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6 is a view similar to Fig. 4, showing 2
different position of the parts, and portions
being broken away and omitted in order 55
more clearly to iflustrate the remainder ;
Tig. Tis a plan view of the timing drum,
together with the clutch for connecting it
to its driving shaft; Fig. 8 is a section
taken  on the curved line 8—38 of Fig. T3 60
Fig. 9 is a perspective view showing on 2
greatly enlarged scale 2 fragment of one of
the disks comprising the dvum and one of
the contact pieces in position; Fig. 10 1s 2
detail of one of the driving elements be- 65
tween the motor spring and the drum; Fig.
11 is a detail showing one of the contact
fingers and cam post; Fig. 19 is a sectional
view showing the device for positioning the
scontact clips upon the drum during the op- 70
eration of applying the clip.

Referring to the drawings, A represents
a skeleton frame in the upper portion o
| which is mounted 2 revoluble stub shaft B.

<o as to afford & wide range of control. L < |
My invention has for a further object the C is a drum journaled at its lower end in 75
a bearing ¢ in'the frame and ab its upper

rovision of a simple and novel form o
controlling drum whereby adjustments and | end in the end of the stub shaft B, as at b.
changes in_the time periods may be made | 1 prefer to provide a clutch between the
wickly and with accuracy. stub shaft and the drum so that the drun
My invention has for a further object to | may either be driven from the stub shaft 80
or be released therefrom and spun about

rovide various simple and novel elements

which go to make up a device of the char- freely. The cluteh is most clearly shown 1n

acter specified. Figs. 7 and 8 and conveniently consists of .

The various features of novelty whereby | an arm D fixed to the stub shaft and pro-

my invention is characterized will herein- ‘ecting radially thereto so as to engage with 85
in|astud E projecting from the adjacent end

ofter be pointed out with particula-rity in
the claims; but, for 2 full understanding o of the drum.
i whi Dt is a spring finger carried by the arm
D in position to engage with the side of the
stud opposite that on which the arm lies s0 90

my invention and of its objects among which
are those heretofore enumerated, reference
as to hold the stud yieldingly against the
arm. The arm D is preferably made of

may be had to the following detailed de-
flat spring metal so as to be substantially

scription taken in connection with the ac-
companying drawings, whereln:
rigid in the plane at right angles to the axis

Tigure 1 1s 8 side elevation of a device

embodying a preferred form of my nven-
i o it | of rotation bub yielding in the transverse 98
direction and, on the free end of the arm,

prefer to arrange a rearwardly—extending,

tion, illustrating one way of assoclating 1t
with a clock so as to be controlled thereby s
upwardly-incl'med lip, d- The members D
and D* may conveniently be made from 2a

Fig. 2 1s a front elevation of gaid device as
single sheet of metal which is first cut into 100

ilustrated in ¥ig. 1; Fig.3isa section talken:
the proper shape and then bent so as to
make the finger lie in a plane at right angles

on line 3—3 of Fig. 9; Fig. 4 1s a View on
to the arm as shown. Whepthe parts are in

To all whom ¢ MY concern:

Be it kmown that L, CHARLES DBALLARD
HaLg, a citizen of the United States, resid-
ing at Chicago, county of Cook, State of
Iilinois, have invented a certaln new and
useful Improvement in Program- Clocks,
and declare the following to be 2 full, clear,
- and exact description of the same, such as
will enable others cKkilled in the art to which
it pertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, which form a part of this specification.

My invention relates to devices for con-
trolling one or more signals or indicators
so as to bring them into operation automati-
cally at any desired time or times during
any desired interval of time and has for its
object to provide a device of this character
which shall be simple and durable in con-
struction, which shall be efficient and reli-
able in operation, and which shall be elastic

plate removed ; in other words, it is a sec-
tion taken on line 44 of Fig. 5; Fig. 5 is

an enlarged scale showing the motor mech-
a plan view of the motor mechanism; ¥Fig. i

gnism in front clevation, with the front
the position chown in Fig. T, & counter-
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2] 1,027,202

clock-wise movement of the stub shaft and disks during rotation of the drum. Thege
arm will cause the drum to be driven posi- fingers may be supported in any suitable
tively, If g turning effort in the same di- | way as, for example, on a post” A2 from
rection is applied to the drum while the arm which they are insulated by a block of in-
remaing stationary the spring finger wil] sulating materia] G In the particular ar-
yield until the stud Passes beyond the free rangement shown the fingers are electrically
end thereof, and the drum will then be free connected together in pairs by means of con-
and can be moved independently of the stub | ducting plates G2 each of which overlieg
shaft or the clutch. T order to bring the | the ends of two of the fingers and is secured
stud into operative relation with the clutch | to the post A* by means of g bolt G#; the
again, the drum ig turned until the stud bolts G being insulated from the post and
strikes against the underside of the lip or serving as electric terminals o binding
ear d, a further movement of the drum then posts. Tt will, of course, be understood that
springing the arm upwardly until the stud the fingers may be electrically independent
passes beyond the front edge thereof and | of each other ‘or that any desired number
thereby permits the arm to drop in place | may be bermanently connected together
again behind it. either by ‘means of clamping plates or by
The drum ig preferably made up of a se- | means of conductors extending from one
ries of disks ¢ superposed upon each other binding post to the other.  Tach of the cop.
but separated from each other and tied to- tact fingers hag g projection g* which forms
gether by means of o central post Ct and g with the member g a fork within which lies
series of posts (2 distributed about the disks | g controlling member in the form of a cam
near the edges thereof. The disks may be | cylinder IT. The cam cylinder is made of
spaced apart by means of washers or sleeveg insulating material and has a series of de.
surrounding the posts between adjacent pressions /, distributed -about its periphery
disks. The top of the drum is preferably | from one end toward the other, the arrange-
formed of 5 graduated disk ¢ having a se- | ment being such, that when one of the pro-
ries of notches or teeth ¢ upon the edge, | jections g* lies within one of the recesses, the
each of these notches op teeth representing corresponding contact tip ¢ is held in proper
& unit period of time as, for eXample, one | position with respect to itg cobperating disk
minute. In order to give rigidity to the through the resiliency of the main portion
drum the two bottom disks 8 ang ¢* are | of the contact finger: that is, the contact,
preferably formed integral with each other | tip lies in the path of any clip which may be
as shown. Bach of the disks except the top | carried by the corresponding disk on - the
one is knurled on one side adjacent to the drum so that ag the drum is rotated the clips
periphery thereof so as to form a series of engage with the contact tip in succession,
fine, radial teeth as shown most clearly in | The cam cylinder is connected with the driv-
Tig. 9, although, of course, these teeth may | ing mechanism, preferably the stub shaft B
be otherwise formed. The purpose of thess S0 as to be actuated in definite time relatiop
teeth is to provide seats for contact clips, | with respect to the druym, Since it is de-
one of which is shown at | in Fig. 9. These sired to have each of the contact fingers re-
clips are smal] fork-shaped pieces of metal, | main in operative relation to itg respective
the forks of which are just Jarge enough to | digk during one complete rotation of the
receive the edge of one of the disks. When disk, the actuating means for the cam cyl-
the clips are in position on the digks each | inder is go arranged that the cylinder” is
of them lieg between two of the small teeth | turned one step for each revolution of the
or ribs and has one end projecting. Tt will, | drum, thereby making it possible to shift
therefore, be seen that the teeth or ribhs Serve | one or more of the contact fingers after each
not only to give a finep adjustment, for the revolution of the drum. The shifting of
clips about the periphery of the drum than | the contact fingers, of course, depends upon
is afforded by the graduations upon the top | the grouping which ig desired and, there.
disk, but they also prevent the clips from fore, one finger after another may be brought
eing displaced ang maintain them securely | in position at regular intervals throughout
in radial positions, the entire period of time represented by the
Arranged at one side of the drum are a | drum or two or more fingers may be shifted
series of yielding contact fingers G, there at one time, the adjustment being made ag
being one”of thege fingers for each of the | will hereinafter be described by adjusting
disks on the drum except the graduated disk the cam cylinder, Tn order to move the cam
at the top. These fingers are so positioned | cylinder in the manner described I arrange
that when free to do so, the contact tips ¢ | upon the upper end thereof a ratchet wheel
(most clearly shown in Tigs. 8 and 11) Tie | HY, the teeth 2* of which are equal in num-
adjacent to the peripheries of the several | ber to the number of hours in 5 day divided
by the time represented by one of {the disks,

disks 5o as to be engaged by contact clips
which may he carried upon the respective | T ig a double-ended pawl carried upon the
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Jever extends adjacent to the stub shaft B
upon which is mounted a cam I% arranged
in the form of one turn of the spiral.

Tt will be seen that as the stab shaft re-
volves in the counter-clockwise direction as
viewed in Fig. 3, the cam will gradually
force the free end of the long arm of the
bell crank lever toward the right until, after
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end of one arm of the bell crank lever 1t, the
lever being pivoted at its elbow to the frame

a complete revolution has been made of the
arm, it is free to drop to the lowest point
upon the cam. During the rotation of the
cam in the manner described, a spring I°
which is gecured at one end to the bell crank
lever is placed under tension so that as sooll
as the arm of the lever leaves the highest
point on the cam the spring turns the lever
back again to its original position. The
movement which the caml produces in the
lever carries the pawl back so that the driv-
end ¢ engages With the tooth on the
het wheel in rear of the one with which
the pawl has been in engagement. Upon
the release of the lever from the cam and
the return of the bell crank lever to its
original position, the pawl forces the ratchet
wheel forward one step; the rear end of the

the completion of the stroke and preventing
the ratchet wheel from jumping around too
The spring I° may take any desired
form but, for convenience, 1t may be formed
integrally with the bell crank lever, the
whole being stamped from resilient sheet
metal and the lever being bent so as to lie
in a plane at right angles to the plane of
the lever itself so as to make the arms of
the lever rigid under stresses in the same
direction as those which cause the spring
arm to yield. The free end of the spring
may be carried to and engaged with the
side of the stub haft. Instead of mounting
the pawl directly upon the bell crank lever,
1 prefer to arrange it upon an auxiliary
which has a spring lip ¢ engaging
with the back of the pawl to hold it securely
against the ratchet wheel.. I7 is a set screw
enrried by the short arm of the bell crank
lever and engaging with the rear side of the
quxiliary arm I° By turning this set screw
adjustment of the pawl may be made as
well as compensation for weakening of the
actuating spring. The free end of the auxil-
jary arm is preferably extended as at I8 In
order to form a finger plece which may be
grasped so a8 to oscillate the bell crank
Tever manually in order to vary the posi-
tion of the cam cylinder independently of
the drum.

The drum is intended to take care of all
intervals within a predetermined period of
time as, for example, the hours and minutes

1,027,202 s

of a day. It may be that the program is 65
not the same for every day in a week, it
being, perhaps desirable, as_in schools, to
have no program on certain days or to 4om'1t
the regular program during certain petiods

on some days. 1 have, therefore, pro-vided 70
a second timing device which 1s fo take
care of multiples of the periods represented

by the drum as, for example, the days of a
week. This device is indicated. as taking
the form of a disk K which has gear teeth 75
% about its periphery meshing with a pin-
jon H* on the cam cylinder. The teeth on
the pinion are equal 1n number to the num-
lLer of teeth in the ratchet wheel so that .
whenever the cam cylinder is moved for- 80
ward one step the dislk is moved in synchro-
nism. The disk is divided radially into
seven sections each of which represents one
day and the number of teeth on the disk
s such that during each revolution of the 85
cam cylinder, representing a period of time
_equal to one day, the weekly disk 1s rotated
through an angular distance corresponding

to a day. Each section of the weeldly disk

is divided into the hourly periods repre- 90
sented by the disks on the main drum. Rig-

idly connected with the disk K 18 2 second

disk K, the two being concentric and the

disk K* being preterably arranged beneath

the other so as not to obscure the gradua- 95
tions upon the top of the latter. The disk

K is preferably made of the same thick-

ness as the disks of the main drum sO that

the same clips which are used upon the
drum may alse be placed upon the disk K* 100

1, is a spring finger which lies in position
to engage successively with the clips which
have been placed in position upon the disk
K. The member 1. is preferably ingulated
from the frame work so that current pass- 105
ing in at the terminal or binding post [ can
flow only when the finger 1. engages with a
clip on the disk K, the circuit being inter-
rupted while this disk occupies 2 position
such that there 1s no clip to engage with the 110
finger.

M is a gage cecured to the frame and pro-
vided with an opening m adjacent to the
upper portion of the cam cylinder. The
upper end of the cam cylinder is provided- 115
with indexes which are visible through the
opening 77 Tn the arrangement shown the
indexes 12¥ and 2% are yisible through the
cpening and consequently {he upper finger
G is so situated as to be in the path of any 120
clips which may be arranged upon the up-
permost disk ¢, this disk representing the
hours from twelve midnight to two a. M-
Since there are twelve disks, each one will
represent a period of two hours so that pro- 125
vision is made for a program extending
throughout the entive twenty four hours of
a day. Of course, the manner in which the

The long arm I* of the bell crank

engaglng with the ratchet wheel at
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apparatus is used may be varied to suit de-
sired conditions. For instance if no pro-
gram is desired during the night time each
cisk could be used to represent a single hour,
or a fraction of an hour if desired. How-
ever, as I have shown g calibration for two
hour periods in connection with each dislk
I shall, for the sake of simplicity, confine
the explanation to this arrangement, since
the modifications with respect to varying
the connections and calibrations are “self
evident.

Assuming that there is g clip uppermost
of the disk ¢ and that the apparatus is
driven in any suitable manner, then it will
be seen that at one pomnt in the rotation of
the drum thig clip will engage momentarily
with the uppermost of the fingers G. It
now there is g clip on the disk 1t at the
point corresponding to the hours from
twelve to two of the particular day under
consideration, then by connecting a leading-
In wire to the terminal 7 a continuous elec-
trical circuit will be completed from the
terminal /, through the finger L, through the
clip on the disk K*, thence through the
frame work and parts of the drum to the
uppermost of the digk ¢, through the clip on
that disk, through a finger G, and thence t¢
the terminal (3¢ associated with that finger.
Consequently if the circuit for an eleotric
bell or other device ig completed except, for
a break which may oceur in the program ap-
paratus an alarm will be given or an indica.
tion made at this time, £ the apparatus is
being used in a schoo] building where there
are Nno exercises on Saturday and. Sunday all
of the clips representing the several Satyp.
days and Sundays on the weekly timing de-
vice are removed and, therefore, even though
the apparatus contintue to run on thege days,
no circuit can be closed because of the breal
at the disk K. Tn the same way, by remov-
ing any of the clips representing different
hours throughout the week, the electric con.
tinuity of the civeuit will be interrupted at
the weekly timing device during these hours
and no signal or indication will be given,
After the drum has made a complete revoli.
tion the uppermost of the fingers G is moved

out of its operative position by the cam cyl-

inder and the next finger comes into play.
The weekly timing device is also moved for-
ward one step. In the same way one finger
after another may be brought into play and
the proper signals or indications will be
given as determined by the position and
number of clips on the various disks of the
drum and of those upon the disk K=,

In order to position the clips broperly
upon the several digks of the drum I have
provided a pawl or cateh N arranged in po-
sition to be pressed into the notches o teeth
¢* of the drum so as to hold it stationary,

1,027,202

In addition T have provided a clip-insert.
ing device which may conveniently consist
of a holder O slidably mounted upon a shaft

which ig arranged beside the dram and ex-
tends parallel to the axis thereof. The
holder is provided with a notch ¢ of g width
equal to the width of the stem f of the clips.
The holder is also provided with a spring-
held finger ot whidh registers with the re-
cess 0. In using the device, the stem of a
clip is inserted in the notch ¢ and the finger
o' 1s allowed to bear against it 50 as to hold
it in place. A fter the disk has been locked
against rotation by means of the member- N
the holder is glid along its shaft unti] the
clip is opposite the disk upon which it is to
be placed. The holder is revoluble upon the
shaft as well ag slidable thereon so that after
the clip has been brought into the plane of
the proper disk, the holder may be rotated
S0 as to force the forked portion of the clip
over the edge of the disk. The holder is
then swung back, the clip remaining upon
the drum. A peyw clip is then inserted in
the holder and the drum is turned around
until the member N engages with the notch
indicating the time at which the next signal
or indication is to be given. The holder Is
then pushed against the drum go as to place
the clip in posifion g before. In thig way the
drum Is turned unti] all of the clips which
1t is desired to place upon the first disk are
in position. The same operation ig gone
through with the tollowing digks until the
entire drum ig filled, assuming, of course,
that it is desired to use the entire drum ; for
if only a part of the disks are to be used, it
is unnecessary to place any clips on the re-
malning ones,

The utility of the clutch between the driv-
ing shaft and the drum is now apparent for
it permits the drum to be left perfectly free
during the operation of placing the clips in
Pposition, changing their relations or remgy-
ing them; the drum being unclutcheq when
it is desired to perform any of thege opera-
tions and, after their completion, the elyteh.
Ing engagement being again made,

he member 3 is provided with an index
7' which extends into proximity with the
notched disk ¢ 5o that when a clip which
has been positioned In the manner heretofore
described ig being engaged by one of the con-
tact fingers, the index 7' points to the time.
It will ‘also be seen that if the cam cylinder
is to be shifted upon the hour the index s,
should point to the hour just as the cam cyl-
inder is moved. Consequently if there ig
any variance between the time at which a
clip should be engaged by a finger o the
cam cylinder moved and the time designated
by the index, the apparatus is out of adjust-
ment,

In assembling the Parts they are perma-
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nently connected in such a manner as to accidentally occur if the holder were left 65
effect a substantial adjustment, that is one | entirely free. The spring finger o' may be -
within a few minutes. The stub shaft is formed by bending the free end of the holder
then rotated in a manner to be hereinafter | so as to produce one or mMore loops as shown
described, until the cam cylinder snaps for- | at ot When the finger o i8 moved away
ward a step and, if the index m* now points from the notch, the diameter of the loops 18 70
exactly tothe hour, the adjustment is correct. | decreased and when the finger is released
£, however, the index points to one 0T two | the tension under which these loops have
minutes before or after the hour then the | been placed carries it back in operative po-
adjustment may be corrected by chifting the | sition.
drum angularly with respect to the remain- Tn order to simplify the construction of 75
ing parts. This may conveniently be ac- the cam cylinder and permit ready adjust-
complished by making the stud E adjust- | ment to be made of the cams thereon, I pre-
able angularly of the drum. This may be for to build it up of dislks of insulating ma-
done 1n the manner shown most clearly in | terial strung upon 2 rod which also forms
Tigs. 7 and 8. The stud is shown as extend- | the shaft of the eylinder. The shaft or rod 80
ing through an elongated, curved slot E* in | upon which the disks are arranged 18 pref-
the disk ¢*. On the end of the stud beneath | erably polygonal in Cross section. It will
the disk is a cam E?, this cam being, for the | be seen that if each disk is provided with 2
cake of convenience, an interchangeable depression 1n its edge, all of the disks being
one, similar to the cam I'. alike, these depressions may be distributed 88
s is a leaf spring which engages with about the cylinder in as many angular posi-
one side of the cam E? and engages with | tions as there are sides to the polygonal
the connecting member C® at the center of chaft. The number of positions which may
the drum and one of the connecting men- be obtained for the recesses circumferen-
bers 2 at the side. The stud and its cam | tially of the shaft may be increased by so 90
are arranged adjacent to a stop of some locating the recesses “h the edges of the
kind, this being conveniently one of the con- | disks that when the disks are turned up-
necting members C2.  Consequently the | sidedown a series of cam surfaces may be
spring tends to foree the cam against the | obtained which is distributed about the cyl-
stop. 1t will be seen that by turning the inder in such a manner that the cams of the 95
cam in one direction it causes the distance first series (with the disks right side up)
between the stud and the stop to be in- | alternate with those of the second series.
creased, consequently producing 2 relative | In the arrangement shown there are twelve
movement between ihe stud and the drum fingers and consequently provision ghould
in one direction.. Tf the cam is turned in | be made for securing twelve cam surfaces 100
the other direction so as to bring a lower distributed circumferentially of the cylin-
portion thereof adjacent to the stop, the | der.
spring forces it toward the stop until it In accordance with my invention I make
engages therewith and, therefore, the drum the shaft or rod H* upon which the disks H®
and the stud are moved revolubly in the | are mounted hexagonal in cross section and 105
- opposite Jirection from that which took | arrange the recesses or cam surfaces A in the
place before. By this means T have made | edges of the disks at an angle of approxi-
provision for adjusting the drum angularly mately 15 degrees from a radius passing
in either direction so as to bring it into through one of the corners of the hexagonal
proper relation to the cam cylinder. opening. It will, therefore, be seen that 110
Tt will be anderstood that the holder for | twelve Jifferent cam positions may be ob-
the clips which I have described may take | tained with disks which are exactly alike;
various other forms, the arrangement shown six positions being obtained by superposing
being, however, & simple and suitable one. | a series of disks displaced angularly 60 de-
‘As shown, the holder is made of a piece ol | QIOES from each other, and a second series 115
resilient metal having one ond bent so as to | being obtained by additional disks which are
surround the shaft P more than half way as placed in position up side down at angles of
at 0% At the center is formed a finger or 60 degrees from each other for the recesses
tengue 0% the free end of which is adapted | or cams of the second series will be spaced
to bear against the side of the shaft which half way between those of the first series. 120
ia visible through the open mouth of the| The mechanism which I have heretofore
portion 0% The shaft may be flattened on described may be driven in any suitable
one side so that through engagement of the | way. 1 prefer, however, to provide a motor,
spring finger or tongue with the flattened | such as @ spring which when free to do so
portion, the holder is held yieldingly in a | turns the drum through a predetermined 125

angle, namely, an angle corresponding to
one minute of time. T also prefer to pro-
vide a clock or other time meaguring device

positicn wherein it is prevented from swing-
ing around into the path of the contacts car-.
ried by the drum, something which might
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which will release the spring at intervals
of one minute thereby causing the drum to
be moved step by step at intervals of one
minute. I prefer to make use of a motop
which will turn the drum quickly when the
motor is released so that the clips will not
remain in engagement with the contact
fingers for any considerable length of time,

his is very desirable since, in the case of a
bell which"will run as long as the circuit
remains closed, it would be objectionable to
keep the circuit closed as long as would be
necessary if the drum were driven continu-
ously from the clock mechanism. By the
bresent arrangement it ig Possible to make
the circuit and again break it within g very
short interval of time and, if it be desire(]
to keep the circuit closed longer, two or
even three clips may be placed side by side,
thereby increasing the time during which a
circuit remaing completed. Therefore it is
possible to make signals which are entirely
different from each other since some may be
short and sharp where only a single clip is
used and others may be of longer duration
because a plurality "of clips have been ar-
ranged one beside the other.

In the arrangement shown there is a clock
Q suitably attached to the frame work of
the apparatus so as to drive a main shaft R,
this being conveniently done by means of g
gear ¢ driven by the clock and meshing
on the main shaft,

with a pinion # :
main shaft is suitably connected in any de-
sired way with a motor spring R " The

Spring is connected to the
first element § of g train of gearing which
drives a counter shaft from which the stub
shaft B is driven. One of the members St
of the gear train is provided with a laterally-
Projecting pin s. N ormally this pin is en-
gaged by a detent U whicl locks the gear
train  against movement, This detent ig
pivotally mounted by means of a suitable
shaft U' journaled in the frame work W of
the motor mechanism. U? is an arm pro-
jecting from the detent into proximity to a
movable pin or finger ¢! carried by and
driven from the clock, The member 7
is intended to make a revolution every min-
ute, thereby tripping the detent at inter-
vals of one minute apart. In Fig. 2 the
parts are in a position wherein the detent
1s just about to be tripped since the pin has
just engaged with the end of the arm U=
The condition of the parts at this time ig
shown on an enlarged scale in Fig. 4; the
detent being supported by means of g lip w
which rests upon g shoulder # in g Ppivoted
gravity dog X. The tripping of the detent
lifts the free end

free end “of the
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the position wherein the
directly beneath the lip % and, therefore,
a5 soon as the detent ig tripped the gravity
dog drops and after the pin ¢ hag passed
beyond the arm U? the detent is prevented
from again dropping into engagement with
the pin s by reason of the engagement be-
tween the lip » and shoulder #*. The motoy
spring is now free to drive the train of
gearing and rotate the counter shaft T,
This action continues until a cam device Y,
which is carried upon one of the members
of the gear train directly over the dog X,
engages with the dog and moves it back
to its former position. There is now noth-
ing to support the detent and it again drops
into the position shown in Figs, 9 and 4 S0
as to lie in the path of the pin s; and when
this pin comes ‘around to the proper posi-
tion, it is engaged by the detent and the
gear train is Jocked., The parts are so
adjusted that the detent at no time bears
upon any of the members of the gear train
except when it ig engaging with the pin s,
it being held out of engagement with al]
parts of the gear train by the gravity dog
thereby avoiding all friction on the mov-
ing parts,

In order that the drum and the cam
cylinder may be turneq independently of
the motor mechanism T prefer to provide g
clutch, preferably between the stub shaft B
and the gear train. Thig may conveniently
be accomplished by supporting the counter
shaft T upon a yielding bearing # so that
when pressure ig applied in the axial direc.
tion the counter shaft may be depressed so
as to carry the gear whee] # upon the end
thereof out of engagement with the last
gear S* in the motor train, The pinion #
upon the other end of the counter shaft and
the gear B: upon the stub shaft are go pro-
portioned that the depression of the counter
shaft does not bring these two members
out of mesh and, therefore, by depressing
the counter shaft ang turning it the drum
and the cam cylinder may he turned at
will.  In order to brevent the stub shaft
from turning baclkward T have provided a
fine toothed ratchet wheel B? which is eq.
gaged by a pawl B,

While I have illustrated only one form
of my invention and have described thig
form at great length, T do not desire to he
limited to the details of construction go
illustrated and described but intenq to cover
all variations in construction and arrange-
ment of parts which come within the terms
employed in the definitions of my inven-
tion which constitute the appended claims,

What I claim as new and desire to secure
by Letters Patent ig:

In a program clock, a revoluble timing
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said device, a lever arm extending from said
chaft and engaging with sald stud, and
means for adjusting said stud angularly of
the said device.

9. In a program clock, a revoluble timing
device, a driving chaft, said device having
an elongated slot therein, a stud projecting
through said slot, 2 shoulder on said device
adjacent to said slot, a cam oL said stud
engaging with said shoulder, and a driving
connection between said shaft and said stud.

3. In a program clock, a revoluble timing
device, a driving ghaft, said device having
an elongated slot therein, a stud projecting
through said slot, & shoulder on said device
adjacent to said slot, a cam on said stud
engaging with said shoulder, and a spring
for holding said cam against said shoulder.

4. In a program clock, a revoluble timing

device, a stud on said device, a driving shaft,
an arm extending from said shaft and en-
gaging with one gide of said stud, and 2
spring finger on the arm engaging with the
opposite side of the stud, said finger being
S0 proportioned as to lock the stud and the
arm. together while permitting them to be
released from each other when a slight pres-
sure is applied tending to produce & relative
movement of one away from the other.
5. In a program clock, a revoluble timing
device, a stud on said device, a driving shaft,
an arm extending from said shaft and en-
gaging with one cide of said stud, and 2
spring finger on the arm engaging with the
opposite side of the stud, said finger being so
proportioned as to lock the stud and the
arm together while permitting them to be
released from each other when a slight pres-
sure is applied tending to produce 2 relative
movement of one away from the other, gaid
arm being yieldable in the direction axially
of the stud and having an inclined under
curface to permit the stud to be brought
automatically 1n operative relation to said
arm by pushing it against the arm from the
rear.

6. In combination, 2 revoluble member, &
stad projecting from the said member at
one side of the axis thereof, a flat spring
arm projecting from said shaft and engag
ing at one edge thereof with the side of said
stud, the under side of said arm being in-
clined in rear of said edge so as to permit
the stud to ride under the arm from the
rear and Lift it and a spring finger asso-
ciated with said arm and engaging with
said stud so as to 1ock it to the arm, gald arm
being constructed so as to be unylelding in
a plane at right angles with the axis of the
drum, and said finger being SO constructed
and arranged that the stud may be freed by
pressing it against said finger.

7. In combination, & revoluble member, a
stud projecting from said member, 2 driv-

7
ing shaft, and & driving member carried by
gaid shaft and engaging with said stud, said
driving member comprising a flat sheet metal
arm Tigid in the plane ab right angles to
the axis and yieldable in the direction ab
right angles to said plane, together with a
flay finger formed integral with said arm
and lying in a plane at right angles to the
plane of said arm.

g, In a program clock, a support, 2 dram
mounted on said support and carrying 2
contact, a contact finger cecured to said sup-

ort in position to cobperate with said con-
tact, a driving shaft, and 2 driving connec-
tion between said shaft and said drum, gaid
connection including means for shifting said
drum angularly independently of said shaft
<0 as to adjust the relation between gaid con-
tact and said finger.

9. In a program clock, a drum composed
of a series of disks, spacing members be-
tween. the disks, tie rods passing there-
through to fasten ihe disks together, and
contact pieces detachably secured about the
edges of said disks.

10. In a program clock, a drum composed
of a series of disks, spacing members be-
tween the disks, and tie rods passing there-
through to fasten the disks together, one
face of each disk being knurled on one face
adjacent to the edge thereof so as to provide
minunte radial grooves. .

11. In a program clock, a drum composed
of a series of disks, spacing members be-
tween the disks, and tie rods passing there-
through to fasten the disks together, one
face of each disk being knurled on one face
adjacent to the edge thereof so as to provide
minute radial grooves, and clips having
forks fitting over the edges of the disks.

19. In a programl clock, a revoluble drum
composed of 2 series of separated parallel
disks, detachable contact clips secured about
the edges- of said disks, a plurality of con-
tact fingers mounted adjacent to gaid drum,
and time-controlled mechanism for driving
said drum.

13. In a program clock, a drum composed
of a series of superposed parallel disks
separated from each other, a guide arranged
beside said drum and extending lengthwise
thereof, and a clip holder slidably mounted
on said guide so as to be capable of being
moved opposite any oneé of the disks.

14. Tn a program clock, a drum composed
of a series of superposed parallel disks
separated from each other, a series of de-
tachable clips adapted to be positioned upon
the edges of said disks, a guide arranged
beside said drum and arranged lengthwise
thereof and & clip-holder slidably mountec
on said guide s0 as to be capable of being
moved into positions which will bring a clip
held therein opposite any one of the disks.
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each containing ag many as there are unitg
tepresented by the othep device, contact fin-
gers codperating with the contacts on the
device representing unit periods, ‘a contact
Piece codperating with the other contacts, a
controlling device for said fingers for caus-
ing them {o be brought successively into op-
erative relation to their codperating con-
tacts, and actuating means for said devices
for causing each of sald series of contacts
to be carried Past said contact piece during
each cycle of movement of said fingers,

In a program clock, a revoluble drum
composed of a serieg of separated disks each
of which is constructed and ar ranged to
carry contacts about itg periphery, a” series
of contact fingers arranged adjacent to said
drum, there being a finger for each disk, a
cam device for controlling said fingers and
causing them to be brought into codperative
relation with gaid disks in sticcession, motor
mechanism for moving said drum step b
step, connections between said mechanism
and said cam devige for actuating it upon
each revolution of the drum, a revoluble
member constructed and arranged to carry g
series of groups of contacts each of which
may contain ag many contacts as there are
disks, a contact piece in position to engage
with said latter contacts successively as the
said member ig revolved, and meang for re-
volving said membey upon the completion of
each revolution of said drum through an an-
gular distance equal to the distance between
two consecutive contacts on the said member,

In a program clock, a timing drum
graduated to represent the hours and min.
utes of a day, a’disk graduated to represent
the days and hours of a week, said drum
being arranged to support contacts at hour
and minute points, said disk being arranged
to support contacts at hour points in each
day of the week, a contact piece lying in the
path of the contacts on the disk,a series of
fingers each representing different hoyrs of
a day located adjacent to the drum so as to
cobperate with the Proper contacts on the
drum, a cam device for bringing said fingers
successively into operative relation to the
contacts on the drum; and actuating meang
constructed and arranged to move the drum
step by step, cause the relation between said
fingers and the drum to change after each
revolution of the drum, and cause said disk
to be rotated an angular distance equal to
the distance between two of the hour marks
after each revolution of the drum.

22. In a program clock, a drum composed
of a series of parallel disks, meang for se-
curing said digks rigidly together go as to
eave spaces between consecutive disks, and
contact pieces detachably secureq about the
edges of said digks,

23. In a program clock, a drum composed

15. In a program clock, g timing drum,
a plurality of fingers mounted adjacent to
said drum for co0perating therewith, a con-
trolling device for said fingers, a driving
shaft, a clutch between said shatft and said
drum, a driving connection between said
shatt and said controlling device, a motor,
and a driving connection between said mo.
tor and said shaft including two codperat-
ing members one of which ig yieldingly sup-
borted so that it may be moved out of oper-
ative relation to the other.

In combination, g motor, a train of
gearing connected to said motor so as to be
driven thereby, a finger for engaging with
one of the gear members to Jock it, a piv-
oted gravity-actuated dog having “therein
two separated shoulders for supporting said

nger respectively in operative and in ip-
operative Positions, said dog being arranged
to assume the position wherein 1t supports
the finger in itg inoperative position when
free so.to do, and a cam on a second mem-
ber of the gear train to move said dog into
its other position,

7. Ina program clocu, a revoluble mem-
ber having therein a contact, a contact fin-
ger arranged to codperate with sald contact,
a controlling device for said finger, a second
revoluble member having a contact, a con-
tact piece for cobperating with the latter
contact, and actuating means for said rev-
oluble members and said controlling device
constructed and arranged to cause the said
finger to lie in the path of itg codperating
contact at predetermined interyals and to
cause the contact which coGperates with
said contact piece to engage therewith at in-
tervals which are multiples of the aforesaid
intervals.

18. In a brogram clock, a revoluple drum
constructed and arranged to support g plu-
rality of contacts distributed lengthwise
thereof, g plurality of Separated stationary
contact fingers adapted to cobperate with
said contacts, g revoluble member adapted
to support a series of groups of confacts
each containing as many contacts as there
are fingers, & contact plece adapted to co-
operate with the Iatter contacts, a control-
ling device for causing said fingers to move
Into and out of the path of their codperat-
ing contacts, and means for actuating said
drum, said membey and said device go g¢ to
bring said fingers successively into the baths
of their cobperating contacts and bring the
contacts on  said revoluble memper succes-
sively into engagement with said contaet
Piece.

19. In a program clock, a revoluble tim-
ing device for ynit periods, a revoluble tim.
ing device for multiple periods, detachable
contacts on each of said devices, those on
the latter device being arranged in serieg
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of a series of paralle]l disks, means for se-
curing said disks rigidly together so as to
Jeave spaces between consecutive disks, and
clips having forks fitting over the edges of
the individual disks.

94, In a program clock, a revoluble tim-
ing device, & stud mounted on said device,
means for adjusting caid stud angularly rel-
ative to the axis of said devices, a driving
chaft having its axis parallel with the axis
of said device and 2 lever arm extending
from said shaft into engagement with said

stud.

31
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95. In combination, a program apparatus,
driving mechanism Yor said apparatus, a
catch for restraining said driving mecha-
nism, a Spring for actuating said driving
mechanism, a clock, means on said clock for
winding said spring, and means On said
clock for periodically tripping said catch.

In testimony whereof, 1 sign this specifi-
cation in the presence of two itnesses.

CHARLES BALLARD HALE.
Witnesses:
Wu. F. FREUDENREICH,
H. S. GAITHER.

« gommissioner of Patents,

Washington, D. c¢.?
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