effective upon being connected before suc 
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relay is operated and only conductors of the 
second group are effective upon being con 
nected up after it has operated. 

16. In a register sender for use in a tele 
phone system, a single-digit set of counting 
relays arranged to respond successively to a 
plurality of digits in a desired telephone 
number, a plurality of digit-storage devices 
arranged to store the several digits respec 
tively registered on the counting relay set, 
and means including a further set of count 
ing relays for associating the storage devices 
successively with the counting-relay set. 

17. In a register sender for use in a tele 
phone system, a sending device for retrans 
mitting a plurality of digits, an output-con 
trol device comprising a plurality of count 
ing relays for controlling the sender So that 
it retransmits the digits one after the other 
in the proper order, and means effective in 
case certain digits are to remain unsent for 
operating the respective relays corresponding 
to such digits one after the other in rapid 
succession. - 

18. In a sending device for use in a tele 
phone system to transmit a variable plural 
ity of digits successively, a sending device for 
transmitting the several digits of a group, an 
output-control device comprising a plurality 
of successively operable relays for control 
ling the sender so that it retransmits the 
digits one after the other in the proper order, 
and means effective in case less than the maxi 
mum number of digits is to be transmitted 
for operating the relays of the output con 
trol device in quick succession until such de 
vice has passed through the desired number 
of positions. - 

19. In combination, an impulse conductor, 
and a plurality of counting relays arranged 
to operate successively over said conductor, 
and circuit paths controlled by contacts on 
said relays for causing the relays to arrange 
themselves in any one of more than twice as 
many possible combinations as there are re 
lays. - 

20. in a telephone system, a release relay 
for controlling the release of an established 
connection, an impulse repeating relay for 
repeating impulses to cause the establishment 
of a desired connection, and means for short 
circuiting said release relay in order to send 
impulses to said repeating relay. 

21. In a telephone system, a release relay 
for controlling the release of an established 
connection, an impulse repeating relay for re 
peating impulses to cause the establishment 
of a desired connection, and a line relay con 
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trolled over a calling line for short circuit. 
ing said release relay in order to send in 
pulses to said repeating relay. - 

22. In a telephone system, a release relay 
for controlling the release of an established 
connection, an impulse repeating relay for 70 

repeating impulses to cause the establishment 
of a desired connection, means for short cir 
cuiting Said release relay in order to sendim 
pulses to said repeating relay, and an auto 
matic switch included in the connection be 
tween the two relays. " 

23. In a telephone system, a release relay 
for controlling the release of an established 
connection, a plurality of impulse repeating 
relays for repeating impulses to cause the 
establishment of desired connections, means 
for associating said release relay with any one 
of said repeating relays, and means for short 
circuiting said release relay in order to send 
impulses to the associated repeating relay. 

24, in a telephone system, a release relay 
for controlling the release of an established 
connection, a plurality of magnets arranged 
to be operated to cause the establishment of 
desired connections, means for connecting 
any magnet to said release relay, and means 
for short circuiting the release relay in order 
to Send inaptises to any connected magnet. 

25, in a telephone system wherein a regis 
tei' is set by Series of impulses transmitted 
over a telephone line, a repeating relay in said 
line for repeating the impulses to the register 
over an impulse conductor, extending from 
the line to the register, a repeating relay in the 
register connected to said conductor and ar 
ranged to respond to the impulses received 
thereover, a tone generating device, a connec 
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tion to said conductor from said device inde 
pendent of said repeating relay in the regis 
ter, and means responsive to the operation of 
the last named repeating relay for opening 
the connection between said tone generator 
and said conductor. 

In witness whereof, I hereunto subscribe 
my name this 16th day of October, A.D., 1926. 

RUDOLPHF. STEHLIK. 
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