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PATENT OFFICE.

* CHARLES M. CROOK AND  ALBERT E. LONG, OF CHICAGO, ILLINOIS, ASSIGNORS TO:
STROMBERG ELECTRIC COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF

MAINE.

TIME-CONTROLLED MECHANISM.

Application filed February 3, 1925. Serial No. 6,538.

.Our invention relates to timed-controlled

. mechanism.
. One of the objects of our invention 1s to
_ -provide improved means for controlling. the
5. rate of movement of a power driven element.
A further object of our invention is to
provide means for controlling the rate of
‘movement of a power driven element com-
_prising a time-controlled motor which does
10 not furnish any of the power for driving

.the power driven element.

.. . A further object of our invention is to pro-
*.vidé a.construction in which a power device
 1s.provided for driving.a certain element or
“16 elements-and in which the rate of movement
“of these elements is controlled by a time-con-

trolled  motor.

A further object of our invention is to pro-

" vide.a construction comprising.a power de-

" 20 vice and an element or elements driven from

- said power. device and means for restraining

" “the, movement. of the driven element to a

., quick ‘intermittent. or periodic motion, said
" mieans comprising a time-controlled motor.
‘25 - Further objects will appear from the de-
_.scription and claims.. . . '

"""Our invention is illustrated.in connection.

_:with a workman’s time recorder, although it
 is,obyious that, it is useful in. connection with
‘30 gther * mechapisms. Tha . time _recor
,-shown is similar in many- respects to the
', construction described in the co-pending pat-

. ent.application of Crools, Serial No. 609,573,
.filed December, 29, 1922. The time recorder
35; shown is of the type which operates on a card

"'having a number of columns thereon desig-
‘nated @n” and “Out” and also having spaced
lines, one above the other, on the card for a
.number of days. .. . .. _ E

" The workman on coming in in the morning

inserts. his card.into the machine, and oper-
ates a- lever or other suitable -operating

_means, which will cause to be typed in the
proper. place on the card the time at which

46 ‘the workman comes in. Similarly on going
out at noon, he inserts the card into the ma-
chine, and operates the lever, causing:the
time at which he goes out at noon to be
printed or typed on the card; and so on for

50 the other columns. Means -are provided

whereby al a certain time a shift will be

made which will automatically cause the
card to be positioned for printing in a dif-
ferent coluwn. Means are also provided

.recorder

whereby the shift can be made manually in
case a workman comes in late or if for any
other reason it is desired to print in a differ-
ent column from the column where the print-
ing would naturally take place. . .
In order that the time of arrival and de-
parturg will be printed on different lines on
ditferent succeeding days,. time-controlled
means are provided operable automatically
once a day for causing the vertical. position

~ of the card to be varied from day to-day,

to cause the date to be printed in the proper
place on the card. o
All of the above provisions are disclosed
in the prior Crook application referred to.
In the present construction, however, im-
proved time-controlled means are provided
for effecting and controlling.the movement
of the various parts of the recorder, such
as the movement of the type carriage, the
movement of the card rack, the movement of
the clock hands, etc. R
Specifically, a powerful spring motor is
provided for effecting the movement of..the
type carriage, the type wheels on. the :type
carriage and the other- power driven parts,
and the movement of these power .driven
parts, particularly. the .movement. of :the

60

70

80

type wheels, is limited to a_ quick inter-

mittent' " or *‘periodic - ‘movement’ (once' a
minute) by means of an escapement which is
allowed to operate. periodically. by means of
a time-controlled motor. This motor, in the

86

form shown, comprises a clock mechanjsm,,

having its own escapement, so. that:the pri-
mary escapement:which controls: the power-
ful motor is, in turn, controlled by a second
escapement which regulates -the movement
of the clock mechanism referred to. i
In the drawings, in: which the invention
is illustrated. .- C T
Figure 1 is a.front view of a time record-
er, the parts being removed to show .the

90

96

interior construction. showing the controlled -

and controlling spring motors, the sliding
type carviage and the cam for controlling
the step-by-step movement of the type car-
riage; ' S

[ig. 2 is a section on the line 2—2 of Fig.
1 showing the primary spring motor and the
gear train from this to the main counter-
shaft; ‘ '

[fie. 3 is a section on the line 3—3 of
i 1, showing the controlling spring motor
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or clock mechanism and the escapement by
which it contrpls the imain;copngershaft
referred'to and-altows it to 'meve: ofly once
per minute; -
- Fig. 4 is a front. view Qf the mechan
for. controlling the moveent of the type.
carriage;

Fig. 5 is a section on the . line f-«5.0af
Fig. 1 showing the type carriage and the
mechanism for contrelling its movement ;- *

Fig. 6 is a section on the line 6—6 of
Fig. 4; : e

Fig. 7 is a front view showing some of the
parts of Fic. 4 in-a diffevent position;

Fig. 8 is a horizontal ‘section: on ‘the linc
8—8 of Fig’ 1 showing the primary spring
motor and the controlling spring motor or
clock ‘mechanism; - SR

Fig. 9 is an enlarged: section on the Hne

9—9 of Fig. | showing the primary spring”

“motor; - -

“'Fig.-1 showing ‘another view'of'the primary’

25’

Fig. 10 is a section: on'tlie line 10—16 of

spring motor; S i
Fig. 11'is a section’ on the line ¥1—11 of

“Tig. 1 showing dnother view of the primary

© -spring ‘motor; gnd‘

30° ro e vy,
“spring motor'or clock ‘mechanism.

- Fig 12'is @ perspective’ view: 6f the pri-

: mary escapement! controlling thé main spiing
“motor; and ‘i turn, controHea ‘by a second

g

' thé ‘cam( 19." This’secortd 'cam, lvet
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ment of the type wheel carriage has provi-
+519ns <whereby  the carriage 1§ given a step-
~by:step “movernent i ‘one’ dircction and a
qttiek return in the opposite divection auto-
matically. The step-by-step movement. can
be so governed that the shift. from column
to column will take place automatically at
- practically any desired intervals. The con-
struction whereby this is accomplished is
substantially- the 'same as that described in
the copending application of Crook and
Long, "Serial Number- 627,574, filed- March
26th, 1923. However, in the aforesaid Crook

~ and Long 4pplication the veturn of the time
. carriage ‘required considerable time; prob-

‘ably an hour or more, whereas in the’ present
construction the returh ‘of the carviage is

* ‘effected almost instantly. The periodic step-

by-step movement of the carriage fron left
‘to right is controlledt by a controlling Tever
18 pivotally: mounted ‘at 17- and ‘the quick-
return is effected by means of & lever: ‘18
alsd pivotally mounted at'1T and 'érigaéging
oets
the return by ‘éngaging’ the first’ ‘cant lever
‘and moving it; thé ‘second cain“lever'being
“provided with~# projection 20 ‘which 'en-
gages a pin 21 on the first lever on it§ return
/movemerit.'“The controlling lever-16 'acts on
"the’ type ‘cartiags’ throtioh “4ir- fntermediate

“Tever 99/ contlectert’to’ thie Hover 16’ by fredns:

We will “first describe “briefly’ the ‘parts=of a’ spring' 23} this intermbdiate lever 20

which are similar to the constiuctibh 'shown:

~ in the Crook application réferred:to!”  Fhese

35

similar parts ‘comprise’ the' laterally ‘shift-

“‘able type carriage carrying the type wheels,

40

‘ The type carriage :10 i

Do

 Type. wheels and, type. carriage. (Figures *.

~ the:hammer mechanjsm, the ‘card’positioning ‘
* méchanisny, and: the ‘tiie indicating- mecha-

nism, that is; the _c'l@’g:k_{fac’éiarii}"lia‘nds:az_:é;t(:._’

P

provided "with"

“iSuituble rollers 11 which “travel ‘along’ the

45 it :
‘rack 13 is ‘mounted on‘ the front of-the car-’

transversely extending i guide’ fods 12 - A

Criage whicl meshes ‘with a pinion " 14 ‘con-
iitrolled by the carriage shifting meéchanism.’
“T'he type carriage hasa series of ‘type wlieels

driven from the type wheel: ‘gear 15 havin g

- indicia for typing the minute; the howt and

0b -
“-the hour wheel onée’

60.

> mechanism.
}6;.

the day of the week. These type wlicels ave’

“shifted  periodically to:bring - the proper:
-printing indicia inito printing:éondition, the’

miniute wheel being shifted’ once’ per minute.:

wlieel once per day. 7
Type carriage control (Figs. 4.8,6 A_A(]md 7)..

The shifting of the type cavriace to. bring
the printing in -the propey columnion the-
card: is controlled by swmitable transmission
from the rotatable time controlled® cam:

The mechanism: for- controlling: the move-

per vhour-f'an'd‘ ‘the day-

~havirg 'a segiientil gear 24 miéshing ' with a
‘pinion 25, with' which’ pinibn ‘rotittes it gear
14" meshing ‘with ‘th’ raclt 136t the” Epe 100
‘carrfagé. F‘hr“ﬂhé’ ‘ordinary eoperation'’of the-
recorder, the seamental pear’lever 9% nisves
* the Sprinig tonnection’ being’ provided $itply
type 105

to enable’ manual ‘aAdjustmenit o tHe"
“carriage indeperdently of the cdm "c'()'i'grol)"

_adjustment:” Khis ‘feature' o indepéndent

~adustment; of ‘the  type ‘carriage is' 'sttbstan-
tially the same as that disclosedin’ the’ abigve
‘Prior pplicatibn, anil is offited Ty siens, 110
ncluding the ‘pivoted. arri 27 and: A LAl
728" connecting’"this" pivotéd arm with“the
lever 92" “Thg follower end 29 6% the tm
“controlled” lever - 16 i5 "held” in’. engagemient
with the, adjustable arcuatecarii pieces 30, 115
* by mearis of g ¢oil' tension spritig 31 domnect-’
'Ing the twp cam controlled ‘levers. 16 atid 18.

The follower 32" of the ‘cam contfolled Tever
18'1s héld in engagement with the- conitrol-

ling cam: by means of a sprinig 83 having 120

‘orie: end ‘secured to a- fixed” part of the ‘con-

struction and its other end secured: to- a ‘pin

34 on this lever. CoTTm e
‘During the greater part of the revolution

of the cam 19 the follower 32 rests: on the 125

periphery of the cam, but in orderto pro-

vide for an abrupt definite drop-off to insure

mstant return of the carriage; an additional

. follower member 35 is provided in the: form

of the pin semi-circular in cross section se- 130
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i cured :to the lever :18 and éngageable with provided between the two comprising a lever
the cata 19 to control the return movement extension 42 pivotally mounted on the main
of the.arm. Referring to Figure.7 the cam ' lever: portion and having a stop shoulder 43
is rotating in the direction.indicated by the for engagement with the main lever portion,

s arrow A-and :will soon:diserigagé.the:fol-. which is held thereagainst by mcans of the ;g
lower 82. However, the:arm:willinot be:re- spring. 44. This pivoted lever extension is

- turned at this time as it will still:be held .out connected to the hammer lever by means of a

by the engagement .of ‘the:semi:circular pin link 45. ‘

- follower -35. :Howaver, as the :mdvement of-
-10: the.cam: continues:it: will soon disengage this.:
~semi-cireular ‘pin:also:and ~becaisenofi:the. :The card: positioning -mechanism ([igs. 1
flattened - face ‘ofithis: pin).this disengage- and 3) is controlled from a spur gear.46
" ment. will not be .gradual,-but will take place - which is driven from the main countershaft
instantly and permit an:nstant return of.the- 47 :by:-transmission including-a pinion 48
15 arm:as soon-as:the pin:drops off: the :abrupt - mountedi.on the main: countershatt, a gear. yo
- shoulder. 1. ti 5 s e e (i o iy :49-meshing with:the pinion 48, and a pinion
- As this pin 35 drops off: the abruptishoul- 50 .votatable with the:gear 49 and: meshing
der:‘and the:arm: 18: moves {down. witil" with the card positioning gear 46. The card

the ; follower :32: engages the: depressed :por- positioning mechanism may: be sumnilar to the
_20.tion of thé cam, the-follower lever:16 will/ coustruction shown in the Crook application y

Qar(l positioning mechanism.

-3
&

[}

. be:forced awayifrom the:center of the cam-!ireferredto. i vl
+-carrying:disk: 36- because of the engagement.i:: N R N P R U N P
~of the-gxtensiox1::20 'Wit,h.uthe',pin:glﬁm;t—he . Main countershaft and transmaissions.
_-sidé of the leyer.16. - The movement of the- :The-mmain: countershaft 47 is driven from
. 25 lever 18 -will be sufficient to lift: the: follower:: the- primary- spring ,motor "by transmission yg-
point 29 high enough to clear:the-outermost- including ‘a‘:gear 51 votatable- with- the
- one'of the aroiiate cam:pieces.-30 sodthiat on- déiven spring barrel 52, aipinion 53 meshing
- thercontinued: movement : of: the., controller - with-this gear-a-gear 54 rotatable-with: this
;- cam, -this: outermost cam-piece 30 will-ride . pinion.ia gear 55:meshing with this gear 54,
.. under the point of the. follower: /Asthéicon- a:large. gear meshing with-the:gear 55, a
. ‘troller .cam icontinues :to srotate;:theabrupt: -pimon 57 meshing:with the large gear, aigear
rise 37 of the icam: engages the follower.-pin«:58 rotatable with:the-pinion, and a pinion-59
.32 and . forces:the léver. 18 outwardly; dis-..-meshing with. the-'gear 58 -and ‘mounted :on
".engaging the extension 20 from . thespin :21'-the main countershaft-47. Cenne it E
. 35.0n the.other: followér lever::and.: permitting . : The: type sheel gear 15 on the type car: 00
~.:the -point. 29 of:ithis. other follower-lever.:to riage is-driven from the main countershaft
..engage the'arcuate cam:piece 30.undernéath-:by meins of a-gear: 60:niounted on this main
...because of ‘theraction of theitension:springi: countershaft, au:-elongated pinion:61. mesh-
31 connecting’ithe: two follower-levers. ... ing with this gear and-a gear 62 mounted on
40, ,Du'ring-s.thei.‘continued;:mOVemént-z.of-'ithe‘.;the type éarriage’and meshing:with the elon- ;95
. controlling cam, the point .29 of the follower:: .gated- pinion-61 and- with the type wheel
lever successfully drops off from the.suc- gear 15, this elongated:pinion being ofsuffi-
cessive arcuste cam pieces, 30, causing a: cient length’so that the gear 62 can slide on
chifting of the type carriage at the desired: it and be in‘mesh-avith it-in dany position-to
.45i-time intervals:’ “These - arcuate :cam .‘pieces: which ' the laterally shiftable carriage may -110
may be adjustable circumferentially- in-ithe be moved: This transmission is similar-ito
concentric grooves in the cam carrying disk: that shown in Crook application referred to.
36, just as in the:prior application referred: :The carviage shift controlling..cams are
to. e . .+. i .+ .. :driven:from the main countershaft 47 hv a
. 50 - In order to rectify or.justify.any. slight. transmission (Figs. 4,5, 6 and 7) including 115
mis-alignment which: may be present in the a gear 63 meshing with the elongated pinion
type carriage-at the time the type haminer 61, a bevel pinion 64 rotatable with the gear,
Jover 38 is operated, justifying: means are a bevel gear 85 meshing with the bevel:pin-
provided comprising & notched star wheel 39. jon 64. the! pinion 66 rotatable with the beve!
_ 55 rotatable with the pinion 95.and: a_tooth 40 gear: 65, a gear 67 .meshing with. the pinion ‘120
mounted on a pivoted arm 41 connected with.’ 66, a-pinion 68 rotatable with' the:gear 67,
the hammer lever, this tooth being:engage- and a gear 69 meshing with the’ pinion 68
able in one of the notches.of: the star:wheel. and mounted on the same shaft 70 on wliich
to accurately position the star'wh_eell to cause the-carriage controlling cams are mounted.
60 the printing tobe done in acourate alignment b s o 125
in tlll)e column. In.order to provide for a full - .Przmq_ry motor (Figs. 8.9, 10 and 11).
and complete movement of the lever-which ~ The primary spring motor comprises two
~carries the adjusting: tooth and:also for a spring:drums similar in sone respects to the
full and complete movement of the actuating: two spring drums used in phonograph mo-
.65 hammer, a spring lost motion :connection is -tors, one spring drum 52 being -driven from 150

~

ud



10

15

20

25

30

35

..U\

0

4.

the other deum 71 in a yielding flexible man-
ner. The inner ends of the springs 72 of
both drums are riveted to the rotatable shaft
73, the outer ends of the spring being se-
cured to the respective drum casings 74, 75.
The transmission above described from the
motor to the main countershaft is from the
driven spring drum 52.

The winding mechanism acts on the driv-
ing spring deum.  This winding mechanisin
comprises the winding stem 76, a pinion 77
mounted on this stein 76, a gear 78 meshi-
ing with the pinion 77, and a gear 79 mcsh-

ing with the gear 78 and mounted on the

driving spring drum 71. In order to pre-
vent the driving spring dvanr from unwind-
ing a ratchet wheel 80 is mounted. on the
winding stenr 76 and engaged by a spring
pressed pawl 81. : :

Inorder that the driving spring drum may:
at all times exert a substantially uniform pull

on the driven spring drum, we provide means-

1,676,253

and means whereby the internally threaded
bushing 88 is comtrolled {rom the. driven
drum 52 and the apertured bushing 89 is

“controlled fromy the driving drum 7t The
internally threaded bushing 88 is geared to -

the driven drum by means of a gear: 91 ro-
tatzble with this bushing and nieshing with
the gear 92 rotatable with the driven drum.
The bushing 89 having the squared epening
is geared to the driving drum through the:
intermediate ‘winding gear 78 previously re-
ferred to, which is mounted directly om this
bushing and meshes with the gear 79, and
consequeltitly the-bushing is rotated whenever
the - driving -drum - is rotated. . From the
above it will be seen that a relative rotation
In" one direction - between the two spring
druins: will cawse a shifting of a shiftable

* bar 86 in:one direction because of the thread-

for limiting the relative rotation between the .

two spring drums.
provided for this purpose, the design is sach-
that this relative rotation bétween the two
drums 1s limited to nine revolutions. This
himiting means. comprises a geneva gearing

In the particular means-

(Figs. 2 and 8), the single toothed gear 82

being mounted on the driving drum, coax-

tally therewith, and the .multiple toothed:

gear 83 being mounted on the driven spring -

drum eccentricall¥1 with respect thereto.
The multiple toot
with one tooth 84 of peculiar formation so

that when its edge engages the circular por-

ed gear 83 is provided.

tion of the single toothed gear, further rela-

tive rotation of
direction is prevented. It will be seen that

the two gear members in that:

this limiting tooth 84 will not only limit the -

winding up movement of the driving spring-

drumr with respect .to the driven spring
drum, but will also limit the unwinding

movement of the driven spring drum with:

The-

respect to the winding spring drum.
limiting movement in one direction is ef--
fected by the engagement of the odd tooth:

of the multiple toothed gear on one side of’

the tooth 85 of the single toothed  gear and
the limiting movement m the other direction
is effected by engagement of the odd tooth
&4 on the other side of the single tooth.

In order to indicate the relative positions
of the two winding drums with respect to
eaclr other, we provide an indicator compris-
ing a longitudinally shiftable bar 86 which
controls through suitable transmission a suit-
able indicator 87 adjacent the dial of the
clock and which shiftable bar is controlled
by the relative position of the two drums.
This control by the two drums is effected by
means of an internally threaded bushing 88
into which the end of the shiftable bar is
threaded, a second bushing 89 in which the
squared end 90 of the shiftable bar isslidable,

ed engagement: between .the bar “and- the
threaded bushing and relative rotation in
the oppostté direetion: will cause - sliding
movement of the shiftable bar in -the: oppo-
site direetion. Thus, the: position of this
shiftable: bar indicates the- relative position
of thetwe drums. -» - - A

"Phe: transmission from this shiftable bar
86-to:the- indicating member 8% comprisés a
bracket 93 secured to the shiftable bar 86, a
bell crank lever 94 pivotally mounted at 95
and-having otie arm connected by a pin-and
slot- connectiofs witl the bracket 93-and a link
96 pivetally comiected at one end to the other
arm:of the bell ctank lever 94 and conmected
at it mpper:end to the shiftable indieating
member 87.:" The indieating member is pro-
vided with two :arms 97 and 98 suitably
guided:ito:‘cause the ‘indicating member to
move: upy‘and-down - wertically: ‘These arms
are provided simply to guide the indicating
member and cause 1t to move smoothly an
freely: e
_ Timing motor.

Thus far we have described the powerful
primary’ spring motor which furmshes the
power for the moving parts and have also
described the tramsmisston from this primary
motor to the main countershaft and from

this countershaft to various driven mecha-:

nisms. We will now describe the means
whereby a small ¢ime controlled motor con-
trols and regulates the movement of the
main countershaft which is driven from the
primary motor. ‘Fhis small controtfmg mo-
tor ‘13 moumted o the side of the maitt mo-
tor.. Its function is to control the movement
of the mzin' motor and the parts driven by
the main motor. It does this by controlling
an escapement which permits a quick peri-
odic’ movement of the parts driven by the
main motor, one movement per minute being
pernitted. The small controllmg motor is
itself controlled by an escapemrent in the
usual manner of spring clock mechanisms.

5

80

85

90

9%

100

105

110

115

120

125

130



10

16

20

26

30

40

456

s0

b5

6v

65

1,676,253

The 'spring drum which drives .the small
controlling motor is kept wound- up by the
movement of the powerful primary spring
motor. There are thus three mechanisms
directlv associated with the spring drum of
the small controliing motor (1) the escape-
ment which controls the periodic movement
of the primary motor and the parts driven
therebv: (2) the escapement mechanism
which controls the movement of: the spring
drum of the small controlling wotor in the
usual manner of a clock escapement; and
(3) the means for kecping the spring drum
ol the small controlling motor wound up_at
a uniform tension comprising a transmission’
betiveen the powerful primary motor and
the:'spring drum of the small controlling
motor. : - : :
"~ We will now describe in detail these three
mechanisms, and [irst, the manner in- which
the escapement’ which: controls the primary
métor is itself controlled by the controlling
motor. A gear train connects the star wheel
99 of this escapement with the:main counter-
<haft 47 so that there is a' spring tension,
tending to rotate this :5tar wheel:in the di-
rection of the arrow B in' Figs: 3 and' 12:
This gear train comprises the pinion 48 and
gear 49 previously described; and a pinion’:
100 meshirig with the gear 49, and rotatable

5

‘tinued - movement. of the star swheel forces
thei lower end- 6f the escapement lever down-
wardly causing the pivoted dog 103 to slip
past the point of the tooth with which it is

in engagement, the spring 106 permitting the 70 :
necessary yielding of the pivoted dog. The
movement of the star wheel 99 continues
until the point of the tooth which engages -
the follower 105 has. forced this follower
radially outwardly far enough to permit the 76 -

- poini of the touth to slip past and the move- .

ment-of the star wheel 99 is thereafter ar-
rested by the engagement of a tooth with the
follower 104 which has been-radially inward -
by movement of the escapement lever. "Tlie 80
tooth. of the star.wheel thus presses on'the
follower 104 -urging it radially- outward,

-and again causing the dog 103 to engage and.

follow up a tooth on the star-wheel 102..:Jn: -
this movement the dog '103.is held rigid 8%
with respect to the escapement lever 101 by:...
‘means of a stop-pin 107 on the lever which
is engaged by the dog.-- In this manner the -
star wheel is-given a quick- periodic: move- . -
ment -once per-minute. - .o 00
The'transmission between the spring:drum-
of the:small motor and-the controlling star -
wheel 102 comprises a pinion 108 mounted-to:.-
rotate with this star wheel, a gear: 109-mesh?

_ing with: this: pinionrl08;:a-gear+110; rotat- 05 -

with: the star-wheel 99. -~‘This:star wheeli 99 ,-.able=;\vitlr:the~gear;x109,-.anpinion1 11l:¥otate

is -permitted -to move -periodically -
minmite by the escapement: lever ‘101 +This

‘escapement - lever: 101+is coritrolled by & six

toothed star wheel 102 which is driven from™
thé-small controlling! motoreor ¢lockiinecha~
nisth, the movemment of this tontrolling clock.
mechanism -being so controlled: that: the: six- !
toothed: star: wheel-makes: ui complete révolus:
tion.every six minutes '
the distance. {rom one :tooth/:to: the:other-
every:

carriés at-its. lower end & spring :presseddog;

103, the,purpose of ‘which: will: be--described:
The escapement lever has at its -

hereinafter.
upper::end - two -branches - having: follower

portions: 104i and 105 for: co-operation with
the:.teeth: of: the- star: wheel 99.+. When! the *

follower portion 104 is in, engagement- with.
;99. the spring.;- y ) )
tar wheel imand;, the -spring.-.drum; comprises .a: detent...;

the: tooth' of the . star..wheel
pressure tending to move the s
the direction of the-arraw.B-ctuses:the: tooth
of the star wheel to press);on::th.e;,fpllqwerg-,
and urge it radially outwardly causing the
tip of the dog'103.to bedriagainst and follow
the tooth of the star wheel 102'with which it
is in engagement. This movement con-
tinues until the star wheel 99 has travelled
far enough to move the follower 104 to re-
Joase the teeth of the star wheel with which
it is in engagement, whereupon the released
star wheel gives a quick movement under
the action of the spring tension.  This move-
ment of the star wheel causes one of its
teeth to engage the follower 105, and the con-

minute. - The: escapement;Jever ; 101

once' a- -able with the gear 110, a:gear 112 meshing

with the piniom111, and & pinion 113 rotat:l -
able with-the gear 112-and meshing with the -
:gean-114:on ‘the casing 115 of:thespring 100
dl‘llm;;:i " et (2 [RTASEER ",;11”':.1,:'!1 ’
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+ Tt.will be noted that the-only work:which::

-thig:small..controlling motor has to:do is:to:-
-drive . the, star. wheel-, which controls;the:-!

:or.s('y-th'a‘tvit-1ro‘tates'=t§moyemerits;of‘th’eiescapeme'nt;;i nig o wiiiic 108,

' The- escapement ‘which: ‘controls ‘the: move-.:
ment of the controlling. motor or.clock mecht::
\anism may be similar:to: an ordinaryescape-::
ment for controlling 4- cloek: mechanism -and« =
is not shown.in.great detail:but:comprises 110,
the -usual-oscillatable balance ;swheel 116 fands
.transmission; betweeni this-balance: wheeli:and -
the ;spring motor, ~whereby:a- time. control: s
s exerted on: thig spring motor. . .. .= hine
This transmission. between the. escapement;:115.

»
3
1
]

whee] 117 controlled,by the escapement lever;..:
"with. this, detent, wheel, aj gear -119 ineshing; i
with'this pinlon, & pinion 120. rotatable with 120
ion, and a pinion 122 rotatable with this
gear, and meshing with the gear 110, here-
the spring drum through transmission previ- 125
ously described.

of the small controlling motor and the spring
drum of the primary motor, whereby the

and: balance .wheel; a pinion 118 rotatable,;...
this ;gear, a gear: 12,1',v,lr'1es'hing'.-with-,thi,SI?PiD*-uZ ;
inbefore referred to which is connected with
The transmission between the spring drum
primary motor keeps the spring of the con- 130
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trolltng motor weund ito a.uniform tension, :tially :a complete oscillation back and forth
comprises:a pinion . 123-mounted. onrthe shaft lbetween:t.he timne it is released by one (lctept
124 an -svhich sthe (pinian 53 :is:mounted, & rand.detained by the followine detent, said
gear 125 mesling avith ‘the tpinien 123, sa provisions compristng a spring controlled
pinion (136 (rotatable swith ‘this.gear,-and a2 dog acting between the osctlatabic member
gear "127smeshing «wvith ithe ypinion 1126 ;and - :and rotatable member which vields to per-
mounted . on-:the «shaft 128 sof the.spring .mit the conipletion of the osciiation.

drum:.(Oneend of the spring iis«connected: . 3. A power device, an s apement for

>

tothis :$haft, the.other end beingiconneeted controlling the movement of said power de- -

10 sto-the drum;housing t29,son-which the drive: wige, a second power device. and means
gear 414 asimeounted: ;. .o ~ whereby said second power device controls
It will'be .saen-that this:controllingiclock :said escapement, said escapenment compris-
mechanism orsmall: moter:comprises .essen---ing an oscillatable member and said con-
tidlly -a:ispring :driven, .balance:wheel seon: ttrolling means comprising a rotatable mem-

15 strolldd, .clock :rmechaniam::iwhich +permiits.ber.shaving -a plurality of detcut§ ‘which
perviadicmovementiof theimain. eouritershaft :isuccessrvely..(letam.and release said oscil-
47, 0nve (per /mimute, this weentrolling.cloek tlatable. member, sald -escapement and con-
mechanisuxrfumiéhhlgtﬁone!afrthetpowemfdr,rlrtrollmg‘ means having provistons wheveby
drising:the!madin :eountershaftand. in: fact, ‘tthe.esoillatable meraber will make substan-

20 sbeing itself isuppliedl with spower ifrom the i tially.la complete oscillation back and forth

main primavytm(}(m::vq.:mm it e pecpeot cssbetaveen -the time it is released by one detent-

60

70

Mhile we haveshowit butigneformiof our:-and detained by the following detent, said-

inventtion1it ris:to) belundevsteod hat swe:do - provisions. comprising a spring controlled
notsdesire-te: limjt:ourselves<to this particu-: dog: acting between the oscillatable member
25 tlar construction since muny.changes:-and :and @otatable mentber and mounted on the
modifications;analy dbe madextherein without oscillatable member, which vields to permit
depavture lfrvomothe:iscope of rthe ifollowing : cthe:completion -of the oscillation. :
claims. ;. - e S T P B
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v i cotl:springs, a shaft to.which the inner ends

30 LA power :deviceiian-eseapenrent - for; “of both.'springs are. secured, two -drums ito

contselbing theymovemetitiof isaid power «de- ‘owhich .the outer ends of said springs :are
vicgjim vsedond 1iposver. iHeviee:. and umeans  fsequred rrespgctively, and means for:limiting

wherdby saidiseecond power Ldewice gontrols: Tthe;rdlative: mavement. of said drums with :

saidisesoapement; isaid::escapement :¢ompris: respect to.each other comprising a ‘Geneva
a5 UIg uan;oscillatable imember and waid. -con- gear: - :

:80

i o 4a.Auspring motor comprising two coaxial-

trolling means comprising a rotatable mem- . 5..A spring: motor comprising two coaxial:
ber having a ‘plorality <of .detents twhich _cotl- springs, a shaft to which the innerends -
suecessivély sdetdinoand weldase said: cosoil- 0f -both, springs .ave secured, -two drums to-: -

latakle »inember, (saitl- escapemertt-zand - con- -twhich /the outer .ends - of said springs ‘are

gotrolling means haningupmvisi(ms:'Whex:el_)y}slsecumd:r_especti’vcly, ‘and means for limiting
the sosaillatdhlée rmember  svill:make : substan: the .relative movement of said drums with
tially -a «complete -oscillation'dback :and: forth - mespect -to «each -other comprising a {ieneva

betwwndhg%imctit.is'-xteleasédiby‘dnerdetenti igear,rone-member-of the Geneva wear sbeing

and-detained by : the lfollawingidetenp.-- ‘ u-'(se(_:.ur.edztomne drumand the other meniber
45 2\ power device, an - iescapenment for being secured ‘to the:otlier drum.

it00

corttwolling the movemen't :6fisaid power de: =" 6. A spring motor comprising two coaxial -

vice; sa' rsecond ipower. ‘device +and -meatis: :coil springs, a -shaft to which the inner-ends

whereby.said:isecond -power . device vontrols «of bathesprings are secured. and means for-

said escapement, satd Bscapementcompris- ‘limiting:the movement -of the springs with
o 1ngan -egcillatalile ‘memberend said’ con: respect to each:other, comprising a Geneva
trollingimeans-comprisinmgia’ rotdtible meme: gear. : - - : :

108

ber "harvitig i L'plu'rality. i0f “fietentts +whicli ~ In witness ‘whereof; we ‘have ‘hereunto

successively Hetain dnd relense -”sa’id‘",dséill“'~’Subsc‘ribe’<’_i~our»nzrmes.
latdble'-meniber,  said ‘escapement’ -and: :con- T '

o5 ‘trolling 'nieans ‘huving ‘provisions-wheréby © .- .. -CHARLES M. CROOK. .-

the -oscit]atable member twill make substan- ' " ALBERT E. LONG.



