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UNITED STATES PATENT OFFICE. 
ALFRED. H. DYSON, OF CHICAGO, ILLINOIs, ASSIGNOR TO KELLOGG SWITCHBOARD AND 

SUPPLY coMPANY, OF CHICAGO, ILLINOIs, A CORPORATION OF ILLINoIS. 
OPERATOR'S CALLING DEVICE, 

1,173,564. 

To all whom, it may concern: 
Be it known that I, ALFRED. H. DYSON, a 

citizen of the United States of America, re 
siding in Chicago, county of Cook, and 
State of Illinois, have invented certain new and useful Improvements in Operators' 
Calling Devices, of which the following is a 
specification. 

O 
My invention has to do with calling de 

vices for directively controlling automatic 
Switches and more particularly to operators' 
impulse transmitters adapted for use in con 
nection with semi-automatic telephone sys 
tems in which automatic switches are con 
trolled by operators for connecting calling 
and called telephone lines, and is particu 
larly applicable to two-wire or metallic line. systems in which the automatic switches are 

20 

25 

directively controlled without the use of a 
ground connection at the calling device, al 
though by slight variations of the impulse 
springs, it may be used for grounded systems, 
My invention relates to the key controlled 

type of calling devices in which the usual 
finger hold dial or lever is not used but in 
which, a single button or key is actuated for 
each series of impulses, the number of keys 
or buttons, actuated depending upon the 

30 
number of series of impulses in the Set, the 
object being to provide such a device which 
is more simple of construction and of opera 

"tion. Many features will be apparent to those 
skilled in the art and which will be more 

35 

40 

45 

50 

55 

readily followed. . 

particularly pointed out in the appended 
claims. . . . ." 

In the accompanying ... drawings which 
form part of my application, . Figure 1,. 
which includes Parts 1 and 2, illustrates dia 
grammatically a semi-automatic telephone 
system. Fig. 1 illustrates the oft-normal 
spring arrangement of line Switch C. Fig. 
2 illustrates one embodiment of my inven tion. Fig.2 shows arrangement of impulse 
keys before an operator. Fig. 3 is a modifi 
cation of the structure illustrated in Fig. 2, 
and Fig. 4 is another modification of Fig.2. Referring now more particularly to Fig. 
1, by placing Part 2 thereof to the right of 
Part i, the operation of the system may be 

s The system as illustrated in Fig. 1 is 
adapted for use as a thousand-line system 
and I show a calling sub-station A. and 
called sub-station B, whose line conductors 

which is shown ini 
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10 and 11 terminate at the central exchange 
in a line Switch C which is adapted upon 
initiation of a call from its sub-station to 
automatically select an idle first selector D, 
thus lighting a signal lamp L before an op 
erator, who by means of a calling device, 
Such as shown in Figs, 2,3 and 4, operates a 
first selector D. and connector E to connect 

, the calling and called lines. 
The sub-station circuit arrangement may 

be of any desired form but I illustrate sub 
station. A which is a well known simple cir 
Cuit arrangement. . . . . Said sub-station A is 

connected with line switch C by means of 
line conductors 10 and 11 which terminate 
at the contacts of the cut-off relay, CO, and 
at the multiple terminals 12, 13 and 14 of 
Connector Switches having access to the lines 
of sub-station A. . . . . - 

Each line switch C, besides a cut-off relay 
CO, also includes a line relay. LR, a motor 
magnet MM, release relay R and off normal 
springs ON. The wipers 15, 16 and 17 are 
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adapted to coöperate with bank contacts 18, 
19 and 20 respectively and assuming a basis 
of 10 per cent. trunking which is customary 

80 

in exchanges of this character, there would 
be ten such sets of bank contacts 18, 19 and 
20 for each line switch C. The line switch 
C is of ordinary rotary switch construction, 85 
the wipers 15, 16 and 17, which are mounted 
upon a single shaft being adapted to be ro 
tated by means of motor magnet MM and 
suitable ratchet and pawl mechanisms, so 
that the said wipers 15, 16 and 17 step along 
from one contact set to the next upon each energization and deemergization of magnet, 
MM. In the release of the switch the wipers 
are again advanced by motor magnet MM 
until the engaging set of wiper's 15, 16 and 

i 17 have advanced to a point beyond the last 
contact in the bank. The said bank contacts. 
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18, 19 and 20 are so disposed that when a set 
of wiper arms 15, 16 and 17 have stepped. 
one point beyond the last contact in the 
row, the next set of wiper arms are engag 
ing the normal contacts 18, 19 and 20. 
The of normal switch ON, a detail of 

g-1", is adapted to be 
In the .105 

first off normal step of wipers 15, 16 and 17, 
moved to its alternate position upon the 

100 

and upon restoration of said wipers to nor 
inal, the next projection 21 restores of nor 
mal switch ON to normal. For each one 
hundred line switches C; there are ten first 
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selectors D, so that each such first selector 
D. would be multiply connected to one hun 
dred line switches C, although I have shown 
but two such multiple connections. 
Each first selector D has an associated key 

switch switch K and calling signal lamp L. 
located at an operator's switchboard so that 
upon selection of an idle selector D upon 
initiation of a call, its signal lamp L will be lighted and the operator throws the said 
assceliated key K, thus connecting common 
conductors 22, 23 to the selected first selec 
tol. - 

The listening keys LK are of the ordinary 
type, there being one such key LK for each 
key K, so that the operator may connect her 
telephone OT with any of the selector 
switches D, under her control. While I have 
illustrated but a single listening key LK it is 8. 
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to be understood that there is one such key 
for each calling device key K and that the 
operator's telephone OT is multiply con 
nected to the said keys LlS in a well known 

0. 
The selector and connector switches of 

Fig. 1 are adapted for operation with the 
switch of patent to W. Kaisling 975,530 or 
any switch of the Stune general type. Each 
first selector D also includes a primary re 
lay PR which is adapted to transmit the 
primary directive impulses, a secondary 
relay SIR, which starts the initial sec 
onday operation of the wipers in selecting 
an idle trunk, a busy relay BR, which con 
trols the selection of an idle trunk, a pri 
mary magnet PM which controls the pri 
mary movement of wipers 24, 25 and 26 
and a secondary magnet SM which controls 
the Secondary novement of the said wipers 
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24, 25 and 26, a main release relay MRR, 
which controls the release of several of the 
switches, a release relay RR, a release mag 
net RAI, which releases the wipers 24, 25, 26, 
a primary off normal switch PON. which is 
moved to its alternate position upon the 
first primary ste of the wipers and a sec 
ondary off orial switch SON, which is 
it lapted to thove to its alternate position 

on the first secondary step of wiper's 24, 
25 and 25. Each selector switcl ID includes 
one hundred sets of bank contacts 27, 28, 29 
arranged in ten groups of ten contact sets 
each. : Wipe's 24, 25. 26 which coöperate 
with said bank contacts 27, 2S, and 29 re 
spectively, are adapted to be moved in a 
primally direction to select a group of con 
tacts depending upon the number of im 
pulses transmitted from relay PR and are 
adapted then to be moved in a secondary di 
rection to select a set of contacts 27, 28 and 
29 of the selected group. Upon the release 
of the switch D, wipers 24, 25 and 26 are 
first restored from their secondary move 
nelt thereby restoring switch SON and are 
thereafter restored from their primary 

1,178,564. 

movement, thereby restoring switch PON. 
Assuming a basis of ten per cent. trunking, 
as previously stated, there would be one hun 
dred such first selectors D, divided into ten 
groups, there being ten selectors for each 
group of one hundred lines, and accordingly 
there would be one lhundred connector 
switches E divided into ten groups of ten 
switches for each one hundred lines. 
The connector switches E are of the same 

general type as first selector's D and the mag 
nets and mechanism of connectors E, which 
have functions corresponding to similar 
magnets and mechanism of first selector D, 
have the same reference characters but with 
the suffix “ . . . Each connector switch 
als) includes a test relay TR for testing 
the idle or busy condition of a called line, 
an interrupter or flip flop relay FIF, for in 
termittently connecting ringing current to 
the terminals of the called line, the ringing 
control relay RC which is adapted upon re 
sponse of a called subscriber to disconnect 
the ringing current, a discharge relay DR 
which momentarily short circuits the called 
line after each application of ringing cur 
rent, a circuit closing relay CC, and several 
other relays whose functions will be more 
particularly pointed out in the description 
of the operation of the system. Each con 
nector switch includes one hundred sets of 
bank contacts 30, 31 and 32 divided into ten 
groups of ten contact sets each and the 
Wiper's 38, 34 and 35 are adapted to co 
operate with the said bank contacts. 

Line switch C is similar to that of line 
switch C, the corresponding parts having 
corresponding reference characters with the 
'suffix ' ' ' added in switch C’. 

Fig. 2.--Calling device F of Fig. 2 which 
is adapted to be connected with selector D 
by means of conductors 22 and 23, is pref 
erably arranged common to a group of such 
switches I), preferably ten in number, al 
though this grouping may be arranged to 
suit existing conditions, or a device may be 
arranged inclividual to each selector. As 
suming there would be one calling device 
for each ten switches I), there would be ten 
keys K. K. etc. and their corresponding 
signal lailips L., L', etc., arranged before an 
operator. For each calling levice IF there 
Would be referably arranged three rows 
of impulse buttons as illustrated in Fig. 2, 
each row representing the digits from 1 to 
10 and each button being adapted to control 
the transmitting of impulses corresponding 
to its number, as for instance number five 
in any row when actuated would cause the 
calling device to transmit five impulses. 
The left row would include ten sets of 
SpringSc, b, c, d, etc., the middle row 
would include ten sets of springs e. f. 
g, h, etc., and the right row would in 
clude ten sets of springs il, m, , o, etc. 
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Each contact spring a, b, etc. is arranged to 
be locked in its actuated position, thus 
maintaining the connection with its coöp 
erating contact closed until released from 
its locked position. The key contact springs 
p and 8 are common to the left or hundreds 
row of springs a, b, etc., and are adapted to 
be moved and locked in their alternate posi 

tact. The next step of magnet M. advances 
impulse wheel 89 so that springs IS again 
close their contacts. Then upon further op 
eration it will be seen that one step of mag 
net M opens contact springs IS and the 
next step again closes them, although on 
the initial operation of the device the said 
springs IS do not have their contacts opened 

70 

ition upon actuation of any of the associated until the second step of magnet M. The 
to springs it, b, etc. Key contact springs q and contacts aa, blb, etc., are so disposed that it 
s: St. are similarly common to the middle or 

tens row of contacts e,f, etc., while key con 
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tact springs r and u are common to the right 
- or units row of springs k, n., etc. 
assuming the operator actuates key springs 
a, springS p and 8 would also be actuated 
and the three sets of springs a, pands would 
be locked in their alternate position. The 
said springs a, p, and 8 are adapted to be 
restored by the magnet MR, the said mag 
net being so arranged that the said springs 
are restored by the deenergization thereof. 

the number of impulses transmitted by The tens row of springs and the units row 
are controlled in a similar manner by mag 
nets MR and MR respectively. Key re 
lease magnet KM is adapted, upon opera 
tion to release the keys K, K, etc. which 
are common to calling device F, the said magnet K being preferably adapted to 
release the keys upon its de&nergization. 
While there, would be ten such keys K, 
K", etc., for, calling device F, the said keys 
would be disposed before the operator with 
the impulse keys di, b, etc., and while the 
said keys K are initially thrown by the op 
erator, they are restored by the operation 
of 'magnet KM which is preferably ar 

$0. 

ranged common to the ten keys K, etc. Al 
though the lamps L. and L are shown in 
Fig.1;Eart 1, it is to be understood that 

ild be arranged before the opera 
such a manner that upon the light ing of any of the said lamps, the operator 

45 would know which corresponding key K to actuate thus connecting her calling de 
vice F:with the proper first selector D. 
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The rotating mechanism of calling de 
vice Fincludes wipers 35 and 36, which are 
mounted on shaft 37, the ratchet wheel 38 
and impulsé Wheel 39 being also rigidly 
secured to the same shaft 37, the said wipers 
being suitably insulated from the said shaft. 
Motor magnet M with its armature and ac 
tuating pawl, is adapted upon each oper 
sation of said magnet M to advance ratchet 

... wheel 38 one tooth, while the teeth of in 
pulse wheel 39 are so divided that there are 

60 

two teeth of ratchet wheel .38 for each tooth 
of impulse wheel 39. Impulse springs IS 
rest in engagement with impulse wheel 39 

of keys are shown, this arrangement being :which is preferably arranged so that it re 
quires two operations of magnet M to step 
the outer point of the first tooth of im 
pulse wheel 39 into engagement with lim 
pulse springs IS so as to open their con 

: "...i. . . . . . . . 

Thus 

requires two steps of magnet MM to ad 
vance wipers 36 from engagement with one 

75 

contact into engagement with the next, and 
wiper 36 is so adjusted that it requires wo. 
steps of magnet M to advance it into en 80 
gagement with the first contactii. The com 
mon ring 40 is engaged by wiper 36 and 
is connected to impulse controlling relay. 
IC by means of conductor 41, thus wiper 
36 is adapted to connect relay IC to any 85 

, one of the contacts aa, bb, etc. The contacts 
act, bb, etc., and relay IC jointly control 
Springs IS, by means of contacts 42, which are normally in 'shtunt of contact springs IS. 
In the operation of the calling device F if 
it is desired to transmit a single impulse, 
the potential of contact aa is varied, pref. 

90 

erably by grounding the same, and there 
opening and 3 closing impulse springs IS, 
these springs...have no effect upon the me 
tallic circuit of conductors 22 and 23 until relay IC is energized upon wiper 36 reach 
ing a grounded contact, thereby removing 
the shunt from impulse springs IS. 
Wiper 35 is adapted to be moved upon 

the second step of magnet M, into engage 
ment with rings 43 and 44, and moves out 
of engagement with the ring 44 at the same 
time wiper 36 steps off of contact aa, Con 
tact 45 is adapted to be connected to the 

fore when age is operated, thereby 95 

105 

grounded ring 43 by means of wiper 35 for 
the purpose of actuating magnets MR for 

, the release of the actuated buttons a, e, k, etc. In the key arrangement a, e, , etc., of 
calling device F but four keys of each row 

110 

are illustrated, the upper keys marked with 
the figure 1, being adapted to transmit a 
single impulse from calling device F, the 
second key from the top marked with the 
figure 2, being adapted to transmit two im 
pulses, the third key 3, the fourth key 4, 
etc. up to ten impulses. There are ten con 

2O tacts, aa, bb, etc., illustrated, but only the 

: 115 

first four are connected to keys aa, bb, co, 
etc., and it will be understood that in using 
ten keys, they would connect to the other 
contacts in regular order. , 

In the device as illustrated three rows 
adapted for a thousand line system, the calls 
ranging from 000 to 999, the row at the left 
being the hundreds digits, the middle row 
being the tens digits and the righthand row 130 
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the units digits. Thus, if the operator de 
sires to call the line No. 234, she would first 
press key b, then key g and then key o, 
thereby also actuating all of the spring sets 

r, s, t, u. The actuation of the said ?e closes alternate contacts p, q, r, thereby 
causing magnet M to step the shaft 37 three 
complete revolutions, or one revolution for 
each series of impulses to be transmitted. 
Although as soon as magnet M starts the ad 
vance or rotation of shaft 37, impulse 
springs IS are immediately operated by the 
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projections on impulse wheel 39, the open 
ing of the springs IS has no effect upon the 
metallic circuit including conductors 22 and 
23, due to the shunt through contacts 42, 
until relay IC is energized, due to wiper 36 
engaging contact bb grounded by the opera 
tion of the impulse key b. 
Upon the first revolution of shaft 37, im 

pulses are transmitted in number according 
to the key actuated, and in this instance 
key'll having been the one actuated in the 
hundreds row, two impulses are transmitted 
and shaft 37 continuing in its movement, 
magnet MR releases the actuated contact 
springs in the hundreds row, thus connect ing a ground through normal contact p, to 
the actuated key g, thereby grounding con 
tact (0. 
Upon the next or second revolution of 

shaft 37, a number of impulses are trans 
mitted by springs IS, depending upon the 
key in the tens row actuated; in this in 
stance the key g being the one actuated. As 
the shaft 3 completes its second revolution 
magnet MR is operated to restore the ac 
tuated contact springs in the tens row, there 
by removing ground from contact co, due to 
the restoration of key 9, and connecting 
ground through normal contact q and con 
tact of key 0 to contact dal. - 
Upon the next or third revolution of shaft 

37, the operation of impulse springs IS has 
no effect upon the metallic circuit including 
conductors 22 and 23 until relay IC is ener 
gized responsive to wiper 86 engaging the 
grounded contact del, and as shaft 37 advances 
toward normal magnets MR and KM are op 
erated, thereby restoring the actuated contact 
springs in the units row by means of magnet 
MR" and restoring the actuated key K by 
means of magnet KM. All of the contact 
springs p, q, and ' having been restored, the 
motor magnet M remains inert, thus allow 
ing shaft 37 to remain at normal until 
another set of impulses is to be transmitted. 

Fig. 3.- The calling device G of Fig. 3 is 
controlled by means of its keys ('', 2', etc., 
similar to the device of Fig. 2. The parts 
having similar functions in the two devices 
F and G have similar reference characters 
but using a different suffix in the ease of 
'alling device G. In calling device G the 
release lalagnets MR, etc., are controlled 

1,178,584 ". 

through wiper 36 instead of through wiper 
35 as was the case in calling device F. 

Fig. 4.-The calling device H which is a 
modification of the calling device F, has the 
keys (t", b°, etc., arranged similar to Fig. 2" 
and are operated in a sifnilar manner to the 
keys of calling device F. In the calling de 
vice F the wipers 35 and 36 make one com 
plete revolution for each digit or series of impulses, thus making three complete revo 
lutions for three series, or a complete set of 
impulses, while in the calling device H the 
wipers 35' and 36 move from one normal 
position NP to the succeeding position NP 
for each series of impulses, and for one con 
plete set of three series of impulses said 
wipers 35° and 36° move from one normal 
lution passing over the three divisions. The 
release magnets MR, etc., and key magnet 
KM, are controlled over contacts 45,45° 
and 45° from grounded wiper 35°. The im 
pulse wheel 39 is also carried by shaft. 379, 
thus moving along with wipers 35° and 36° 
and operating impulse springs IS". In call 
ing device H, two operations of magnet M 
are also necessary to step the wipers from 
one contact to the next similar to F and G, 
the projections on impulse wheel 39 also re 
quiring two actuations of magnet M to oper 
ate springs IS a single time. Parts of call 
ing device H having functions similar to 

a parts of calling device F have similar refer 
ence characters but with a different suffix. 

Operation of system including Fig. 2.- 
Having described in general the location 
and arrangement of apparatus of the sys 
ten embodying my invention I will now de 
Scribe the operation thereof. Assuming a 
calling subscriber at sub-station. A desires 
to connect with sub-station B, whose num 
ber we will assume is 123, the subscriber at 
sub-station A removes his receiver from its 
switch hook, thereby establishing a circuit 
for line relay LR traced from ground at nor 
mal contact 50, line conductor 11, upper 
switch hook contact, through transmitter 
of sub-station A, returning over line con 
ductor 10, normal contact 51, normal con 

io 
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tact 52, winding of relay LR to battery, 
energizing said relay LR and closing a cir. 
cuit for motor magnet MM from ground 
through alternate contact 53, the winding 
of magnet MM to alternating current gen 
erator. Motor magnet MM is thereupon 
energized stepping wipers 15, 16 and 17 
into engagement with the first set of con 
tacts 18, 19 and 20 respectively, which we 
will assume leads to a busy first selector D. 
Therefore there would be a ground or busy 
condition upon private contact 18, thus es tablishing a locking circuit for relay LR 
lol'nai, a circuit for relay R is established 
from ground at normal contact 50, line 
conductor's 11 and 10, normal contact 51, 

115 

through contact 54. Upon the first step of . 
se: , ; 

180 
. . . 

  



alternate contact 55 of switch ON which is 
now in its alternate position, and the wind 

ling of said relay R to battery, energizing 
relay R. Relay L.R. remaining energized p 

... 5 
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over the locking circuit justmentioned, 
magnet MM advances wipers 15, 16 and 17 

0 

15, 16 and 17. Also upon denergization of 
relayLR a circuit for cutoff relay CO is gi f and in have been actuated the contact 

another step into engagement with the next 
set of contacts 18, 19 and 20 which we will 
assume are the contacts leading to first 
Selector switch D which is in an idle condi 
tion as illustrated. Said switch being idle there would be no ground upon its private 
contact 18 and relay LR would definergize, 
opening the circuit for magnet MM and 
preventing any further advance of wipers 

established from ground through alternate 
20 

circuit interrupted upon the énergization of 
25 

contact 56, alternate contact 57, the winding sp sition, the said keys f of relay CO to battery at normal contact 58. 
... energizing relay CO and thereby connecting gro 8. 

the line of sub-station. A to first selector. D. tact springs p and g are restored to normal in their regular order, as will be more fully Although the relay, R has its energizing 
relay CO, said relay R being a slow acting 
relay, does not retract its armature im 
mediately but maintains its armature until 
a locking circuit is established from first 
selector D as will be described. 

30 

normal contact 60 and the right hand wind 

45 

The relay CO having connected the call 
ing line with the first selector D, a circuit 
for primary relay PR is established from 
ground through the left-hand winding of 
relay PR, normal contact 59, contact 19, 
wiper 16, alternate contact 50, line conduc 
tor 11, sub-station A, line conductor 10, 
alternate contact 51; wiper 17, contact 20, 
ing of relay PR to battery, energizing relay. 
PR and closing a circuit, through main re 
lease relay MRR from ground through al 
ternate contact 61, and the winding of relay 
MRR to battery. Relay MRR thereupon 
energizes, 
thereby establishing, a locking circuit for 
F. v R of line switch C. . . . . . . 

Also, upon energization of relay, PR. 

closing alternate contact 62, 

substation control of relay PR and sub 
stituting a circuit for said relay PR includ 
ing conductors 22, 23 and impulse springs 
IS of calling device F. . . . . . . . 
We have assumed that the number of the 

called substation is 123 and therefore to op 
erate the Switches to connect the two sub 
scribers for conversation a set of three series 
of impulses are to be transmitted, the first 
series being one impulse, the second two im 
pulses and the third three impulses, and 
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therefore the operator now actuates keys. 
a, f and n, locking the said keys in their 
actuated position and thereby also moving 
springs p, q, r, 8, ti, u, to their alternate 
position. The actuation of key a connects 
"ound to contact aa, and although the keys 

springs p and g being in their alternate po 
and n, do not connect 

80 

85 
ground to contacts co and bbl until the con- . . 

described. A circuit for motor magnet M 
is closed responsive to the actuation of said 
keys, traced from ground, through each of 
the alternate contacts p, q, and r, through 
the winding of said magnet M to alternat 
ing current generator. Magnet M is there 

; upon operated rotating shaft 37, and upon 
the secon 

tactii and the upper spring IS rests on the 

90 

95 
(d step of magnet M, wiper 35 is 

moved into engagement with rings 43,44 
but without any effect upon the apparatus, 
wiper 36 is moved into engagement with con 100 
outer point of the first frojection of impulse 
wheel39, but the contact 43 of relay IC being 
closed, the opening of the contact IS has no 
effect upon relayPR. Motor magnet M. 
continues in its operation until wiper 36 
circuit for relay. IC. from ground through 
actuated key contact, a, contact aa, wiper 
ring 40, conductor 41 and the winding of relay IC to battery, energizing said relay 
IC, opening contact 42 and as the springs 
IS are open at this time due to upper sp 

0.5 

engages contact ad, closing an energizing 

0. 

circuit for 'signal lamp L is established IS resting on the tip of projection the 
from ground through normal contact 637-circuit for relay PR is interrupted allow : 50 alternate contact 64, the said lamp L to ing the said relay to deénergize, but upon 115 

5 5 

battery, lighting the said lamp and thereby 
notifying the operator that a calling sub 
scriber has connected with the first selegtor : " - a . x W Tv , w . . . . . . . . . . . . Thus it will be seen that the circuit of relay 

PR has been interrupted a single time there Dassociated with key K. . . . The operator in response to the said sig 
nal throws listening key LK. connecting the 
operator's telephone OT with the calling 

GO 

substation. • 
the wants of the calling subscriber and find 
ing that the calling subscriber desires con 
nection with the sub-station B, which we 
will assume is No. 123, the operator restores 
kev LK-thereby disconnecting the telephy 
OT and then throws key K, thereby closing 
alternate contacts 59 and 60, removing the 

y 

The operator now ascertains v 35 engages contact .45, closing a circuit. 

the next step of motor magnet M, contact springs IS are closed again thereby closing 
an energizing circuit through relay PR. 

by transmitting a single impulse as will be 
fore fully described. Motor magnet M con 

20 

tinues the advance of shaft 37, until wiper 
through release magnet MR traced from grounded ring 43, wiper 35, contact 45, alter 

125 

nate contacts, winding of release magnet 
MR to battery, energizing the said magnet 
MR which remains energized until wiper 85. 
steps off of contact 45 to its normal position, 130 
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thereby allowing magnet MR to de&nergize, 
restoring key at and contact springs p and 8. 
From the foregoing description it will be 

seen that the operator having pressed key a 
in the hundreds row, the magnet M has ro 
tated the shaft 37 one complete revolution 
and although the springs IS were opened 
and closed ten times, the circuit of relay PR 
was interrupted only a single time, due to 

O 

5 

20 

25 

30 

the fact that relay IC-maintained a shunt 
about springs IS until wiper 36 reached con 
tact act. - 

Referring now to first selector D, relay 
PR having been de?ngrgized and again en 
ergized a single time, upon its said deinergi 
zation a circuit for magnet PM and second 
ary relay SR was established from ground 
through normal contact 61, alternate con 
tact 65, normal contact 66, to point 67, there 
dividing and including the windings of 
magnet PM and secondary relay SR ener 
gizing both magnet PM and relay SR. Re 
sponsive to energization of relay SR a cir 
cuit for relay BR is established from ground 
through alternate contact 6S, winding of 
relay BR to battery, which is thereupon en 
ergized, establishing a locking circuit for 
itself through alternate contact 69, normal 
contact 70 to ground at alternate contact 71. 
Responsive to the single impulse of current. 
through magnet PM, wipers 24, 25 and 26 
are advanced one step to select the first 
group of contacts 27, 28 and 29, and after 

35 
the cessation of said impulse, relay SR, 
which is a slow relay, deénergizes, closing 
a circuit through secondary magnet SM 

40 

45 

55 

80 

from ground to normal contact 68, alternate 
contact 72, winding of magnet SM to alter 
nating current generator. Magnet SMthere 
upon advances wipers 24, 25 and 26 into 
engagement with the first set of contacts 
27, 28 and 29, and assuming these contacts 
lead to a busy connector switch E, the first 
private contact. 27 will be grounded and a 
locking circuit for relay BR will be estab 
lished from the said ground, to wiper 24, 
alternate contact 69, thereby maintaining re 
lay BR energized from this new locking cir 
cuit, as switch SON having moved to its 
alternate position upon the first secondary 
step of the wipers, the initial locking cir 
cuit for relay IBIR was opened at normal 
contact 70. The relay IBR having been 
maintained energized, magnet SM advances 
wipers 24, 25 and 26 into engagement with 
the next set of contacts, and assuming these 
contacts also lead to a busy connector switch 
E, relay BR is maintained energized and 
magnet SM continues to advance the wipers 
until they connect with a set of contacts 
leading to an idle connector switch E which 
has an ungrounded private contact 27, thus 
interrupting the circuit for relay BR allow 
ing the said relay to definergize and inter 
rupt the circuit for magnet SM, thereby pre 

564 

venting any further advance of wipers 24, 
25 and 26. - - 

Upon de?nergization of relay BR a cir 
cuit for relay 78 is established from ground 
through alternate contact 71 of relay MRR, 70 
alternate contact 70, normal contact 74 and the winding of relay 73 to battery, energiz 
ing the said relay, closing, contacts 66 and 
75 and also closing contact 76 and connect 
ing ground to wiper 24, thus maintaining 
the private contacts 27 leading to connector 

75 

switch E grounded, and preventing any 
s first selector from connecting there. 

With, 
Although upon delinergization of relay 

PR the circuit through relay MRR is inter 
rupted for a short period, said relay being 
a slow relay does not retract its armature. 
The lamp L which was lighted at the time 

switch D was selected, had its circuit inter 
rupted qipon the first primary step of wip 
ers 24, 25 and 26, due to the opening of 
contact 63 of switch PON, and the said sig 
nal is effaced. 

Referring now to connector switch E, 
upon the connection of ground to private 
contact 27, relay 77 of switch E is energized, 
the circuit being traced from the said 
ground through normal contact 78 and the 
winding of relay 77 to battery, but this has 
no effect at this time. w 
From the foregoing description it will. b 

seen that the wipers of the calling device 
have made one revolution, thereby trans 
mitting a single impulse, responsive to which 
the first selector D selected an idle con 
nector switch E in the first group of ten 
trunks. As the impulse springs IS close 
after leaving projection P, the wiper 36 is 
one-half of a step to the right of contact (ta 
and therefore the next series of impulses 
are not transmitted until after, wiper 36 is . 
stepped around to its normal position. 
Thus while the wiper 36 is stepping from 
one tooth beyond contact act over the dead 
contacts to its normal position, the slow or 
secondary relay SR of first selector D has 
time to delinergize and allow selector D to 
select an idle trunk, before the next series of 
impulses is transmitted. This distance from 
contact (ta to the normal position of wiper 
36 may be varied according to the time re 
uired for the switches to perform their 
function after the last directive impulse has 
been transmitted and before the calling de 
vice is in position to transmit another series 
of impulses. In other words this space is 
simply to allow the selector switch time to 
select an ille trunk before the next set of 
impulses are to be transmitted. 

Returning now to calling device F, the 
shaft 37 having made one complete revolu 
tion as described. :nagnet M continues to ro 
tate the shaft 37 due to the ground connec 
tion from alternate contact ?y, it being re 
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membered that the operator has actuated 
key fin the tens row, and therefore magnet 
M. continues to rotate shaft 37, until wiper. 
36 engages contact bb, which is grounded 
through key f. At this time the upper. 
spring IS is resting upon the tip of projec 

0. 

5 

tion PP thereby interrupting the contact 
with the fellow spring. As the wiper 36. 
engages contact bb a circuit for relay IC is 
established from ground, through normal 
contact p, alternate contact f, c. 
wiper 36, ring 40, conductor 41 and the 
winding of relay. IC to battery, energizing 
the said relay which establishes a locking 
circuit for itself through contact 79, ring 
44 and wiper 35 to grounded ring 43. Thus, 
the contact 42 of relay. IC being opened the 
shunt about springs IS is removed and mag 
net M continuing to advance or rotate shaft 

20 37, the springs IS are again closed and are once more operated by projection P, thereby 
interrupting the circuit of relay PR two 
times through impulse springs. IS. As the 
projection. P leaves impulse springs IS, 
allowing them to close after the last inter 
ruption, wiper 35 moves off of ring 44, thus 

25 

30 

interrupting the locking circuit for relay 
IC which de&nergizes, restoring the said 
shunt circuit about the said impulse springs 

30 ES. It will be seen that in this second ro 
tation of the shaft 37, that the last inter 
ruption of springs IS is effected as wiper 36 
leaves the contact aa, and no more impulses 
may be transmitted until the wiper 36 

85 

40 

45. 

reaches normal and starts its next revolu 
tion. . . . . . . . 

Referring now to the relay PR, its cir 
cuit having been interrupted two times at 
impulse springs IS as described, two im MR2 de?nergizing, restoreskey in and springs pulses of current are transmitted to relay 
SR and magnet PM of connector E, from 
contact 65, alternate contact 66, wiper 25, 
contact. 28, normal contact 80, to point 81, there dividing and passing through magnet 

contact bb, 

connectings 
magnet S.M. 

Returning now to the calling device F, 
which has made two revolutions, upon the 
next revolution of shaft 37 three impulses 
are to be transmitted as it will be remem 

gSaid battery to the secondary 

70 

bered that key in has been actuated in the 

tween contacts IS, wiper 36 is in engage ment with contact co, thereby establishing 
an energizing circuit for relay IC, traced 

units row, therefore when the point of pro 
tjection PPP interrupts the connection be 

from ground through normal contact g, key 
contact n, contact co, wiper 36, conductor 4. 
and the winding of relay IC to battery, ener 
gizing the said relay, removing the shunt 
about springs IS and also by means of con 

80 

tact 79 establishing a locking circuit through . 
ring 44, wiper 35 to grounded ring 43 as 
previously described. Magnet M continues 
to rotate shaft. 37 thereby causing two more interruptions of impulse springs IS by pro 

85 

jections PP and P, and after the lastim 
pulse as wiper 35 leaves ring 43, relay. IC is 
deenergized. From this it will be seen that 
upon the last revolution of shaft 37, three . . interruptions of the circuit through relay 
PR were effected and as the shaft continues . . . . 
to rotate toward normal and upon engage 
ment of wiper 35 with contact 45, a circuit 
for release magnet MR is established from 

95 

grounded ring 43, wiper 35, contact 45, nor 
mal contacts, normal contact it, alternate 
contact it, then dividing and including the 
windings of magnets MR and KM to bat 
tery. As wiper 35 steps out of engagement 
with contact 45 and into its normal posi 
tion, the circuit, through the said magnets 
MR" and KM is interrupted and magnet 

10: . 

w - . . . r and u to norqual. The restoration of con 
ground through normal contact 61, alternate tact spring riterrupts the circuit through motor magnet M thereby preventing any 

pon restoration . . . . further aetuation thereof. of magnet KM key springs K are restored lic 
PM to battery and through slow secondary thereby disconnecting calling device F from . . . 
relay SR to battery, energizing the said re- first selefon D and again including relay PR 

50 

55 

60. 

laySR' which maintains its armature in an in circfit with the line of the calling sub-\ 
attracted position until the last impulse of station, and cailing device F is now avail- . . . 
the series has been transmitted. Responsive 
to the two said impulses of current primary 
magnet PM advances wipers 33, 34 and 35 
to the second group of contacts, the said 
group including the contacts 30, 31 and 32 
which are the terminals of the called sub station B. After the last impulse relaySR. 
deénergizes, closing a circuit for switching 
relay SW from ground through alternate 
contact PON' which is now closed, normal 
contact.82, winding of relay. SW, normal 
contact 83, to battery at alternate contact 
84, energizing relay SW which establishes a 
locking circuit for itself through alternate 

65 
contact 85 and by means of contact 86 dis 
connecting battery from magnet PM’ and 

connections. s , Referring 
able for further use in establishing other 5. 

again to : the connector E of 
Fig. 1 the effect of the last, three impulses 
from primary relay PR will now be de 

\scribed. Responsive to the said three im, 
pulses of current from ground at normal 
contact-61 of relay PR, magnet SM and 

r20 

secondary relaySR are energized, the said 
relay SR', maintaining its armature in an 
attracted position during the sending of the 
said impulses and magnet SM stepping 
wipers 33, 34 and 35 in a secondary direc-. 

*tion into engagement with contacts 30, 31 
and 32 which are the terminals of the called 
substation B. . . . . 
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After the last impulse relay SR’ deiner 
gizes, and asst uning the line of the called 
substation B is idle there will be no ground 
upon private contact 30 and an energizing 
circuit for relay TR and cutoff relay CO’ is 
established, traced from ground at normal 
contact 87, alternate contact 88, normal con 

15 

20 

25 

30 

relay SW, 

tact S9, the upper winding of test relay TR, 
wiper 33, contact 30 and the winding of re 
lay CO to battery at normal contact 58', 
energizing relays TR and CO. The ener 
gization of relay CO' removes the sub 
station control of line switch C and upon 
energization of test relay TR, a locking cir 
cuit for itself is established through contacts 
90 and 30' to battery at alternate contact 
84, from ground at normal contact 87, alter 
nate contact 88, conductor 91 to contact 90. 
This same ground connection is extended to 
contact 92 which is now closed, thereby plac 
ing a shunt around the upper winding of 
relay TR, and connecting a direct ground 
to wiper 33 and the mutltiple contacts 30, 
thus preventing any other conjector switch 
from establishing connection with the termi 
nails of the line of substation B. 

Also, responsive to energization of relay 
TR contacts 90 and 90 are closed, thereby 
establishing an energizing circuit for relay 
89 which attracts, its armature, thereby in 
terrupting the circuit through switching 

due to the opening of normal 
contact 83, and upon the closing of alter 
nate contact 93 of relay TR a circuit for 
relay FF is 

tact 93, the winding of relay FF through 
interrupter I to ground. thereby causing 
relay FF to attract and retract its armature 

49 

45 

50 

in a well known manner. Upon each ener 
gization of relay FF ringing current from 
generator GE is connected to the terminals 
of the called line to ring the bell of the 
called substation B, the circuit being traced 
from the upper terminal of generator GE, 
alternate contact 95, wiper 34, contact 31 
conductor 10'. call bell and condenser of 
substation B, returning over conductor 11, 
contact 32, wiper 35, alternate contact. 96, 
to the other pole of generator GE. Also, 
upon energization of relay FF a circuit for 
the slow-acting discharge relay DR is closed 

30 

65 

from ground through alternate contact 97, 
the winding of relay DR to battery, ener 
gizing the said relay and closing alternate 
contacts 98 and 99. Now upon deemergiza 
tion of relay FF, it will be seen that due 
to the closing of said alternate contacts 98 
and 99, the line of substation B will be 
sisort circuited, thus causing a discharge of 
the said line and its bridged condenser of 
any accumulated static charge from the ap 
plication of ringing current. This dis 
it arre is for the purpose of reventing a 
pre nature operation of relay R.C. It will 

alternate contact 94 to battery. 
established from battery 

through normal contact. 94, alternate. con 
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be noted that relay DR is a slow acting re 
lay and therefore maintains its armature 
momentarily attracted after the interrup 
tion of its circuit at contact 97, but upon 
deénergization of relay DR relay RC has 
its windings connected in bridge of the 
called line. From this it will be seen that 
generator GE and relay RC are alternately 
connected in bridge of the called line upon 
each operation of relay FF. Relay FF con 
tinues to operate until the called subscriber 
in response to actuation of his call bell, re 
moves his receiver. from its switch hook 
when, upon deenergization of relays FF 
and DR, a circuit, through relay RC is es 
tablished from ground through alternate 
contact 100, the upper winding of relay RC, 
normal contact 98, normal contact 95, wiper 
34, contact 31, conductor 10, substation B, 
returning over conductor 11, contact 32, 
wiper 35, normal contact 96, normal con 
tact 99, the lower winding of relay RC, al 
ternate contact 83 to battery at alternate 
contact 84, thus energizing relay RC and 
establishing a circuit through circuit clos 
ing relay CC from ground through alter 
nate contact 101 and the winding of relay 
CC to battery. Responsive to operation of 
relay CC a circuit for relay 102 is estab 
lished from ground at contact PON', wind 
ing of relay 102, to battery at alternate con 
tact 103, energizing relay 102 which estab 
lishes a locking circuit for itself through 

y. Upon the 
opening of normal contact 94 the circuit for 
relay FF is interrupted, thus rendering said 
relay inert. Upon the opening of normal 
contact 87 of relay 102, the initial ground 
connection to relay TR is removed but re 
lay RC having been energized before relay 
102 de?nergized, a substitute ground was 
connected to armature 90, traced from 
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ground through alternate contact 120 of 
relay R.C. 
Upon the closing of alternate contacts 80 

and 104 of relay CC, the circuit from sub 
station A to substation B was completed, 
being traced over the heavily marked con 
ductors, talking current for the calling sub 
station being furnished from battery 
through the windings of relay PR while 
talking current for the called substation B 
is supplied front battery through the wind 
ings of relay RC over the previously de 
scribed path. 

Release of automatic stitches-After the 
subscribers have finished conversation they 
may, by replacing their receivers upon their 
switch hooks, restore the switches which 
were used in establishing the connection, the 
calling subscriber controlling the release of 
line switch C. and first selector D, and the 
called subscriber 13 uontrolling the release 
of connector switch E. When the calling 
subscriber at substation. A replaces his re 

O 
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25 

30 
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retracts its armature, interrupting the cir 
40 

50 to thereby operating magnet MM which, 

60 

65 

R of line switch C. . . ...' ... ; 
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ceiver upon its switch hook the circuit for 

PR is interrupted allowing the said 
relay to deenergize, thereby interrupting the 
circuit for main release relay. MRR at al 
ternate contact 61 and establishing an ener 
gizing circuit for release relay RR from 
ground at normal contact 61, normal contact 
65, alternate contact 21, through the wind 
ing of relay RR to battery, energizing said 
relay RR. Returning now to relay MRR, 
upon its deemergization the circuit for re 
lay 73 was interrupted due to the opening 
of contact 71, allowing said relay 73 to de 
energize, opening alternate contacts 66, 75. 
and 76, thus clearing wipers.24, 25 and 26. 
from any connection to switchD, so that in: 
the release of wipers they will not effect : 
any busy connections to contacts 27, 28 and 
’29. Although upon deinergization of relay 
MRR the locking circuit for relay R of line. 
switch C is interrupted at contact 62, relay 
R being a slow acting relay maintains its 

relays having been energized over a circuit 
including the ground at said contact 120, 
and upon the opening of contact 101, relay 
CC has its circuit interrupted and is re 
stored. Upon restoration of aid relay CC 
a circuit for rease relay.R.R. is established 
nate contact. 105, winding of relay RR to 

O 

from battery at normal contact 103, alter- . . . 
ground at alternate contact PON. Relay w 
RR is thereupon energized, opening nor 75 
mal contact. 7S, thereby interrupting the . . . . . . 
circuit of relay 77 which deénergies and 
upon the closing of contact 106 of relay RR’ 
a circuit for release magnet, RM is estab 
lished, energizing the said magnet which 80 
withdraws the retaining pawls for wipers : 
33,34 and 35, causing the restoration of 
switch E. Upon restoration of the wipers, 
33, 34 and 35, switch PON is restored, in 
terrupting the circuit for relays RR and 
102, allowing the said relays torestore, and 
upon restoration of relay RR release mag 

armature in an attracted position until relay net RM has its energizing circuit inter- . 
rupted at contact 106 and it is restored. . . . . RR energizes, thus establishing a new lock 

ing circuit for relay R from ground through 
alternate contact 122. Also, upon energiza 
tion of relay RR a circuit for release mag 
net RM is established from ground through 
alternate contact 123, energizing magnet RM 
which withdraws the retaining pawls hold 
ing wipèrs 24, 25 and 2 in their adjusted. 
position, and upon withdrawal of the said 
pawls the wipers are restored to normal by 

Switch E and the line of sub-station B hav 90 ... 

ing been restored to normal are available, for 
further 
ions. 

leading thereto, and upon restoration of Sec 
ondary relay SR after the transmission of 

spring tension. The restoration of said the last impulse, there will be no energizing 
wipers first causes the restoration of switch circuit for the upper winding of test relay. 
SON and then the restoration of switch PON TR due to the direct ground upon private . 
to normal. The restoration of switch. PON . 

cuit of release magnet RM and release relay 
Release relay R thereupon deenergizes in 

terrupting the circuit for cutoff relay CO . 
which retracts its armature, and also upon su deinergization of relay R a circuit for motor, switch SON", normal contact. 107, normal 
magnet MM is established from ground 
through alternate contact 56, normal contact 
57, normal contact 53 and the winding of 
magnet MM to alternating current genera 

steps wipers 15, 16, and 1 forward until 
they assume a normal position, thereby also 
restoring off normal switch ON and inter 
rupting the circuit through magnet MM pre 
veting any further advance of the wipers. 
Line switch C and first selector D having 
beer restored as described are now available 
for use in establishing other connections. 
The release of connector switch. Eisac 

complished as follows: Upon restoration of 
the receiver of sub-station B to its' switch. 
hook, the circuit of relay. RC is interrupted 
allowing the said relay to definergize, and 
due to the opening of contact 120, relays 
TR, 89 and CO are restored, all of the said. 

m :: * * 

k 

contact 30 and the ground connection to the 
interrupts the circuit for relay RR which other terminals of the upper winding of . 

said relay TR9ver the before traced path 
from normal contact 87. Thus relays. TR 
and 89 fail to energize in this case and there 
fore relay FF is not actuated. 

Colled line busy-Assuming now that the . . . . . 
called line is busy, there will be a ground 95 
or busy connection upon private contact 30, 

use in establishing other connec 

100 

105. 

Abusy signalis transmitted to the calling 
subscribe traced from busy. back BB. 110 
contact. 108, back along the lower heavily 
marked conductor, condenser 109, continui. 
ing along the lower heavily marked conduct. 
tor and then over line limb 10, to receiver of the calling substation, returning over line 115. 
limb, 11, along the upper heavily marked 
conductor through the left-hand winding of 
relay PR to ground. The calling subscriber 
in response to this signal replaces his re 
ceiver upon its switch hook, interrupting the 
circuit for relay PR and thereby causing 

120 

the restoration of the switches used in estab- & 
lishing the connection. The release of first 
selector D and line switch C is accomplished 

of relay 73 of switch. D. the ground connec 
tion to contacts 27 is removed by the opening . . . . . 
of contacts 76, thus allowing relay 77 of 
connector switch, E. to de&nergize as the F. is . . . . . . . 

30. lay 102 having failed to energize, alternate 

85. 

as before described and upondeénergization 12 
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contact St in this case was 

&C. 

t closed. There 
fore, upon de?nergization of relay 77 a cir 
cuit for release relay RR is established from 
ground at contact PON through the wind 
ing of relay RR, normal contact 105, nor 
lial contact 84 to battery. Relay RR is 
thereupon energized and a circuit for release 
magnet RM is established from ground to 
alternate contact 106, and connector switch 
E is restored. 

Returning now to calling device F. From 
the foregoing description it will be seen, that 
as all of the impulses have been transmitted 
and the wipers returned to hormal upon 
their last revolution, that the said calling de 
vice F is automatically disconnected and is 
available for use in establishing other con 
nections. . . . . . " 
While I have illustrated but three rows 

of keys a, e, k, it is apparent that any num 
ber of such rows may be connected, depend 
ing upon the number of digits or series of 
impulses in the called number. Even though 
the calling device F be constructed with five 
or six rows of keys , e, etc., the device is 
also adapted to transmit a less number of 
series of impulses than the number of rows 
included. For instance, in the device F as 
illustrated, a single series of impulses may 
be transmitted by simply actuating one of 
the keys k, n., etc., in the units row, thereby 
causing a single revolution only of shaft 37, 
or if it is desired to send two series of im 
pulses, by actuating a key in the tens row 
and in the units row, shaft 37 is caused to 
make two revolutions. It is also apparent 
that any number of keys a, b, c, etc., may 
be included in a single row to transmit any 
number of impulses by simply increasing 
the number of contacts aa, bb, etc., and con 
structingratchet wheel38 and impulse wheel 
39 accordingly. 

Operation of Fig. 3.- The operation of 
calling device G, which is a modification of 
calling device F, and which may be sub 
stituted for the device F, in the operation 
of the system of Fig. 1, is as follows: In 
response to the signal L the operator would 
actuate listening key LK as before and as 
suming the calling subscriber desires con 
nection with substation 123, as before the 
operator releases key IK and then throws 
key K, thereby connecting calling device G. 
with first selector D. The operator then ac 
tuates keys a , f', and in to transmit the 
proper number of impulses as before de 
scribed. Upon the actuation of the said 
keys, contacts p, q, r, s', it', and u' are 
moved to their alternate position as before, 
and a circuit for motor magnet M is estab 
lished from ground through the 'alternate 
contacts p’, g, and r'. ... 
Motor magnet M thereupon rotates sh; 

3 and no change is effected until wiper 36 
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engages contact aa when a circuit for relay 
IC is established from ground through 
alternate contact a', contact aa', wiper 36, ring 40' and the winding of relay IC to 

65 

battery, energizing the said relay and due to 
the opening of contact 42", removes the shunt 
about impulse springs IS. At this time the 
upper contact Spring IS is resting upon the 
tip of projection, P, and is out of connec 
tion with its fellow spring, thereby inter 
rupting the circuit to relay PR as before de 
scribed, and upon the next step of magnet 
M the contact springs IS are again closed 
having interrupted the circuit of relay PR 
a single time. Shaft 37' is advanced until 
wiper 36' engages grounded contact 111, 
when a circuit for release magnet MR is es: 
tablished from the said ground through 
wiper 36', contact 111’, alternate contactss', 
through the winding of magnet MR to bat 
tery, energizing said magnet, Magnet M' 
then steps wiper 36 out of engagement with 
contacts 111, 111, interrupting the circuit 
for release magnet MR which de&nergizes, 
restoring the actuated keys and springs of 
the hundreds row. . . " 
The operation of the system of Fig.1 in 

response to the impulses transmitted from 
the calling device G, is the same as pre 
viously described, so no further reference 
will be made to the operation of the switches 
of said Fig. 1. 

Although the contact p' was restored in 
response to definergization of magnet MR, 
motor magnet M still has an energizing 
circuit to contacts 9', ' and continues to ad 
vance or rotate shaft 37 until wiper 36 
engages contact bl’ which is grounded 
through key f', thus establishing an energiz 
ing circuit for relay IC, which locks itself 
to ground at ring 43', through contact 79, 
ring 44 and wiper 35, the said relay IC re 
moving the shunt about impulse springs IS' 
due to the opening of contact 42'. Upon 
this energization of relay IC impulse 
springs IS are opened, as the upper spring 
is at this time resting upon the tip of projec 
tion PP and motor magnet M continuing 
to rotate shaft 37, the said springs IS are 
closed and once more opened and closed, due 
to the action of projection P', thus inter 
rupting 
and 23 two times. After the last interrup 
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5 
the circuit through conductors! 22% 

tion of the circuit through springs IS" and - 
after they have finally closed their connec 
tion, the circuit for relay IC is interrupted, 
as at this time wiper 35’ has moved out of 
engagement with ring 44'. 
Magnet M continues to rotate shaft. 37 

until wiper 36' engages contacts 112 and 
112, thus establishing a circuit for release 
magnet MR traced from ground at normal 
contact s', contact 112, contact 112', alter 
nate contact t and the winding of magnet 

120 
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"MR" to battery, energizing said magnet which respective associa tehsprings upon de 
again definergizes as wiper 36 is stepped enel the restoration of the said 
off of contacts 2, and upon the de ngs may be effected by the enei 
energization of Said magnet MR the the said magnets. . . . . 

5 springs which were actuated in the hu The calling device H of Fig. 4. . . . 
dreds row are restored. The rotation of is a modification of the device F and may 70 
shaft 37' is continued until wiper 36' en be substituted for said device E in operating 
gages contact ca. Shen a circuit for relay the system of Fig. h 
IC is established due to the ground upon e", and * with the s:... - ... -- 

10 said contact co’, through the contact c-, splings 2, 0, etc., a anged: simila 
tuated key in and normal contact. 7, ener- the of calling F and G. 
gizing relay IC, which establishes alo MR etc. als 
circuit for itself 
the previously de 

15 relay IC is energi 
manne 
wipers 

spring IS is restin 
jection PPP thus inte 
of conductors 22% and 23 

... tinues the advance of 
20 and 36, and upon 

- engagement with 
circuit for relay. 
again placing a sh 
IS, said springsh 

25 cuit through conduc 
times, during this 
the device, due to the actions 
P, PP, PPP. Upon thene 
the last interruptio) 

30 36' engages contacts 113, 
tablishing a circuit for 
traced from groun 

... the said contacts 1 
tact u and the \ : 35 battery, energizin 
again delinergizes 
out of engageme 
113, thus restorin 
springs in the units 

40 the operation of mag 

the said magnet KM which establi 
45 locking circuit for itself, traced throug 

ternate contact li5 ring 116, wiper 35 
grounded ring : Althought 
circuit for . 'A - 

contact '' 
50 of said contact 

magnet M is e 
through alternate 
KM, and the said. 
rotate shaft 37 unti 

55 into its normal: pos 
the connection across rings 4. 
lowing magnet, lxM to delinergi, 

viper 85 is stepped...g 
thus interrupti 

lding conduc 
rupt the circuit of magnet M. operating re 
any further actitation the 

60 operation of magnet KM the 
Kis restored, thus disconnecting calling 
vice G from the first selector D. 
in calling device G magne 
and KM are desc 
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37 and as before nothing further occurs 
until wiper 35° engages contact 45' when a 
circuit for release magnet MR is established 
from the grounded wiper 35, contact 45’, 

5 alternate contacts and the winding of mag 
net MR to battery, energizing the said mag 
net which maintains its armature attracted 
until wiper 35’ moves out of engagement 
with contact 45’ and assumes a normal po 

10 sition indicated by dotted line NP. Upon 
the interruption of the circuit of magnet 
MR as just stated the said magnet deciner 
gizes, restoring the actuated switch springs 
of the hundreds group. As the alternate 

15 contacts 9° and * are still closed, magnet M 
continues to rotate shaft 37 until wiper 36 
engages contact lib' which is connected to 
fground through key f' and normal contact 
p°. When the said wiper 36 connects to 

20 the said contact bl’, a circuit for relay IC 
is established from said ground connection, 
through wiper 36°, ring 40° and the winding 
of relay IC to battery, energizing the said 
relay which locks itself through contact 79°, 

25 to ring 44 and wiper 35° to ground. At 
this time the impulse springs IS have their 
connection open due to the end of said 
springs resting on the tip of an impulse 
projection and as relay IC" is energized, the 

30 circuit including conductors 22° and 23° is 
interrupted. Magnet M continues the ad 
vance of shaft 37 until wiper 36 has 
stepped out of engagement with contact aa, 
and wiper 35° out of engagement with ring 

35 44, thus interrupting the circuit through 
relay IC and again closing a shunt around 
impulse springs IS after they have inter 
rupted the metallic circuit two times. The 
advance of the wiper is continued until 

40 wiper 35° engages contact 45 closing a cir 
cuit for release magnet MR from the ground 
connection to contact 45°, through normal 
contacts", alternate contact t and the wind ing of magnet MR to battery, energizing. 

45 the said magnet which maintains its arma 
ture attracted until wiper 35 is stepped out . 
of engagement with contact 45° and into the 
position indicated by the dotted lines NP, 
when the circuit for said magnet MR is in 

50 terrupted, definergizing it and restoring the 
actuated contact springs of the tens row. 
Key n° having been actuated in the units 
row, shaft 37' is continued in its rotation 
until wiper 36 engages contact ce', thereby 

55 establishing a circuit for relay IC", traced 
from ground through normal contact q, key 
m”, contact ea', wiper 36°, ring 40°, the wind 
ing of relay IC to battery, energizing the 
said relay and removing the shunt from 

60 about the impulse springs IS*, whose con 
tact is at this time interrupted by an im 
pulse projection. The advance of shaft 37 
is continued until wipers 36° and 35° have 
passed out of engagement with contact aa 
and ring 44 respectively, which occurs after 

the third interruption between the impulse 
contacts IS. As the wipers 36° and 35° 
move out of engagement with their contacts 
as stated, relay IC° decinergizes, thus restor 
ing the shunt around impulse springs IS 
and preventing further interruptions of the 
springs having any effect upon the circuit 
including the conductors 22° and 23° while 
the wipers 35° and 36 are restoring to nor 
mal. The last series of three impulses hav 
ing been transmitted, the wipers are ad 
Yanced until contact 45° is engaged by wiper 35, thereby establishing an energizing cir 
cuit for magnets MR8 and IKM traced from 
the said grounded contact 45°, normal con 
tacts, normal contact t”, alternate-contact 
at and the windings of said magnet MR 
and KM to battery, said magnets maintain 
ing their armatures attracted until wiper 35° 
is moved out of engagement with contact 
45° and into its normal position, when the 
circuit through the said magnets is inter 
pted allowing them to denergize, magnet 

MR restoring the actuated contact springs 
of the units row and magnet KM restoring 
key springs IK. The restoration of contact 
springs interrupts the circuit through mo 

70 

75 

8) 

8 

90 

tor magnet M, thus preventing any further 
advance of the wipers. The calling device 
H being again at normal is available for 
further use in establishing other connections. 

95 

Although I have illustrated in Fig. 4 a 
calling device for transmitting three series 
of impulses it is apparent that as in F and 
G, by adding more rows of contacts, such as 
a, b, etc. and their associated contacts p", 
s' and adding extra divisions to the rotary 
switch that any number of digits or series 
of impulses may be transmitted in a set. 
The device as illustrated is also adapted to 
transmit a single series of impulses or two 
series of impulses. For instance, if it is de 
sired to transmit one series of four im 
pulses, by actuating key o”, the contacts did 
will be grounded and motor magnet M 
rotates shaft 37 as before, until wiper 36° 
engages the grounded contact did, thereby 
causing an energization of relay IC and 
allowing four interruptions of the circuit 
including conductors 22° and 23°. Shaft 37° 
is continued in its rotation until wiper 35 
engages contact 45', thus closing an ener 
gizing circuit through magnets...MR. and 
IXM, thereby causing a restoration of the 
actuated contact springs o”, r u and pre 
venting any further advance of shaft 37, 
the wipers being maintained in the position 
indicated by the dotted line NP'. 
Assuming the wipers are in position NP 

and should the operator desire to send two 
series of impulses, she would actuate a key 
in the tens row and then in the units row, 
thereby causing magnet M to rotate shaft 
37 over two groups of impulse ES contacts and until the wiper 35 has passe 
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number of keys, a etc. a 
operating in 

O 

for controlling automatic switches, an 
5 

20 

25 

keys of different digit values, an elec 
netically driven automatic switch for trans 

30 

35. 
keys, and an automatic switch controlled 
said keys for transmitting variable series o 
impulses, said series corresponding in num 
ber to the number of keys actuated 

40 

45. 

50 

55 

60 

65 

the normal position a 

be transmitted in a set, 

lar system, but is applicable to any system 

number to the number of keys act 

... -- s :- ...A. 

switch to transmit variablese pulses, said series corresponding 

switch controlled by said keys for trans 

5. A calling device compt 

and connected 

the foregoing description it will 
seen that one or more series of inpulses ma 

, according to th 
ctuated. . . . 

While I have illustrated 
nnection with a p 

telephone system, it is to be underst 
my invention is not limited to any particu 

le combination 70 
sets of impulse keys, of 

... . . . . . . . kev 

8. In a calling device the 
with a plurality 
in automatics 
and adapted to 
pulses corresponding i 
keys, and means con effecting an op 

in which directive impulses are transmitte 
while I have illustrated m :. . . . . ...: '. - 
several modifieatios I do not desire to be mati 
limited to the structures as shown as many : 
modifieations and changes may be made 
without departing from the spirit and scope 
of the invention. s: 
What I claim as new a --- is. - - by Letters Patent is: . . . . . . . . ith a plurality of sets of manually oper 
1. A calling device comprising impulse lated impulse keys, of an automatic switc 

keys and an electromagnetically driven au- adapted to operate for transmitting im 
tomatic switch for transmitting variable se- pulses corresponding in digit value to saic 
ries of impulses, said series corresponding in keys, means for effecting an operation o 

-- id switch responsive to act 

10. In a 

2. A calling device comprising impuls 
an electromag- : trolled by said 

mitting impulses corresponding 
to said keys, and means pe ets of impulse keys, an autom 

Witch controlled by said keys and adapt 
to operate for transmittin ries of im 
ge. ling to the * ... ." 

S. 
to the number of keys actuated. .*.*. 3. A calling device comprising-impul 

4. A calling device comprising sets fim 
pulse keys of different digit values, one 
each digit in each set, and an automa 
mitting variable series of impulses 
ries corresponding in turniser to th 
of keys actuated. . . . . . . . . 

including a plurality of sets 
an automatic switch 
keyboard and having .*.*... ::: x: 
mon to said sets of keys, a wip 
switch adapted to coöpe. 
tact set for each key 
tions extending fron 
switch to cause such act ... 6. A calling device.com rising plu 
of sets of impulse keys 
a set of passive contact: 
said contact 
said keys for moving said 
said contact set once fo 

7. A calling device i 
pulse keys, a 
operate for 

  

    

  

  

  



4. 

mitting series of impulses corresponding in 

O 
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20 

25 

including a starting circuit common to and 

30 

35 

40 

50 

60 

6. 

digit value to said keys, each key being 
adapted to control a series of impulses 
means for effecting an operation of Said. 
switch responsive to actuation of a key in . 
each set, and means controlled by said 
switch for restoring each key individually 
after the series of impulses controlled there 
by have been transmitted. 15. A calling device comprising a plural 
ity of manually operated members and im 
pulse mechanism operated responsive to ac 
tuation of any one or more of said members. 

16. A calling device comprising sets of 
impulse keys, an automatic switch having, a 
set of contacts multiply connected to said 
sets of keys, a wiper for said switch adapted 
to coöperate with said contact set, and means 
controlled by said keys for causing a co 
operation of said wiper and contact set for 
each key actuated. ' 

17. A calling device comprising sets of 
impulse keys, an automatic switch having a 
set of contacts multiply connected to said 
sets of keys, a wiper for said switch adapted 
to coöperate with said contact set, and means 
controlled by said keys for causing a co 
operation of said, wiper and contact set for 
each key actuated. - 18. A calling device comprising a key 
board including a plurality of impulse keys, 
and an electromagnetically driven automatic 
switch controlled from said key board for transmitting variable series of impulses, said 
series corresponding in number to the num 
ber of keys actuated. 19. A calling device comprising setting 
members, impulse mechanism connected with 
said setting members, and means operable by 
one or more of said setting members for causing operation of said impulse mecha 
nism. 

20. A calling device comprising a key 
board including a plurality of impulse keys, 
an automatic switch for transmitting viri 
able series of impulses, said series cofre 
sponding in number to the number of keys 
actuated, and means controlled by said in pulse keys for effecting an operation of the 
automatic switch for transmitting such im 
pulses. 21. A calling device comprising sets of 
setting members, normally inoperative im 
pulse mechanism connected with said setting 
tion of any of said setting members for caus-, 
ing the operation of said impulse mechanism. 

22. A calling device comprising impulse 
keys, a normally passive automatic switch 
adapted for transmitting variable series of 
impulses according to the number of keys 
actuated, and means controlled by said keys 
for operating said automatic switch. - 

23. A calling device comprising impulse 
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keys of different digit values, a normally 
passive automatic switch adapted for trans mitting impulses corresponding in value to 
said keys, and means controlled by said im 
pulse keys for operating said switch to trans 
mit variable series of impulses according to 
the number of keys actuated. 

24. A calling device comprising impulse 
keys having a normally passive automatic 
Switch controllable by said keys for trans 
mitting variable series of impulses corre 
sponding to the number of the actuated keys. 

25. A calling device comprising impulse. 
keys and an electromagnetically driven au 
tomatic switch for transmitting variable se 
lies of impulses, said series corresponding in 
number to the number of keys actuated, and 
automatic mearis for restoring the said keys. 

26. A calling device comprising impulse 
keys, of diffeitent digit values, an electromag 
netically driven automatic switch for trans 
mitting impulses corresponding in value to 
said keys, means for operating said switch 
to transmit variable series of impulses, said 
series corresponding in number to the num 
ber of keysaetuated, and automatic means 
for restoring the said keys. 27. A calling device comprising a key. 
board including a plurality of impulse keys, 
an electromagnetically driven automatic 
switch controlled from said key board for 
transmitting variable series of impulses, said 
series corresponding in number to the num 
ber of keys actuated artei automatic means 
for restoring the said keys. 

28. A calling device comprising impulse 
keys and an electromagnetically driyen auto 
matic switch for transmitting variable series 
of impulses, said series corresponding in 
number to the number of keys actuated, and 
electrical connections from said keys to the 
said switch. - 

29. A calling device comprising impulse 
keys of different digit values, an electromag 
netically driven automatic switch for trans 
mitting impulses corresponding in value to 
said keys, means, for operating said switch to transmit variable series of impulses, said 
series corresponding in number to the num 
ber of keys actuated, and electrical connec 
tions extending from the said keys to the 
said automatic switch. 

30. A calling device comprising impulse 
keys, an automatic switch controlled by said keys for transmitting variable series of im 

members, and means actuated by the opera pulses, said series corresponding in number 
to the number of keys actuated, and electri 
cal connections extending from the keys to 
the automatic switch. . . . 31. A calling device comprising setting 
members, impulse mechanism electrically 
connected with said setting members, and 
means operable by one or more of said set ting members for causing operation of said 
impulse mechanism. 
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imatic switch. 
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32. A calling device comprising sets of 

setting members, normally inoperative im 
pulse mechanism electrically connected with 
said setting members, and means actuated 
by the operation of any of said setting mem 
bel's for causing the operation of said im 
pulse mechanism. 

33. A calling device comprising impulse 
keys, a normally passive automatic switch 
adapted for transmitting variable series of 
impulses according to the number of keys 
actuated, and electromagnetic means con 
trolled by said keys, for operating said auto 

the said keys being electrically connected 

L5 
84. A calling device comprising impulse 

keys having a normally passive automatic 
switch controllable by said keys for trains 
mitting variable series of impulses corre 
sponding to the number of the actuated keys, 

2} 
with the automatic switch. 
Signed by me at Chicago, county of Cook, 

and State of Illinois, in the presence of two 
witnesses. -- 

ALFRED.H. DYSON. 
Witnesses: 

M. R. RociFORD, 
GEORGE E. MuELLER. 


