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SUPPLY COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS.

CALLING DEVICE.

pa

1.897,644.

Lo allachon it may. concern:

Be it known that T, Wrnwar Kassrine, a

“eitizen ol the United States of America, re-

siding in Chicago, county of Cook, State of
{Hlinols; have invented certain new and use-
ful Tmprovements in Calling Devices, of
which the following is a specification.

Sy invention velates to calling devices, or

~impudse fransmitters as they ave sometimes

i0
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40
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.vention, Figure: % is a

called. and particularly to that type in
whicl a seb of impulses comprising -several
series of impulses are to be transmitted, and
to sueh o deviee 1 which the munber repre-
senting a sob of serles of impulses in corre-
sponding digit values, is first set up by a
phuenlity of setting members and in which
the adjusted impulse mechanism is there-
afier reloased for operation.

My invention is preferably adaptable for
ase in connection with so-called two-wire
or metallic line telephone systems, in which
the wewnllic circuit 1s interrupted by the im-
pulse springs of the calling device according
to its adjustinent. : ‘

An object of my invention is to provide
stieh a0 calling device, as above outlined,
which mwore  simple  of  construetion,
cheaper - to manufacture, more eflicient in
uperation, and more compact.

It is well known that i two-wire or me-
tallic Iine telephone systems in whieh auto-
matie swilchies are operated responsive to
interruptions of the metallic cireuit and
especiatly where slow-acting relays ave ef-

ix

“fected by these operations, that it is a great

advantage to Lave a calling device which,
after being set up for adjustment and ve-
leased for transmitting impulses, is incapa-
ble of being interfered with by the operator
while the 1mpulse springs arve operating or
until the mechanism thereof has been re-
stored to normal.

Another object of my invention is to pro-
vide such = device in- which the impulse
mechanism, after being adjusted and released
by the operator for fransmitting impulses,
may net be interfered with or readjusted
until after the resulting impulse transmis-
sion ‘has been effected. .

Referring to theyaccompfnying drawings
for o more full dinderstafiding of my in-
' face view of the

ealling device ofpuy Invention with its face
plate remwoved shiowing the interior mecha-

nism. Fig 2 is ¢ longitudinal sectional view
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along the line 22 of Fig. 1, looking in the
direction of the arrow in connection there-
with. Fig. 3 is a bottom view of the device
of IMig. 1, Fig. 4 is a cross section along'line
4—4 of Fig. 1 viewed in the direction of the
arrow in connection therewith and the show-
ing of the parts at normal. Fig. 5 is a view
similar to I'ig. 4 but with some of the mech-
anism shown off normal as it appears during
the operation of the device. Iig. 6 is an end
view of the impulse cylinder showing par-
ticularly the impulse teeth and codperating
impulse arms. Ifig. 7 is a longitudinal sec-
tion 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 it.ce-

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. 11 is a

perspective view of the off-normal locking

pawl for locking the winding member
against further forward movement during
the operation of the impulse mechanism.
Fig. 12 shows-the same ratchet as illusteated
in Fig. 11, together with a cobperating 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. TFig. 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 telepphone with the
calling device of my invention connected
therewith. /

Generally speaking the calling device of
my invention comprises preferably a frame
1, which' supports the medhanism, a set of
impulse springs 2, a pivoted member 3 which
acts upon the impulse springs 2, a plurality
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of settine members 4, 4’, ete., a correspond- -

ing number of adjustable impulsé arms 5, 5/,
ete.,, which are adjustable by, their corre-
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sponding setiing member the said impulse
arms being .lduptul to be operated or re-
mpromtcd by their corresponding impulse
teeth g, b, ¢, ctc., which are ca ed on the
impulse Ly}mdm' 6. A spring winding knob

87 1s plomd?d which is adapted tobe v otated
after the setting members are adjusted, for
the purpose of W‘mdmn of the spring moter
for operating the impuise meche nism.

To operate the device when nsed in con-
nection with an_automatic felephone s
tem for divectively contvolling the sy
in 4 well known manuer, assuming substa-
tion 11110 is o be
bers 4, 4/, ete., are ud]ustul so that the in-
dicator mmburs carried ther oby correspond
to the digits of the called nwmber as illus-
tmted in Tig. 16, Thereafter the knob 87

s given cne c:)mgn‘tn turn, thereby winding
up the power stering spring, and tpen the
complete revolution of the said knoh 87 the
impulse mechanism is a um]uah:ally released
for opevation, whersby the sct of im
correspouding in number to the differe
digit values of the numbers set up on the
device, are transmitted. For instance with
the device set for number 11110, this m: nech-
anism is in position as Hlustrated in the
drawings and wpon the operator winding
the spring maotor by means of winding mem-
ber 30, the impulse- mech:mhm is automali-
cally released and causes frst a single opera-
tion of the impulse springs followed by
three more single operaiions for the other
three digits 1, and finally ten operations
of t}m inopt ulse springs representing thb
units digit 0.

Referring now to the calling device more
in detail, the mechanism thoxcot comprises
a4 main casmg or frame 1 to which is m
sulatingly secured the impulse springs 2
The said nnpulbe springs. dre ‘1”tua’ccd bv 2
common member 3 pivoted at points 37, the
said member 3 being free to be reciprocated
on_ 1its. bearings. The pivoted member 3,
which acts as a common impulse spring ac-
tuating member, is p'u'tlv broken away at
its right end in Fig. 1 to more clearly illus-
trate the mechanisip beneath. A’ plurality
of individual impulse arms &, §’, etc., are ar-
ranged preferably to engage the portion 3?
of member 3 as illustrated in Fig. 1. Fach
of the arms 5 is senurely staked to.its corre-
sponding rack 7, 7', eic., the said racks be-
ing longitudinalily movable and rotatable
upon their shafts 8 and 9. The racks 7, 72
and 7* arc loogse 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 ¢
preferably by means of an associated pin-
ion 10; which is part of the.setting member

1ses,

nt

colled, the ﬂ,tm" mem- |

L,h setting member 4, 47, eic., is ar-
1 to be acl;uqtefl or rotated by the op- -
r, and comprises a shaft 11 rot:mmly
meun#@d in suitable bearings in the casing
1 and a rigidly fastened lete 12,
outer end of shaft 11 a knurled knob 13 is
fastened preferably by means of a pin, while
at the other cnd nf bl Mt 11 the teeth of pin-
ion 18 are cut. ied by the shaft 11
s an indicator ¢ Lcm

snved to o eaid umib 11 preferabl ly by
means of o pin 15 driven into qh“tt 11 and
adapted to fit into slot 147 cut into the eylin-

der 14. To the periphery of eylinder 14 a

flexible band nrefer Wbly of paper is suitably go

secured, the said band having printed there-
en the fon di gits comprising 0 to 9 inclusive.
A star wheel 16 s also carried to shaft 11,
}»unﬂ pwhmblv pinned thereto.

4\ pldi

members, Is

&1

sHdnbly supported by the shafts
x!w said nmh 17 having longitudinal
s therein ftting the shatt LL as Ulus-

.14 Plate 17 earries a plu-
mhty of lec S 1‘3 one for each of the star go
wheels 16, the said vollers being held against
their gor ves poudm ar Wwheels 16, 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 tecfh of the 55

wheels 16, The phte 17 with its rollers 1

‘serves to prevent rotating any of the setting
members except to a definite position so as
to secure o positive adjustmment of the setting

vnem} ers and their associated impulse arics 100

as it will be seen that in moving a setting
mc‘nher unless 16 iz moved to a position so
that its roller is between the teeth as illus-
t..r?ted, the said roller presses against the
side
ber until the roller rests in a ])O’:ltl(“l as
il :tmted in Tlg 2. The plate 17, with
1ts rollers 18, also serves as a lock to prevent
rotating the setting members 4, while the

impulse mechanism is operatmg 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 «, b e,

etc., are provided, one for each of the im- 11

pulse arms, the said unpulse teeth being
suitably dlspose(} upon "the surface of the
cylinder 6. Fach set 20 of impulse teeth
a, b, ¢, ete., comprises ten teeth arranged as

most clearly illustrated in Figs. 3 ax;'d 6, 120

there being five such sets, 20 to 204,

The impulse teeth a, b, ¢, etc., are so con-
stradbd with relation to their corresponding
arms 5 that when the cylinder 6 is rotated,

the teeth a, b, etc., coGperate with the end§ 125

21 of the arms 5, therebv rocking the said
arms 5 about their pivot and causing th¢
said arms 5 to reciprocate the piveted memnt
ber 8 and operating impulse springs 2.

Referring to the setling member 4 at the 185

At the 70

t'mfr of a cylinder 14 45

17, common to all of the setling gp

f a tooth and rotates the setting mem- 105
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- extreme left of Fig. 1, it will be noted that
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its corresponding mmpulse arm 5 is adjusted
to a position in relation to its impulse teeth
20 so that when cvlinder 6 is revolved, only
the-tooth « will engage arm 5. thereby oper-
ating pivoted member 3 and linpulse springs
2 but a single time. Tt will be noted that
the indicator of setiing member 4 has its
numeral 1 in a posmon whereby it \\ould
" 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 of-
fected responsive to its adjustiment. When
arm 5 1§ moved to its extreme right end po-
sition (Fig. 1) by setting member 4, it will
be in a position directly ‘above tooth 7 and
the -indicator 14 will have its numeral 0
showing beneath its corresponding opening
in face plate 22, and the rack 7 and its pin-
ton 10 is so proportioned in relation to indi-
eator 14 that when setting member 4 is
adjusted its corresponding lmpulse arm 5
will assume a position in relation to its
impulse tecth 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.” .
Cyhnder 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 .opemtlon 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 cvhnder is
.ultom‘ltlcallv stopped
With the devicg adjusted as illustrated in
TFig. 1, the 1mpulse springs 2 would be
operated to trafismit.#set 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, correspondum to the digit 1, while

the last series of the set would cons1st of "

ten impulses, corresponding to the digit 0.
It will be noted that racks 7, 7 ‘and Tt
are above their pinions 10 as illustrated in
Fig. 1, while the racks 7’ ‘and 7% are below
their corresponding pinions, so that when
setting membels 4, 4* and 4* are rotated in
a clockwise dncctlon, their corresponding
racks 7 and impulse arms 5 are moved from
left to right, while when the setting mem-
bers 4’ and 4° are rotated in a clockwise di-
rection, their corresponding racks T 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 epposite to that of the impulse teeth
20" and 20°.

Cylinder 6 is rigidly secured to the shaft

the shaft 25/

23, the said shaft being snitably )mnmled
at one end in the be.nnur 24, preferably 4
nut 24, threaded into the casing 1. ‘The
other end of the s haft 23 is JOHI]ld]Ld in the
ratehet wheel 25, waid shaft 23 being free to
rotate within its bearings.

To furnish power for oper dtmg the call:

ing device a coiled spring 26 is provided,.

the said spring 26 being placed within the
ratehet wheel 25, as illustrated in Fig. 13,
the outer end of spring 26 being suitably
fastened to the ratchet wheel 235, 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 G in the
divection of the arrow indicated thereon.
The ratchet wheel 25 has an e\:tensmn 257
thercon, the said extension 25”7 being jour-

naled within the bearing 27, the snid Dear- .
ing 27 being rigidly secured to the casing 1°

in a suitable manner. The . winding knob
87 is fastened to the end of shafi D5 by
means of the slotted nut 28 which passes
through the knob 87 and threads on tfo the
end of shaft 25. A shoulder is cut upon
and disposed between this
shoulder and knob 87 is a washer 29, the
said washer being clamped betweén - the
shoulder on'shaft 25" and the knob 87. 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 tenden(’y is to pull eylinder 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 eylinder 6 against rotation
by spring 26, a normal locking pawl 31 is
plowded nmmqlly engaging a slot in disk
32, said disk being pinned to the shaft of
cy]1nde1 6. To nmnnllv lock the w 1nd1ng
merber. 30 against back rotation by spring
96, a check paw\l 33 is provided nmmallv
engaging a locking tooth 84 upon ratchet
wheel 25.

The calling device is plefemblv arranged
so that but a single revolution of wmdlnn'

member 30.1s 1equued to cause an opemtloh'

70

8¢

90

95

19¢

165

110 -

thereof, and to prevent an operator from ro-

tating the winding member 8¢ more than a-

single revolution, for each operation of the
1mpulse mechanism, an.off normal locking
pawl 35 is provided, the said pawl bun'r
adapted to cobperate. with an off normal
locking tooth 36 wpon ratchet wheel 25 to
prevent any further forward movement of
the winding member 30 until after the im-
pulse mechanism has operated. . The said

‘pawls 31, 35 and 33 are pivotally mounted

upon the inner surface of the casing 1 by
medns of a screw stud 37, said p‘uvls being
loose upon said stud 37 and lndependentlv
free to rotate thereon. A pin 39 is carried.
by pawl 83, projecting beneath an end of
locking pawl 31, as illustrated in Fig. 10.

115
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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 agaiust the disk
82 due to the tension of shunt spring 41
which acts upon pawl 31 to hold it in such
operative relation, Off normal locking paw}
35 is provided with pin 49 which is driven
into sald pawl 85 and projects beneath the
flat extension 317 of normal locking pawl
31, as illustrated by dotted lines in IMig. 10,
the said pin 492 engaging the lower surface

of this extension 317, A flat tension spring.

43 1s provided to act upon off normal lock-
ing pawl 35, the tendency of said spring 43
being to press the end 35', as illustrated iu
Fig. 11 downward, thereby tending to hold
the toothed end of pawl 35 oub of engage-
ment with tooth 36 and pressing pin 42
against the lower surface of arm 317

The shunt springs 41, 417 and the tension
springs 43 and 40 are ingulatingly mounted
upon the inner surface of the casing 1, suit-
able terminals being provided for the shunt
springs 41, 417, 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 paw! 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 81
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 relesse the calling device for op-
eration, the winding knob 87 is rotated by
the operator in the direction of the arrow
indicated -thereon, the pawls being sé ar-
ranged as to allow but a single revolution
of the winding member 30 for each opera-
tion of the device as previously stated, . As
to the winding operation, while knob 87 is
being rotated thereby

the winding member 30 is prevented, due

. to the engaging of the teeth on ratchet wheel

25 b{‘ethe check pawl 383. As the winding
member 30 nears the completion of its sin-
gle revolution, the beveled surface of tooth

34 on the ratcixet:wh_eel 25 engages the bev-.
eled surface of the tooth of check pawl 33

and as the movement of setting member is
continued, check pawl 88 is moved outward,
thereby causing its pin 89 to lift the locking
tooth of pawl 21 out of the slot of disk 82,
of course rotating: the said pawl 31 on its
pivot, and moving its arm 31’ toward disk

also rotating the
ritchet wheel 25 of course, back rotation of

1,087,564

This downward movement of arm 317
of pawl 31 causes it fc engage pin 42, mov-
ing the said pin 49 toward the disk 32, there-
by moving off novnal locking pawl 85 into
the position indicated by the dotted lines in
Tig. 11, divectly in the path of tooth 36,
and preventing any further advance of the
winding member 20, As the tooth 36 of
ratchet wheel 25 enga the ofl novinal
locking pawl 85, chee wl 38 moves into
locking engagement ooth 34 as in Iig.
12, thereby preven any back rotation of
the setting membe: As just stated, the
pin 89 was moved into ongagement with the
pawl 31 and the 1 nt of pin 35 was
enough to Lift pawl 81 out of the slot in disk
32, thereby veleasing the cylinder ¢ to allow
of a single revolution thereof by the spring
motor,
It

32,

while cylinder 6 is
g upon the pe-
Fig. 5, thereby
, closed and as
vevolution spring
locking enguge-
32, and stopping
vuise mechanism. It
during this revolu-
nal locking pawl 35
at position, due to the
buing in engagement
wawl 85 1n its dotted
the operator from

the cyl
41 again for
ment with the slo
the movement of wha

will also be noted the
tion of eylinder 6 o
is neld i its off nor
arm 31" of pa
with pin 42, bolding
position, and preventin

moving the winding m srd, while
check pawl 23, boing | rnent with

tooth 84, prevents sny back rotation of set-
ting member 30, thersby locking the said
setting member 30 against actuation during
the revolution of cylinder 6 or operation of
the impulse mechanism. Upor normal lock-
ing pawl 31 dropping into engagement with
the slot in disk 82, arm 31" moves upward,
allowing off normal locking pawl 35 to be
again restored to mormal by the tension
spring 43, thus unlocking winding member
30. It w1 be noted thiat 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
35 into 1its locking engagement, and when
pawl 81 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 secaring practically simultaneous op-
erstion of pawls 31 and 35 and these pawls
21 and 85 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

member 30 a single revolution and’con-:
tinues his hold upon knob 87, presstag it
forward so that tooth 36 is pressed firnidy
agamst the tooth of pawl 85, with the pres-
ent construction, upon cumplete revolution
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of cylinder 6 the normal locking pawl 381

ig free to again move into locking engage-
ment with the slot of disk 82, but.the pawl

35 iz 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
unti! the operator releases his hoid upon
the knob 87, thereby relieving this pressure

10 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
15 would be held out of vperative relation with
disk 82 if the opcrator continues this said
forward pressure upon the winding mem-
ber 30. &H}ile this condition just described

is an abnormal one, it is one of the points

29 which is a greatadvantage to guard against.
To prevent an operator from interfering
with the adjustment of the setting members

4 while the impulse mechanism is operating,
loeking mechanism is provided comprising

25 a pivoted locking arm 75 shown in a normal
position in Fig. 4. The said member 75 is
securely fastened to a hub 76 which is
Toosely mounted 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 5. The off normal
locking pawl 35 being held in locking en-

© .gagement with ratchet wheel 25 during the
35. time the impulse méchanism is operating, it
. .follows that focking arm 73 is also held in
an off normal position, due to this connec-
‘tion with said pawl 35 by link 77, the said

+ lockiig arm 75 being shown in its off nor-

* 46 mal or locking position in Fig. 5, adjacent
! to the ends.of sliding bar 17. Thus it will
be seenthat while the locking arm 73 is in
off normal position bar 17 is held loo  d

_.in the position illustrated in Fig. 2 and due
458 to,the rollers 18 engaging the teeth of star
wheels 16 it will be seen that all of the set-
ting members 4 ave locked against actuation
until pawl 335 is restored to normal and re-

- storing locking arm 75 to a normal position.

56 as shown in Fig. 4, again allowing move-
" menf of bar 17.
¥ have referred to the mechanism em-
‘ployed in winding the power spring and re-
. leasing the impuise cylinder for operation
‘85 and T 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
80 a well known form ~of governor G which
‘is.suitably geared to the cylinder 6. The
shaft 45 of governor G is suitably journaled
at one end by means of a pivot screw 16
~ which is threaded into the bracket 47, the
88 said bracket 47 being rigidly fastened to

5

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, ote end of the springs be-

ing secured to collar 52 by means of screws

54, the other end of snid springs 53 being
secured to the disk 50 by means of screws 55.
Attached to spring 53 are the weighted mem-
bers 56.  An adjustable screw 57 1s 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 votated. - Fhe 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
foree, 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 (3 with cylinder 6 comprises
a pinion 59 cut upon the shaft of governor
@, said pinion being in mesh with an idler
gear 60. Gear 60 is fastened to shaft 61,
the said shaft also having the fecth 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 63 which is in mesh with
the gear 66. Gear 66 is loose upon its shaft
67, the said:shaft 67 having a ratchet wheel
68 rigidly secured thereto. Pivoted to gear
66 is a pawl 69 which is held in engagement
with the teeth of ratchet wheel 67 by the
action of spring 70. Spring 70 is pinned to
gear 06, 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.

When the winding member 30 is rotatec
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
eylimder 6 to come to an abrupt stop and
but for the provision of the ratchet and pawl
mechanism upon shaft 67, the governor and

" 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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bers 4, 47,

S

is carried along by the governor, its pawl 69
moving over the teeth of ratchet wheel 68
whicli 1s now at rest, due to the locking of
cylinder 8, ‘

Fig. 17 represents diagrammatically a
substation telephone with the calling device
of my invention, which is also shown dia-
grammatically, connected thereto. In the
said TFig. 17, 80 represents an ordinary
switch hook in its normal position with a
receiver 81 hung thereon. A call bell §2 and
condenser 83 ave connected in bridge of the
telephone line, being normally closed througlh
the normal contacis of switch hook 80. An
impedance coil 84 and transmitter 85 are
provided being adapted to be connected in
cireuit when the receiver . ig removed,
whereby the call bell 89 ig disconnected.
The telephone cireuit is a well known ar-
Fangement and further explanation thereof
is deemed winecessary. 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 € are connected in circuit with the
telephone
adapted to have their contact intervuple b
the operation of cylinder 6 and the inter.
mediate members 5, 57, ete.,, and 3 as pre-
vionusly deseribed. '

Having described in general a preferred
arrangeinent of the calling device of my in-
vention, a description of its operalion will
be now entered into, Assuming the calling
device is connected in circuit with a substa.
tion telephone as illustrated in F ig. 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 mem-
ete, are adjusted io the position
udicated in Fig 1. With this adjustment
Impulse arm 5 is adjusted to be operated by
impulse tooth « only, thus operating im-
pulse springs 2 a single time, Impulse arm
5" 18 adjusted so that it will be operated by
impulse tooth " only, thereby operating im-
pulse springs 2 a single time, Impulse arins
5% and 5 are alse adjusted so that they will
be operated only by their corresponding im-
pulse tooth ¢* and @ thereby operating im-
pulse springs 2 but a single time, while iru-
pulse arm 5% is adjusted to be operated by
all of its corresponding imprdse teeth ot to
7%, thireby operating impulse springs 2 ten
times. Thus it will be seen thyt when cylin-
der 6 is revolved, impulse arm 5 is the first
arm actuated followed by imipulse arms 5,
52,/5% and 5 successively, and due to the
angular spacing of the sets ¢f impulse teeth
upon cylinder 6 as shown in TFig. 6, it will
be moted that there is o period between
each set of teeth in which no operation of
the impulse springs is eflscted, thus allow-

line, the said springs 2 bein !
? X )

|
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ing time for the automatic selection of a
trunk as is
relays or other purposes. Having adjusted
the setting members 4 so that the indicating
numbers indicate 11110, the tperator then
rotates winding member 80 g complete revo-
lution, causing tooth 84 on ratchet wheel
25 to 1ift check paw! 33 so that ite pin 39
engages normal locking pawl 81, lifting said
pawl 31 cut of the slot 1n di<" 32 *he arm
31" thereby acting upon 42 . mov-
ing off normal locking pawl 55 into its lock-
ing position to prevent further forward mo-
tion of winding member 20. _
locking pawl 81 being lifted out of the slot
in disk 32, the spring motor

well known or the operation of

ig free to act:

75 -

Upon normal

upon cylinder 6 which immediately starts

its rotation and the operator now relegsin
his hold upon winding merber 30 it is hel§
against back rotation, due to check pawl
83 being engaged by tooth 84 as tllustrated
in Fig. 12. "The cylinder ¢ havin immedi-
ately started its Totation upon being re-
leased by pawl 81, the said paw] rides upon
the periphery of disk 32, thereby holding
the shunt springs 41, 41’ closed. ~ Off nor.
mal locking pawl 85 having been moved into
i locking position as indicated Ly the dot-
ted lines in Fig. 11, locking arm 75 was
thereby moved into its locking position as
indicated in Tig. 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-
mal locking 7

movement, thereof and
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, arm 5 is

pawl 35, preventing forward.
check pawl 33 pre-

95

100

106

the first impulse arm operated, the said op-. -

evation being effectad in this Instance by its
corresponding impulse tooth @, 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 (3 as
previously described, this rotation continu-
g until impulse arm 5’ is operated, this
operation in this instance being effected by
its corresponding impulse tooth o, thereby
again actuating impulse springs 2 a single
time. Impulse arm 52 is next. operated a
single time -by its’ corresponding impulse
tooth a* followed by a single operation of
unpulse arm
pulse tooth a3,
to be operated,
by its corresponding teeth a* to 7%, thereby
causing ten operations of impulse springs 2.
After the last tooth §* has passed its im-
pulse arm 5% disk 82 is in a position where-
by normal lecking pawl .81 is moved into

Impulse arm 54, the last arm

5% by its corresponding im--

110

115

120

is in this instance, effected -

125,

locking engagement with the slot theren; 470



1,097,644 74

2

due to the action of shunt spring 41 which
is pressing upon said pawl 31, thus stop-
ping the movement of the cylinder ¢ and
also allowing the shunt springs 41, 41’ to
5 open their contact.  The vestoration of lock-
ing pawl 31 to normal of course allows off
normal locking pawl 85 to be moved to its
normal position as indicated in Fig. 11, due
to arm 31" moving upward allowing pawl
10 858 to follow, thus rcleasing the winding
member 30, The restoration of pawl 385
also moves locking arm 75 into its normal
position as indicated in Fig. 4, thereby free-
ing plate 17 and allowing adjustment of
15 setting members 4, whereby o different set
of impulses may be set up if desired.
Should the subscriber desire to repeat the
same call,-that is, fransmit the same set of
_impulses which were last sent, it is only

20 necessary to again rotate winding meniber

30 as before, thereby causing another opera-
tion of tlie impulse mechanism of the calling
device. Although as previously stated, when
the cylinder 6 makes o complete revolution,

25 it comes to an abrupt stop when pawl 31 re-
engages the slot in disk 82, 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

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

45 the appended claims.

“Tclaim; .
T A calling device comprising adjustable
impusse mechanism, an independentfy man-
_ually operable adjusting member for said
50 impulse mechanism,.a spring motor device
adapted for operating -said mechanism, a
manually operated winding member for/said
moétar device, mechanism operated reslpom
. 5ve fo the winding operation of said wind-
55 1ep member for releasing said impulse mech-
anism for operation by ‘said motor dévice,
and means for locking said winding mem-
ber dgainst actuation during operation of

s

said impulse mechapism. i :

60 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 op'erateél respon-
65 sive to the winding operation of said winding

member for releasing said impulse mecha-
nism for operation by =aid motor device, and
means for locking =aid impulse mechanism
against adjustment. during said winding op-
cration. !

3. A calling device comprising a manu-
ally operated set{ing member, impulse mech-

anism adjusted responsive to sald member,

a manually wound spring motor device
adapted for operating said mechanism, an
independently operable winding member,
wechanism operaied responsive to the wind-
ing operation of said spring motor device
for releasing said impulse mechanism for
operation thereby, and means for locking
said setting member against actuation and
to prevent interference - with said mecha-
nism during operation of said impulse mech-
anism.

4. A calling device comprising u manually
operated setting member, impulse mecha-
nism adjusted responsive to said member, a
manuilly wound spring motor device adapt-

ed for operating said mechanism, an inde- .

pendently operable winding member, mecha-
nism operated responsive to the winding 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-
suism 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 operatién of said spring motor device
‘or releasing said impulse mechanism for
operation thereby, and mechanisms to pre-
vent 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 raécha-
nism adjusted responsive to said member, 4
spring motor device adapted.for operating
said impulse mechanism, a manually oper-
ated winding member for winding said mo-
tor device, means operated responsiye to the
winding operation of said winding member
for releasing said impulse mechanism for
operation by said spring motor device, and
means to prévent 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 8 setting operation of said setting mem-
bers during operation of the impulse mecha-
nism. ’

80

85

20

95

100

105

110

115

120

12

138



8

8. In a calling device the combination
with a plurality of setting members, of im-
pulse mechanism adjustable by said mem-
bers, spring wotor mechanism for operating
sald impulse mechanisi, a winding member

~adapted to be operated for winding said mo-

10

18

20

tor mechanisim, and wmeans for preventing
operation of said setting and winding mem-
bers during operation of said impulse
mechanism.

9. In a calling device the combination

~with a’plwality of setting members, of im-

ulse mechanism adjustable by said mem-
bers, moter mechanism for operating said
impulse mechanism, a movable plate com-
mon to said setting members and carrying
devices adapted for locking cobperation with
sald setting members, and means for pre-
venting movement of said plate during eper-
ation of the impulse mechanism, whereby

-said setting members ave locked by said de-

25
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vices, -

10. A calling device comprising a rotata-
ble member, ‘impulse feeth of varying
lengths, carried by said ‘member, motor
mechauism for rotating said member, an
impulse arm adapted to be reciprocated by
said leeth when said member is rotated, and

meaus for adjusting said arm with relation
to seid teeth whereby said arm is recipro-

cated by a number of said teeth depending
upon its relative adjustment.

1i. A calling device comprising a cylin-
der, impulse teeth of varying lengths, upon
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-
tion to said ieeth whereby said arm is ve-
ciprocated by a number of said teeth de-
pending upon its relative longitudinal ad-
Justment,
- 120 A calling device comprising a eylin-
der, sets of impulse teeth carried upon the
periphery of said cylinder, each set compris-
ing teeth of varying lengths, motor mecha-
nism for rotating said cylinder, an impulse
arm for each set.of teeth adapted to he ve-
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 an aym is re-
ciprecated by a number of its corresponding
teeth depending upon its relative longitudi-
nal adjustment, said sets of teeth being so
disposed upon said cylinder with relation to
thenr corresponding arms, that no two of
said arms are reciprocated at the same time
during rotation of the cylinder.

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

periphery of said cylinder, each set compris-.

1ng tecth of varying lengths, motor mecha-
uism for rotating said cylinder, an impulse

1,097,844

arm for each set of teeth adapted to be re-
ciprocated thereby when ¢aid cylinder is ro-
tated, means for longitudinally adjusting
each arm with relation to its corresponding
set of teeth wherehy an arin is reciprocated
Ly a number of its corresponding teeth de-
pending upon ils relaiive longitndinal ad-
Justment, said sets of teeth heing so disposed
upon said cyltnder with relation to their cor-
responding arms, that ne two of said arms
are reciprocated at the same time during ro-
tation of the cylinder, and a set of codpera-
tive impulse contacts common to said im-
pulse arms adapted to be operated corre-
sponding to the reciprocation of said arms.

14. A calling device comprising mmpulse
mechanism, a manually operated setting
member for adjusting said mechanism for
iransmitting different numbers of impulses,
n spring motor device adapted for operating
suid mechanism, means for normally locking
sald mechanism, a second independently
manually operated member for winding said
motor device, and means actuated upon final
winding movement of said winding mem-
ber to unlock said mechanism for operation

by said motor device.

15, A calling device comprising a plu-
rality of independently operable setting
meibers, impulse mechanism adjustable: by
said members, motor mechanism for operai-
ing said impulse mechanism, and means for
preventing any effective actuation of said
setting members during the opération 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-
pulse 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 teet
te operate said arms and impulse contacts
according to the adjustment of said arms.

18. A calling device comprising cylindri-
cally disposed relatively stationary sets of
impulse 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-
cording 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 arm and associated

J
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impulse teeth, an impu

1,097,644

adjusting member for each set of
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
sa1d 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 relativel stationary sets of
i f;e arm for each set
of teeth, means for adjusting said arm for

téeth, im--

L=/
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 thercof, : :
*Signed by me at Chicago, county of Cook

‘und State of Ilinois, in the presence of two

WILLIAM KATSLING.

witnesses.

Witnesses:
.-+ Georee_E. Musrier, -
* M. R. Rocurorp.
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