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UNITED STATES PATENT OFFICE. 
WILLIAIVI KAISLING, of CHICAGO, ILLINOIS, ASSIGNOR TO KELLOGG SWITCHBOARD & 

SUPPLY COMPANY, OF CHICAGO, ILLINOIS, A coRPORATION of ILLINoIs. 
CAILLING DEVICE 

.39,644. 

To ill thor ii ) (ty concern: 
I3e it know in that I, WILLIASI ISAJSLNG, a 

citizen of the Inited States of America, re 
sitting in thicago, county of Cook, State of 
Illinois, have invented certain new and use 
ful II)") \eanents in Calling Devices, of 
which he following is a specification. 
sy investion relates to calling devices, or 

ii) tise t'aismitters as they are sometimes 
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callet, lilil ); iticularly to that type in 
whicl: il set of implilses complising several 
series of ill pillses are to be transmitted, and 
: sited it tie vice in which the number repre 
se; it g : sit of series of impulses in corre 
still ling digit \allies, is first set up by a 

Li'lity of sitting anembers and in which 
i lie at it stel in alse mechanism is there 
fief releasel for operation. 

iy i \'enti) is preferably adaptable for 
is' in collection with so-called two-wire 
(): i) etallic line telephone systems, in which 
the unt:allic circuit is interrupted by the im 

lse slings of the calling device according 
t{ its adjustinent. 
An object of inly invention is to provide 

st ('h a cailing device, as above outlined, 
which is unore simple of construction, 
(heale' to manufacture, more efficient in 
(i) ei'atio), and noire compact. 

It is we known that in two-wire or me 
tallic line telephone systems in which auto 
unitic switcles are operated responsive to 
intelliption is of the metallic circuit and 
especiaily where slow-acting relays are ef 
fected by these operations, that it is a great 
advantage to lhave a calling device which, 
after being set up for adjustment and re 
leased for transmitting impulses, is incapa 
ble of being interfered with by the operator 
while the impulse springs are operating or 
until the mechanism thereof has been re 
stored to normal. 
Another object, of my invention is to pro 

vide such a device ii, which the impulse 
necialism, after being aditisted and released 
by the operaioi for transmitting inpulses, 
may not be interfei'ed with or readjusted 
until after the resulting impulse transmis 
sion has teen effected. s 

Referring to the accolipinying drawings 
for a more full inderstaiding of my in 
vention, Figure is a face view of the 
calling device of any invertion with its face 
plate removed showing tie interior mecha 
inism. Fig. 2 is a longitudinal sectional view 
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perspective view of the off-normal locking 
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along the line 2-2 of Fig. 1, looking in the 
direction of the arrow in connection there 
With Fig. 3 is a bottom view of the device 
of Fig. 1, Fig. 4 is a cross section along line 
4- 4 of Fig. 1 viewed in the direction of the 
al"row in connection therewith and the show. 
ing 9f the parts at normal. Fig. 5 is a view 
similar to Fig. 4 but with some of the mech 
inism shown of normal as it appears during 
the Operation of the device. Fig. 6 is an end 
View of the impulse cylinder showing par 
ticularly the impulse teeth and coöperating 
inpulse arms. Fig. 7 is a longitudinal sed 
toll along the line 7-7 of Fig. 1 viewed in 
the direction of the arrow indicated thereon. 
Fig. 8 illustrates part of one of the Setting 
members partly shown in section. Fig. 9 is 
a sectional view, along line 9–9 of Fig. 8 
viewed in the direction of the arrow i.e- 
cated thereon. Fig. 10 illustrates in per Spective a pawl and disk arrangement for 
normally locking the device against actu 
ation and for controlling the releasing and 
stopping of the mechanism. Fig. 1i is a 
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pawl for locking the winding member 
against further forward movement during 
the operation of the impulse mechanism. 
Fig. 12 shows the same ratchet as illustrated 
in Fig.11, together with a coöperating check 
pawl, the parts illustrated in the three Figs. 
10, 11 and 12 being shown in a normal po 
sition. Fig. 13 is a sectional view of the 
Spring motor winding member. Fig. 14 
illustrates a portion of the sliding lock 
ing bar 17 showing particularly the lon 
gitudinal openings therein and locking 
rollers. Fig. 15 illustrates the preferred 
arrangement of impulse springs. Fig. 16 
is a face view of the calling device showing 
the openings, which are disposed above the 
numerals on the indicators carried by the 
setting members. Fig. 17 is a diagrammati 
cally illustrated circuit arrangement of a 
well known substation telephone with the 
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calling device of my invention connected 
there with. 
Generally speaking the calling device of 

my invention comprises preferably a frame 
1, which supports the meghanism, a set of 
impulse springs 2, a pivoted member 3 which 
acts upon the impulse springs 2, a plurality 
of setting members 4,4', etc., a correspond 
ing number of adjustable impulse arms 5, 5’, 
etc., which are adjustable by, their corre- l10 
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is given one compiete turn, thereby winding 

sponding setting member, the Said inpuise 
arins being adapted to be operated or 'e- 
ciprocated by their corresponding in pulsa k s 

teeth a, b, c, etc., which are ca. ed or the 
impulse cylinder 6. A spring winding knob 
87 is provided which is adapted to be rotated 
after the setting members are a disted, for 
the purpose of winding cf the Spring motor 
for operating the imprise mechanism. 
To operate the device when used in con 

nection with an automatic telephona Sys 
tem for directively controlling the Sviiches 
in a well known in antier, assu Ening Substi." 
tion 11110 is to be called, the Setting men 
bees 4, 4', etc., are adjusted so that the in 
dicator numbers carried thereby correspond 
to the digits of the called number as illus 
trated in Fig. 16. Thereafter the knob. 8 
up the power storing sping, and upon the 
complete revolution of the said knob 87 the 
impulse aechanisti is automatically released 
for operation, whereby the set of it 
corresponding it number to the diff 
digit values of the numbers set up on the 
device, are transmitted. For instance with 
the device set for number 110, this mech 
anism is in position as illustrated in the drawings and upon the operator winding 
the spring motor by means of winding men 
ber 30, the impulse mechanism is automati 
cally released and causes first a single opera 
tion of the impulse springs followed by 
three more single operations for the other 
three digits , and finally ten operations 
of the impulse springs representing the 
units digii, O. 

Referring now to the calling device more 
in detail, the mechanism thereof comprises 
a main casing or frame 1 to which is in 
sulatingly secured the impulse springs 2. 
The said impulse springs are actuated by a 
common member 3 pivoted at points 3', the 
said member 3 being free to be reciprocated 
on its bearings. The pivoted member 3, 
which acts as a common impulse spring ac 
tuating member, is partly broken away at 
its right end in Fig.1 to more clearly illus 
trate the mechanism beneath. A plurality 
of individual impulse arms 5, 5’, etc., are ar 
ranged preferably to engage the portion 3 
of member 3 as illustrated in Fig. 1. Each 
of the arms 5 is securely staked to its corre 
sponding rack 7, 7', etc., the said racks, be 
ing longitudinally movable and rotatable 
upon their shafts 8 and 9. The racks 7, 7° 
and 7 are loose upon the shaft 9, and the 
racks 7 and 7 are joose upon the shaft 8. 
The said shafts 8 and 9 are secured at their 
ends to the casing 1 in a suitable manner 
being securely held free from rotation. The 
racks 7 with their impulse arms 5 are longi 
tudinally adjusted on their shafts 8 and 9 
preferably by means of an associated pin 
ion 10, which is part of the setting member 

y't ises, 
ext 

4. Each setting member 4, 4', etc., is ar 
ranged to be adjusted or rotated by the op 

and comprises a shaft It rotatably 
mounted in suitable bearings in the casing 
i and a rigidly fastened plate 12. At the to 
oute end of shaft 1 a knurled knob 13 is 
fastened preferably by means of a pii, while 
at the other end of shaft II the teeth of pin 
ion 10 are cut. ... iso carried by the shaft if 
is indicato consi 
secured to said shaft, Li preferably by 
: eans of a pin 5 driven into shaft, i.1 and 
adapted to fit into slot 4' cut into the cylin 
cer it. To the periphery of cylinder 14, a 
flexible band preferably of paper is suitably 80 
secured, the said band having printed there 
on the ten digits comprising 0 to 9 inclusive. 
A star wheel 6 is also carried to shaft 11, 
being preferably pinned thereto. 
A plate 17, common to all of the setting 85 

Inethers, is siidably Supported by the shafts 
11, the Said pate 7 having longittidinal 
openings thereiz fitting the shaft, E as illus 

'; 4. a plu ... --- - - - Plate 1 carri 

rality of Toilers 18, one for each of the star go 
6, the said 'ollers being held against 

their goiresponding star wheels 10, as illus 
trated in Fig. 2, due to the tension of spring 
19 which acts upon the plate 17, tending to: 
hold the rollers against the teeth of the 95 
wheels 16. The plate 17 with its rollers 18 
serves to prevent rotating any of the setting 
members except to a definite position so as 
to secure & positive adjustment of the setting 
members and their associated impulse arris 100 
5, as it will be seen that in moving a setting 
menter unless it is moved to a position so 
that its roller is between the teeth as illus 
trated, the said roller presses against the 
side {}f a tooth and rotates the setting mem- 105 
ber intil the roller rests in a position as 
illustrated in Fig. 2. The plate 17, with 
its roller's 18, also serves as a lock to prevent 
rotating the setting members 4, while the 
inpulse mechanism is operating as will be 110 
more fully explained. 
To reciprocate the impulse arms 5 for the 

purpose of operating the impulse springs 2, 
a plurality of sets 20 of impulse teeth a, b, c, 
etc., are provided, one for each of the im- 1: 
pulse arms, the said impulse teeth being 
suitably disposed upon the surface of the 
cylinder 6. Each set 20 of impulse teeth 
a, i, 6, etc., comprises ten teeth arranged as 
most clearly illustrated in Figs. 3 aid 6, 
there being five such sets, 20 to 20. 
The impulse teeth a, b, c, etc., are so con 

structed with relation to their corresponding 
arms 5 that when the cylinder 6 is rotated, 
the teeth (, b, etc., coöperate with the end 125 
21 of the arms 5, thereby rocking the said 
arms 5 about their pivot and causing the 
said arms 5 to reciprocate the pivoted men 
ber 3 and operating impulse springs 2. 

Referring to the setting member 4 at the is 9 

ing of a cylinder 4 is 
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extreme left of Fig. 1, it will be noted that 
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its corresponding inpulse arm 5 is adjusted 
to a position in relation to its impulse teeth 
20 so that when cylinder 6 is revolved, only 
the tooth ( will engage arm 5, thereby oper 
ating pivoted member 3 and ill pulse springs 
2 but a single time. It will be noted that 
the indicator of setting member 4 has its 
numeral 1 in a position whereby it would 
show below its opening in face plate 22, as 
in Fig. 16, thus indicating that but a single 
operation of impulse springs 2 will be ef 
fected responsive to its adjustment. When 
arm 5 is moved to its extreme right end po 
sition (IFig. 1) by setting member 4, it will 
be in a position directly above tooth i and 
the indicator 14 will lave its nulneral () 
showing beneath its corresponding opening 
in face plate 22, and the rack 7 and its pin 
ion 10 is so proportioned in relation to indi 
eator 14 that when setting member 4 is 
adjusted its corresponding inpulse arm 5 
will assume a position in relation to its 
impulse teeth 20 so as to operate impulse 
springs 2 a number of times, corresponding 
to the numeral on indicator 14 showing 
through its opening in the face plate. , 

Cylinder 6 when released for operation 
rotates in the direction of the arrow indi 
cated thereon in Fig. 1, making one com 
plete revolution only for each operation of 
the calling device, and it will be noted that 
the sets of impulse teeth 20 are so disposed 
upon the cylinder 6 that set 20 operates arm 
5 first, then set 20' operates arm 5’, etc., until 
set 20 has operated when the cylinder is 
automatically stopped. 
With the device adjusted as illustrated in 

Fig. 1, the impulse springs 2 would be 
operated to transmitárset of impulses, each series of the set corresponding respectively 

- in digit values to the numbers 11110, that is, 
the first four series of impulses of the set 
would be a single operation of the impulse 
springs, corresponding to the digit 1, while 
the last series of the set would consist of 
ten impulses, corresponding to the digit 0. 

It will be noted that racks 7, 7 and 7 
are above their pinions 10, as illustrated in 
Fig. 1, while the racks 7 and 78 are below 
their corresponding pinions, so that when 
setting members 4,4' and 4* are rotated in 
a clockwise direction, their corresponding 
racks 7 and impulse arms 5 are moved from 
left to right, while when the setting men 
bers 4 and 48 are rotated in a clockwise di 
rection, their corresponding tracks are 
moved from right to left, but it will also be 
noticed that the sets of impulse teeth 20 are 
disposed upon the cylinder 6 to take care of 
this, that is, the impulse sets 20, 20 and 20 
are disposed upon the cylinder 6 longitudi 
nally opposite to that of the impulse teeth 
20 and 208. 

Cylinder 6 is rigidly secured to the shaft 

23, the said shaft being suitably journaled 
at one end in the bearing 24, preferably it 
nut 24, threaded into the casing 1. The 
other end of the shaft 23 is journaled in the 
latchet wheel 25, said shaft 23 being free to 
rotate within its bearings. 
To furnish power for operating the call? 

ing device, a coiled spring 26 is provided, 
the Said spring 26 being placed within the 
ratchet wheel 25, as illustrated in Fig. 13, 
the outer end of spring 26 being suitably 
fastened to the ratchet wheel 25, the other 
end thereof being suitably fastened to shaft 
23. The spring 26 is so coiled that its tend 
ency is to pull or rotate cylinder 6 in the 
direction of the arrow indicated thereon. 
The ratchet wheel 25 has an extension 25 
thereon, the said extension 25 being jour 
nated within the bearing 27, the said bear 
ing 27 being rigidly secured to the casing 1 
in a suitable manner. The winding knob 
87 is fastened to the end of shaft 25' by 
means of the slotted nut 28 whiclh passes 
through the knob.87 and threads on to the 
end of shaft 25'. A shoulder is cut upon 
the shaft 25' and disposed botween this 
shoulder and knob 87 is a washer 29, the 
said washer being clamped between . the 
shoulder on shaft 25' and the knob S7. The 
ratchet wheel 25 and shaft 25. are free to 
be rotated in sleeve 27 by knob 87. As 
previously stated, spring 26 is so coiled that 
its tendency is to pull cylinder 6 in the di 
rection of the arrow indicated thereon, and 
the pull upon the winding mechanism 30 is 
of course in an opposite direction. To nor 
mally lock said cylinder 6 against rotation 
by spring 26, a normal locking pawl 31 is 
provided, normally engaging a slot in disk 
32, said disk being pinned to the shaft of 
cylinder 6. To normally lock the winding 
member 30 against back rotation by spring 
26, a check pawl 33 is provided normally 
engaging a locking tooth 34 upon ratchet 
wheel 25. 
The calling device is preferably arranged 

so that but a single revolution of winding 
member 30, is required to cause an operation 
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thereof, and to prevent an operator from ro 
tating the winding member 30 more than a 
single revolution, for each operation of the 
impulse mechanism, an off normal locking 
pawl 35 is provided, the said pawl being 
adapted to coöperate with an off normal 
locking tooth 36 upon ratchet wheel 25 to 
prevent any further forward movement of 
the winding member 30 until after the im 
pulse mechanism has operated. The said 
spawls 31, 35 and 33 are pivotally mounted 
upon the inner surface of the casing 1 by 
medins of a screw stud 37, said pawls being 
loose upon said stud 37 and independently 
free to rotate thereon. A pin 39 is carried 
by pawl 33, projecting beneath an end of 
locking pawl 31, as illustrated in Fig. 10. 
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The check pawl 33 serves to prevent back 
rotation of winding member 30 when it is 
moved forward during the winding opera. 
tion of the spring motor, by engaging the 
successive teeth of ratchet, wheel 25 when 
the winding member 30 is rotated, the said 
pawl being held against the teeth of ratchet 
wheel 25 by a flat tension. Spring 40. Nor. 
mal locking pawl 31 is held against the disk 
32 due to the tension of shunt spring 41 
which acts upon pawl 31 to hold it in such 
operative relation. Off normal locking pawl 
35 is provided with pin 42 which is driven 
into said pawl 35 and projects beneath the 
flat extension 31 of normal locking pawl 
31, as illustrated by dotted lines in Fig. 10, 
the said pin 42 engaging the lower surface 
of this extension 31'. A flat tension spring 
43 is provided to act upon off normal lock 
ing pawl 35, the tendency of said spring 43 
being to press the end 35', as illustrated in 
Fig.11 downward, thereby tending to hold 
the toothed eid (ii pawi 35 out of engage 
ment with tooth 33 and pressing pin 42 
against the lower surface of arm 33. 
The shunt springs 41, 41' and the tension 

springs 43 and 40 are insulatingly mounted 
upon the inner surface of the casing 1, suit 
able terminals being provided for the shunt 
springs 41, 41, but there is no electrical con 
nection, established with the tension springs 
43 and 40. The shunt springs 31 and 41 
are adapted to hold their contact closed 
while the normal locking pawl 31 is riding 
upon the periphery of the disk. 32, as shown 
in Fig. 5, which is during the time the 
impulse mechanism is operating and upon 
the return of disk 32 to normal pawl 31 
again drops into the slot in disk 32, thereby 
allowing the shunt springs 41, 41' to again 
open their contact. 
To wind the power spring 26 and auto 

matically release the calling device for op 
eration, the winding knob 87 is rotated by 

indicated thereon, the pawls being so ar 
ranged as to allow but a single revolution 
of the winding member 80 for each opera 
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and as the movement of setting 

tion of the device as previously stated. As 
to the winding operation, while knob 87 is 
being rotated thereby also rotating the 
ratchet wheel 25 of course, back rotation of 
the winding member 30 is prevented, due 

the operator in the direction of the arrow 

to the engaging of the teeth on ratchet wheel 
25 by the check pawl 33. As the winding 
member 30 nears the completion of its sin 
gle revolution, the beveled surface of tooth 
34 on the ratchet wheel 25 engages the bev 
eled surface of the tooth of check pawl 33 

- - tting member is 
continued, check pawl 38 is moved outward, 
thereby causing its pin 39 to lift the locking 
tooth of pawl 31 out of the slot of disk 82, 
of course rotating the said pawl 31 on its 
pivot, and moving its arm 31' toward disk 

is 37,844 

32. This downward rovement of arm. 31' 
of pawl 31 citises it ic engage pin 42, mov 
ing the said pin 42 toward the disk 32, there 
by moving of normal locking pawl 35 into 
the position indicated by the dotted lines in 
Fig. 11, directly in the path of tooth 36, 
and preventing any further advance of the 
winding member 30. As the tooth 38 of 
ratchet wheel 25 engages the of Ilorinai. 
locking pawl 35, chcci v 33 moves into is 
locking engagemeist, tooth, 34 as in Fig. 
12, thereby pie settig. ify back rotation of 
the setting member 2i. As just stated, the 
pii. 39 Vas moved into Engagement with the 
pawl 31 and the neverinent of pin 39 was so 
enough to lift pawl 31 out of the slai in disk 
32, thereby releasing the cylinder 6 to allow 
of a single revolution thereof by the spring 
motor, 

It will be note 

... 

while cylinder 6 is sis revolving, pawl iding upon the pe 
ciphery of dis in Fig. 5, thereby 
hoiding shitat. Springs Ai, 4', closed and as 
the cinder 8 CGinpieties its 'evolution Spring 
4J again forces paw into locking engage- po 
ment with tile slot in disk. 32, and stopping 
the movement, if is injurise mechanism. It 
will also be noted that, during this revolu 
tion of cylinder 6 of airinal locking pawl 35 
is held in its off normat position, due to the is arm 31 of pitvl 31 being in engagement 
with pin 42, holding pawl 35 in its dotted 
position, and preventing the operator from 

3. . moving the winding men 
check. 

- or forward, while 
paw: 33, 

tooth 84, prevents soy back rotation of set 
ting member 30, thereby locking the said 
Setting member 30 against actuation during 
the revolution of cylinder 6 or operation of 
the impulse mechanism. Upon normal lock- los 
ing pawl 31 dropping into engagement with 
the slot in disk 32, arm 31 moves upward, 
allowing off normal locking pawl 35 to be 
again restored to normal by the tension 
spring 43, thus unlocking winding member 11 
30. It will be noted that when pawl 33 is 
forced outward by tooth 34, pin 39 lifts pawl 
31 out of locking engagement with disk. 32 
and the arm 31' of pawl 31 at the same time 
engages pin 42 of pawl 35 moving the pawl is 
35 into its locking engagement, and when 
pawl 31 again drops into the slot of disk 32, 
its arm 31 allows off normal locking pawl 
35 to again move out of locking engagement, 
thus securing practically 
eration of pawls 31 and 35 and these pawls 
31 and 35 so far as the operation just de 
scribed might be a single member but for 
the following reasons they are made sepa rate. Assuming an operator rotatessetting 125 
member 30 a single revolution and con 
tinues his hold upon knob 87, pressing it 
forward so that tooth 36 is pressed firfirly 
against the tooth of pawl 35, E. the pres 
ent construction, upon camplete revolution 10 

70 

(sing it engageinent with loo 

imultaneous op-120 

  



1,097,844 

of cylinder 6 the normal locking pawl 31 
is free to again move into locking engage 
ment with the slot of disk 32, but, the pawl 
35 is held in its off normal position due to 
the tooth 36 being firmly pressed against 
said pawl 35 by the operator as above stated, 
thus preventing its restoration to normal 
until the operator releases his hold upon 
the knob 87, thereby relieving this pressure 

1 and allowing pawl 35 to restore. It will 
be seen that if pawls 31 and 35 were a single 
member the cylinder 6 would continue to be 
rotated by the spring motor until the spring 
26 was unwound, as the locking pawl 31 

5 world be held out of operative relation with 
disk 32 if the operator continues this said 
forward pressure upon the winding mem 
ber 30. While this condition just described 
is an abnormal one, it is one of the points 

20 which is a great advantage to guard against. 
To prevent an operator from interfering 

with the adjustment of the setting members 
4 while the impulse mechanism is operating, 
locking mechanism is provided comprising 

25 a pivoted locking arin 75 shown in a normal 
position in Fig. 4. The said member 75 is 
securely fastened to a hub 76 which is 
loosely inounted upon shaft 8. Arm 75 is 
connected to off normal locking pawl 35 by 

30 means of a link 77, the said link being piv 
oted at one end to pawl 35 and at its other 
end to locking arm 75. The of normal 
locking pawl 35 being held in locking en 
gagement with ratchet wheel 25 during the 

35 time the impulse mechanism is operating, it 
follows that focking arm 75 is also held in 
an off normal position, due to this connec 
tion with said pawl 35 by link 77, the said 
locking arm 75 being shown in its off nor 

40 malor locking position in Fig. 5, adjacent 
to the ends of sliding bar 17. Thus it will 
be seen that while the locking arm 75 is in 
an off normal position bar 17 is held lo di 
in the position illustrated in Fig. 2 and due 

45 to, the rollers 18 engaging the teeth of star 
wheels 16 it will be seen that all of the set 
ting members 4 are locked against actuation 
tuntil pawl 35 is restored to normal and re 
storing sing arm 75 to a normal position. 

50 as shown in Fig. 4, again allowing move 
ment of bar 17. 

E have referred to the mechanism em ployed in winding the power spring and re 
leasing the impulse cylinder for operation 

55 and I will now describe the governor mecha 
nism for retarding the rotation of the cyl 
inder 6, that a predetermined uniform speed 
thereof may be maintained. To control the 
speed of this cylinder, 6. I preferably employ 

60 a well known form of governor G which 
is suitably geared to the cylinder (5. The 

at one end by means of a pivot screw 46 
which is threaded into the bracket 47, the 

66 said bracket 47 being rigidly fastened to 

the casing 1. A lock nut 48 is provided for 
locking the pivot screw 46 when adjusted. 
The other end of shaft 45 is journaled in 
the bracket 49, the said bracket 49 also be 
ing rigidly fastened to the casing 1. A 
friction disk 50 is provided and loose upon 
the shaft 45, the said disk 50 being prefer 
ably integral with its hub 51. A collar 
52 preferably integral with shaft 45 is pro 
vided and a pair of leaf springs. 53 are also provided for connecting the friction disk 50 
and said shaft 45, one end of the springs be 
ing secured to collar 52 by means of screws 
54, the other end of said springs 53 being 
secured to the disk 50 by means of screws 55. 
Attached to spring 53 are the weighted men 
bers 56. An adjustable screw 57 is threaded 
into bracket 47, the said screw 57 carrying 
a rubber friction tip 58 adapted to rub 
against a surface of the disk 50 when the 
governor G is rotated. The action of gov 
ernor G is well known, the said governor 
when rotated at a predetermined speed 
causes the weighted members 56 to tend to 
move outward, caused by the centrifugal 
force, thus moving disk 50 longitudinally 
upon shaft 45 to rub against the friction tip 
58 and retarding the speed of the device in 
a well known manner. The gearing connect 
ing governor G with cylinder 6 comprises 
a pinion 59 cut upon the shaft of governor 
G, said pinion being in mesh with an idler 
gear 60. Gear 60 is fastened to shaft 61, 
the said shaft also having the teeth of a 
pinion 62 cut thereon. Pinion 62 is in mesh 
with gear 63, the said gear 63 being securely 
fastened to its shaft 64, which also carries 
an integral pinion 65 which is in mesh with 
the gear 66. Gear 66 is loose upon its shaft 
(67, the said shaft (37 having a ratchet wheel 
6S rigidly secured thereto. Pivoted to gear 
66 is a pawl (39 which is held in engagement 
with the teeth of ratchet wheel 67 by the 
action of spring 70. Spring 70 is pinned to 
gear 66, the said spring 70 having two ears 
extending therefrom and pinned into open 
ings in said gear 66 by means of the pins 71. 
A pinion 72 is cut upon the shaft 67, the said 
pinion 72 being in mesh with the gear 73, 
said gear 73 being suitably secured to an 
end of cylinder 6. 
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When the winding member 30 is rotated 
and the mechanism released for rotation, the 
gears rotate in the direction indicated by 
the arrows thereon, and it will be noted that 
as the mechanism restores to normal after 
the complete revolution of the device lock 
ing pawl 31 engaging the disk 32 causes the 
cylinder (3 to come to an abrupt stop and 
but for the provision of the ratchet and paw 
mechanism upon shaft 67, the governor and 

shaft 45 of governor G is suitably journaled gearing would also come to an abrupt stop, 
but due to this said ratchet and pawl ar 
rangement, the governor G. rotates of its own 
momentum for a short period and gear 66. 
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is carried along by the governor, its pawl 69 
moving over the teeth of ratchet wheel 68 
which is now at rest, due to the locking of cylinder 6. 

Fig. 7 represents diagrammatically a 
substation telephone with the calling device 
of my invention, which is also shown dia gramahatically, connected thereto. 
said Fig. 17, SO represents an ordinary 
switch hook in its normal position with a 
receiver 81 hung thereon. A call bell 82 and 
condenser S3 are connected in bridge of the 
telephone line, being normally closed through 
the normal contacts of Switch hook 80. An 
impedance coil 84 and transmitter 85 are 
provided being adapted to be connected in 
circuit when the receiver is reisloyed, 
whereby the call bell 82, is disconnected. 
The telephone circuit is a well known ar 
rangement and further explanation thereof 
is deemed usinecessary. Connected in shunt 
of the substation apparatus are the shunt 
springs 41 and 41 normally opened und 
adapted when closed to shunt or short cir 
cuit the substation apparatus. Impulse 
springs 2 are connected in circuit with the 
telephone line, the said springs 2 being 
adapted to have their colltact inter:} by 
the operation of cylinder 6 and the inter 
mediate members 5, 5’, etc., and 3 as pre 
viously described. - 
Having described in general a preferred 

arrangenient of the calling device of my in 
vention, a description of its operation will 
be now entered into. Assuming the calling 
device is connected in circuit with a substa 
tion telephone as illustrated in Fig. 17, and 
assuming further that it is desired to con 
nect by means of central office automatic 
equipment, with another subscriber whose 
telephone number is 11110, the setting nem 
bers 4, 4', etc., are adjusted to the position 
indicated in Fig. 1. With this adjustment 
impulse arm 5 is adjusted to be operated by 
impulse tooth only, thus operating in 
pulse springs 2 a single time. Impulse arm 
5'' is adjusted so that it will be operated by 
impulse tooth ce' only, thereby operating im 
pulse springs 2 a single time. Impulse artins 
5 and 5° are also adjusted so that they will 
be operated only by their corresponding in 
pulse tooth a and at thereby operating in 
pulse springs 2 but a single time, while in 
pulse arm 5* is adjusted to be operated by 
all of its corresponding impulse teeth a to 
it, thereby operating impulse springs 2 ten 
times. Thus it will be seen that when cylin 
der 6 is revolved, impulse arm is is the first 
arm actuated followed by impulse arms 5, 
5", 5, and 5 successively, and due to the angular spacing of the sets of impulse teeth 
upon cylinder 3 as shown in Fig. 6, it will 
be noted that there is a period between 
each set of teeth in which no operation of 
the impulse springs is eitected, thus allow 

In the 

1,097,844 

ing time for the automatic selection of a 
trunk as is well known or the operation of relays or other purposes. Having adjusted 
the setting members 4 so that the indicating 
numbers indicate 11110, the operator then 
rotates winding unember 30 a complete revo 
lution, causing tooth 34 on ratchet wheel 
25 to lift check pawl 33 so that its pin 39 
engages normal locking pawl 31 lifting said 
pawl 31 out of the slot in dis' 32 the arm 
31 thereby acting upon in 42 ... nov 
ing off normal locking pawi 33 into its lock 

70 
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ing position to prevent further forward mo 
tion of winding member 30. Upon normal 
locking pawl 31 being lifted out of the slot 
in disk 32, the spring motor is free to act 80 
upon cylinder 6 which immediately starts 
its rotation and the operator now releasin 
his hold upon winding member 30 it is held 
against back rotation, due to check pawl 
33 being engaged by tooth 34 as illustrated in Fig.12. The cylinder 6 having immedi 
ately started its rotation upon E. re 
leased by pawl 31, the said pawl rides upon 
the periphery of disk 32, thereby holding 
the shunt springs 41, 41 closed. Of nor 
inal locking pawl 35 haying been moved into 
is iocking position as indicated by the dot 

ted lines in Fig. 11, locking arm 75 was 
thereby moved into its locking position as 
indicated in Fig. 5, locking plate 17 and 
preventing any actuation of the setting 
members 4 until the impulse mechanism has 
operated. The winding member 30 is now 
also locked against actuation, the off nor 

...Y 

mal locking pawl 35 preventing forward 

85 

90. 
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00 

movement, thereof and check pawl 33 pre 
venting backward movement thereof, thus effectively locking the winding member 30 
against any movement during the operation 
of the impulse mechanism. Cylinder 6 hav 
ing started its rotation as stated, arn 5 is 

105 

the first impulse arm operated, the said op 
eration being effected in this instance by its corresponding impulse tooth a, and operat 
ing impulse springs 2 a single time. Cyl 
inder 6 continues in its rotation, being re 
tarded by the action of the governor G as 
previously, described, this rotation continu ing until impulse arm 5 is operated, this 
operation in this instance being effected by 
its corresponding impulse tooth a', thereby 
again actuating impulse springs 2 a single 
time Impulse arm 5* is next operated a single time by its corresponding impulse 
tooth, a followed by a single operation of 
Y - 1 - 3: fruvac - impulse 3 ) by its corresponding 

pulse tooth a . Impulse arm 5', the last arm 

10 

15 

20. 

to be operated, is in this instance, effected 
by its corresponding teeth a to , thereby 
causing ten operations of impulse springs 2. 
After the last tooth it has passed its im 
pulse arm 5, disk 32 is in a position where 
by normal locking pawl 31 is moved into 
locking engagement with the slot theren. 20. 

125. 
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due to the action of shunt spring 41 which 
is pressing upon said pawl 31, thus stop 
ping the movement of the cylinder 6 and 
also allowing the shunt Springs 41, 41 to 
open their contact. The restoration of lock 
ing pawl 31 to normal of course allows off 
normal locking pawl 35 to be moved to its 
normal position as indicated in Fig. 1 1 clue 
to arm 31 moving upward allowing pawl 
35 to follow, thus releasing the winding 
member 30. The restoration of pawl 35 
also moves locking arm 75 into its normal 
position as indicated in Fig. 4, thereby free 
ing plate 17 and allowing adjustment of 
setting members 4, whereby a different set 
of impulses may be set up if desired. 
Should the subscriber desire to repeat the 

same call, that is, transmit the same set of 
impulses which were last sent, it is only 
necessary to again rotate winding menaber 
30 as before, thereby causing another opera 
tion of the impulse mechanism of the calling 
device. Although as previously stated, when 
the cylinder 6 makes a complete revolution, 
it comes to an abrupt stop when pawl 31 re 
engages the slot in disk 32, but the governor 
G which had been rotating at a relatively 
high speed does not come to an abrupt stop, 
due to the ratchet and pawl arrangement 
upon shaft 67 and the said governor con 
tinues rotating under its own momentum for 
a short period when it comes to a stop. 
While I have illustrated a preferred ar rangement of the calling device of my in 

vention, it is to be understood that many 
changes and modifications thereof may be 
made, and while I have described and illus 
trated my invention as operating in connec 
tion with a substation telephone and par 
ticularly in such a telephone in which the 
metallic circuit is interrupted, I do not de 
sire to be limited to such an arrangement but 
aim to, cover all such changes and modifica 
tions as come within the spirit and scope of 
the appended claims. 

claim; 
li A calling device comprising adjustable 

impulse mechanism, an E. t 
tally operable adjusting member for said 
inpulse mechanism, a spring motor device 
adapted for operating said mechanism, a 
manually operated winding member for said 
amotar device, mechanism operated respon 
sive to the winding operation of said wind 
in member for releasing said impulse mech 
anism for operation by said motor device, 
and means for locking said winding mem 
ber against actuation during operation of 
said impulse mechanism. i 2. A calling device comprising adjustable 
impulse mechanism, a spring motor device. 
adapted for operating said mechanism, a 
manually operated winding member for said 
motor device, mechanism EFE respon sive to the winding operation of said winding 

7 

member for releasing said impulse mecha 
mism for operation by said notor device, and 
means for locking said inpulse mechanism 
against adjustment, during said winding op 
eration. 

3. A calling device couprising a manul 
ally operated setting member, impulse mech 
anism adjusted responsive to said member, 
a manually wound spring motor device 
adapted for operating said mechanism, an 
independently operable winding member, 
mechanism operated responsive to the wind 
ing operation of said spring motor device 
for releasing said impulse mechanism for 
operation the reby, and means for locking 
said setting member against actuation and 
to prevent interference with said mecha 
nism during operation of said impulse mech 

1S. 

4. A calling device comprising Imanually 
operated setting member, impulse mecha 
nism adjusted responsive to said member, a 
manually wound spring motor device adapt 
ed for operating said mechanism, an inde 
pendently operable winding member, mecha 
hism operated responsive to the windling op 
eration of said spring motor device for re 
leasing said impulse mechanism for opera 
tion thereby, and means to prevent winding 
of said spring motor device during said op 
eration of the impulse mechanism. 

5. A calling device comprising a manu 
ally operated setting member, impulse mech 
anism adjusted responsive to said member, 
a manually wound spring motor device 
adepted for operating said mechanism, an 
independently operable winding member, 
mechanism operated responsive to the wind 
ing operativn of said spring motor device 
or releasing said impulse mechanism for 
operation thereby, and mechanisms to pre 
went actuation of said setting member or 
winding of said spring motor device during 
said operation of the impulse meghanism. 

6. A calling device comprising a manually 
operated setting member, impulse necha 
nism adjusted responsive to said member, a 
spring motor device adapted for operating 
said impulse mechanism, a manually oper 
ated winding member for winding said mo 
tor device, means operated responsive to the 
winding operation of said winding member 
for releasing said impulse mechanism for 
operation by said spring motor device, and 
means to prevent actuation of said setting 
and winding members during said operation 
of the impulse mechanism. 

7. In a calling device the combination 
with a plurality of setting members, of im 
pulse mechanism adjustable by said mem 
bers, motor mechanism for operating said 
impulse mechanism, and means for prevent 
ing a setting operation of Said setting mem 
bers during operation of the impulse mecha 
1S. 
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8. In a calling device the combination 
with a plurality of setting members, of im 
pulse mechanism adjustable by said men 
bers. Spring motor mechanism for operating 

is said impulse mechanism, a winding neitber 
. adapted to be operated for winding said in (- 
tor Enechanisin, and means for preventing 
operation of Said setting and winding aren 
bers during operation of said impulse 

10 mechanism. 
... 9. In a calling device the combination 
with a plurality of setting members, of im 
ulse mechanism adjustable by said mem 

bers, motor mechanism for operating said 
15 impulse mechanism, a movable plate com 

mon to said setting members and carrying 
devices adapted for locking coöperation with 
said setting members, and means for pre 
venting movement of said plate during oper 

20 ation of the impulse mechanism, whereby 
said setting members are locked by said de 
vices. . 

10. A calling device comprising a rotata 
ble member, impulse teeth of varying 

25 lengths, carried by said member, motor 
mechanism for rotating Said member, an 
impulse arm adapted to be reciprocated by 
said teeth when said member is rotated, and 
meats for adjusting said arm with relation 

80 to said teeth whereby said arm is recipro 
cated by a number of said teeth depending 
upon its relative adjustment. 

1j. A galling device comprising a cylin 
der, impulse teeth of varying lengths, upon 

S5 the periphery of said cylinder, motor mech 
anism for rotating said cylinder, an impulse 
arm adapted to be reciprocated by said teeth 
when said cylinder is rotated, and means for 
longitudinally adjusting said arm with rela 

40 tion to said teeth whereby said arm is re 
ciprocated by a number of said teeth de 
pending upon its relative longitudinal ad justment. 

12. A calling device comprising a cylin 
45 der, sets of impulse teeth carried upon the 

periphery of Said cylinder, each set compris. 
ing teeth of varying lengths, motor mecha 
mism for rotating said cylinder, an impulse 
arm for each set of teeth adapted to be re 

50 ciprocated thereby when said cylinder is 
rotated, and means for longitudinally ad 
justing each arm with relation to its corre sponding set of tceth whereby a1, aim is re 
ciprocated by a number of its corresponding 

65 teeth depending upon its relative longitudi 
nal adjustment, said sets of teeth being SC 
disposed upon said cylinder with relation to 
their corresponding arms, that no two of 
said arms are reciprocated at the same time 

80 during rotation of the cylinder. 
13. A calling device comprising a cylin 

der, sets of impulse teeth carried upon the 
periphery of said cylinder, each set compris 
ing teeth of varying lengths, motor mecha 

65 nism for rotating said cylinder, an impulse 
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arm for each set of teeth adapted to be re 
ciprocated thereby when said cylinder is ro 
tated, meals for longitudinally adjusting 
each arm with relation to its corresponding 
set of teeth wherely all air is reciprocated 
by a number of its corresponding teeth de 
pending upon its relative longitudillai ad 
justment, said sets of teeth being so disposed 
upon said cylinder with relation to their cor 
responding arms, that no two of said arms 
are reciprocated at the same time during ro 
tation of the cylinder, and a set of coöpera 
tive impulse contacts common to said im 
pulse arms adapted to be operated corre 
Sponding to the reciprocation of said arms. 

14. A callino device comprising impulse 
mechanism, a manually operated setting 
member for adjusting said mechanism for 
translitting different numbers of impulses, 
a Spring motor device adapted for operating 
Said mechanism, means for normally locking 
said mechanism, a second independently 
lilantially operated member for winding said 
motor device, and means actuated upon final 
Winding novement of Stuid winding mem 
ber to unlock said lechanism for operation 
by Said motor device. 

15. A calling device comprising a plu 
i'ality of independently operable setting 
line liber's, impulse nechanism adjustable by 
said members, notor mechanism for operat 
ing Said impulse mechanism, and means for 
preventing any effective actuation of said 
setting members during the operation of the 
impulse mechanism when transmitting im pulses. 

16. A calling device comprising relatively 
stationary sets of impulse teeth, an impulse 
arm and associated adjusting means for each 
set of teeth, impulse contacts adapted to be 
operated by Said arms, and means for mov 
ing said teeth to operate said arms and im 
prise contacts. 

17. A calling device comprising cylindri 
cally disposed relatively stationary sets of 
impulse teeth, an impulse arm and asso 
ciated adjusting means for each set of teeth, 
impulse contacts adapted to be operated b 
Said arms, and means for rotating said 
to operate said arms and impulse contacts 
according to the adjustment of said arms. 

iS. A calling device comprising cylindri 
cally disposed relatively stationary sets of 
in pulse teeth, an impulse arm and asso 
ciated adjusting member; for each set of 
teeth, a common set of impulse contacts 
adapted to be operated by said arms, a 
spring motor adapted to rotate said teeth to 
operate said arms and impulse contacts ac 
coffling to the adjustment thereof, and man 
ually operated winding means for said 
motor. - 

19. A calling device comprising cylindri 
cally disposed relatively stationary sets of 
impulse teeth, an impulse arah and associated 
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adjusting member for each set of teeth, im 
pulse contacts adapted to be operated by 
said arms, a spring motor adapted to rotate 
said teeth to operate said arms and impulse 
contacts according to the adjustment there 
of, manually operated winding means for 
said motor, and means to cause an operation 
of said impulse teeth by said motor rendered effective by the winding operation thereof. 

20. A calling device comprising cylindri 
cally disposed relatively stationary sets of impulse teeth, an impulse arm for each set 
of teeth, means for adjusting said arm for 

9 
various degrees of operation by their asso 
ciated impulse teeth, impulse contacts adapt 
ed to be operated by Said arms, and means 
for driving said impulse teeth to operate 
said arms and contacts according to the ad justment thereof. 
Signed by me at Chicago, county of Cook 

and State of Illinois, in the presence of two 
WILLIAM KAISLING, 

witnesses. 

Witnesses: 
. . . GEORGE E. MuELLER, . 

M. R. RocHFoRD. 
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