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1

This invention relates to improvements in pro~

gramming devices, and more particularly to &
device by means of which a plurality of electrical
eircuits may be controlled in a predetermined
sequence at predetermined time intervals, which
. sequence occurs periodically at regular time in-
tervals. One example of the use to which a pro-
gramming device of this character may be ap-
Plied is for the .control of traffic lights occurring
at street and road intersections and commonly
known as Stop and Go lights.

The primary objact of this invention is to Dro-
vide a device of this character which is simple in
construction, comparatively inexpensive to man-
ufacture, which is substantially trouble-free, and
which has a substantial flexibility for purposes
of regulation to vary the timing of different por-
tions of the sequence of operation of multiple
electrical circuits.

A further object is to provide a demce of this
.character which is entirely mechamcal in its
operation.

A further object is to provide a device of this
character which is adapted to handle heavy cur-
rent loads without damage to the device,

A further object of the invention is to prowde
a device of this character whersin a single con-
tinuously operating mector serves to actuate all
of the moving parts of the device in step-by-step
or intermittent movements.

A further object is to provide a device of thlS
character having simple means adjustable to con-
frol the timing of any one or more steps in a
- given seguence of operation and also the timing
of each complete cycle.

A further object is to provide a device of thls
-character having novel means for rapidly mak-
ing and breaking a circuit in such a manner that
it is adapted particularly for the control of ﬂa sh-
ing lights.

A further object is to provide a device of this
character which utilizes mercury switches and in-
cludes mechanical means for tiiting said switches
to make and break the various circuits to be con-
trolled by the device.

- Other objects will be apparent from the fol-
lowing specification.

In the drawing: | __

Fig. 1 is a view of the device in top elevation
with parts broken away and with otker parts il-
tustrated diagrammatically,

Fig,. 2 1s a view of the device in zide elevatmn
observed from the bottom in Fig. 1 with parts of

the support broken away to D-ﬂtter illustrate the

Operatlng eonstruction,

)
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5 Cross braces 23, 24 and 25.

nected by braces 27, 28 and plate 289.

or rotor 38 at its outer end at

2

- Fig. 3 is a view in side elevation similar .to'.Fig. 2

but viewed from the left in Fig,. 1.

Fig, 4 is a fragmentary detail view taken gen-

erally along line 4—4 of Fig. 1.

Fig. 5 is a fragmentary side detail view taken

generally along lines 5—5 of Fig. 1.

- Pig, 6 is a top plan view of the timing disc or
turntable used in the device. | |
Big, 7 is a sectional view taken along line T—1

of Fig. 6.

- Fligs. 8 to 11 inclusive are diagrammatic views
illustrating the operation of the driving connec-
tion between parts of the device.

~ Referring to the drawings which illustrate one
embodiment of the invention, the numeral 20
designates a base which may be of any suitable
construction and which preferably comprises a

flat horizontal plate member. A frame structure

is supported upon this base in spaced relation
thereabove resting upon forwardly projecting
portions 24 carried by the base 28. The frame
structure comprises marginal frame members 22
which are rigidly secured together to form a firm
and solid frame structure which is reinforced by
The upper frame
structure is preferably pivotally mounted upon
the base structure by meang of hinges 26. The
cross braces 23, 24 and 28 are preferably parallel
and the cross braces 24 and 25 are rigidly con-
An upright
frame portion is mounted upon the upper frame

and includes upright members 32 and 31 mount-
ed upon one of the marginal frame members 22

and upon the brace 27 respectively. A bar or
plate 32 spans and interconnects the vpper ends
of the uprights 30 and 2!. The upper frame may
also include portions projecting from the oppo-
,s1te ends thereof as viewed in Fig. 1, which serve
to mount contact blocks and the like (not shown).
A constant speed electrical motor 22 is mounted
upon the plate 29 by supporting brackets 34 with
its axis parallel to the braces 24 and 28 The
motor has a speed reducing mechanism 35 asso-
ciated with its driving shaft 38 and having a

. driving connection with a shaft 37 transverse or

perpendicular to the motor shaft and journaled
in the housing of the speed reducing unit 35. The

.Shaft 37 extends substantially perpendicular to

the cross brace 24. The shaft 34 mounts a dise
2, position just in-
wardly of the vertical plane of the upright frame

30, 31, 32, which disc 28 has projecting radially
theraefrom in equal

angular relation a plurality of
projections, vanes or paddlss 29 and form one
part of a switch actuator. A somewhat larger
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disc element 40 concentric with disc 38 is posi-
tioned at the outer side of said disc and mounts
a pin 41 eccentrically thereof, as best 1llustrated
in Fig. 5.

The base 29 has an upwardly projecting pin
(not shown) at its center around which is ro-
tatably fitted the central opening 45 of a flat
dise or horizontal member 486 in the nature of
a turntable. The center pin of the base may In-
clude a bearing for reducing the frictional en-
cagement of the turntable 4§ with its support-
ing parts in a manner well understood in the
art. The disc 48 has a plurality of raised arcuate
clements 47, 48, 49, 58 and Bl fixedly secured
thereon. Each of these curved arcuate elevated
members is rigidly secured to the disc 48 at &
predetermined radius of the disc and spaced {rom
the other members or sets of members. As here-
in shown there are two members &7 secured at
the outer margin of the disc 4§ in diametrically
opposed relation and each of a length to extend
approximately one-quarter of the periphery of
the turntable. Two members 48 are provided of
shorter length and located on a radius spaced
slightly inwardly from the radius at which mem-
bers &1 are located. Members 493 are spaced In-
wardly slightly from members 48 and are of
shorter length than $aid members. Four mem-
bers 50 are shown in inwardly spaced relation
to the members 49 arranged equiangularly upon
the disc and each preferably of an arcuate ex-
tent approximating 45°. Iour equispaced mem-
bers 51 are likewise provided, said members be-
ing shorter than the members B8 and spaced in-
wardly with respect thereto. The arrangement
of the various members 47, #8, 49, 58 and &
with respect to each other in g eircum;ferential
or angular direction may vary according to the
purposes for which the control is to be used. At
intermediate portions of the turntable are pro-
vided two circular series of equispaced pins, pro-
jections or abutments 52 and 83, which pins pro-
ject slightly upwardly abcve the upper face of
the disc #8. At predetermined equal positions
in the outer series of pins 52 may be provided
pins 54 which project a greater distance than
the pins 52 and 83, and which have enlarged
‘shouldered portions 55 associated therewith and
preferably of the same height as the pins 52 and

E3. An arm 68 is positioned substantially verti- !

cally adjacent the disc 48 in a position to be en-
ggged by the eccentric pin 41 carried by sald
‘dise. The arm &8 is pivoted to the upright frame
member 22 at 81. The lower end of the arm 60

turntable 45 upon the base 286 and has pivotally
connected thereto at €2 a foot or dog element
or part 83 whose rear end portion clears the
turntable and the pins and has a cam-shaped
curve 64. The forward end of the dog &3 has a
toe portion 65 adapted to bear freely and slid-
ably upon the surface of the turntable £46. The
swinging arm 80 has connected at an intermedi-
‘ate portion thereof a tension spring 6% anchored
thereto at one end and anchored at its oppo-
site end to the upright 3{, which serves to nor-
mally position the leading edge of said arm
closely adjacent to the center or axis of the disc
20, as best illustrated in Fig. 5. It will be ob-
served that as the motor 23 operates to rotate
the disc 40, the pin 4! will engage the leading
edege of the member §8 when it reaches one ver-
tical limit of movement and will propel the arm
60 and the dog 63 to the left as viewed in Fig. 5.
‘The dog 63 is of a width greater than the spac-
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ing between the pms 52 and 53 and the throw
thereof by the pin &f is equa,l to or slighily
ereater than the spacing between the adjacent
nins 52. Inasmuch as the pins B2 and b3 are
arranged in sets of equal number and are lo-
cated in radial aligsnment with a pin of the other
set, the dog 83 serves upon each reciprocating
cycle thereof to propel the turntable through an
angle equal to the spacing or angular displace-
ment between adjacent pins of each set. Since
the motor 33 operates at constant speed, it serves
through the drive mechanism or actuator de-
seribed 1. e. disc 48, pvin &1, arm 80 and dog 63
to rotate the turntable intermittently in a series
of steps equal in number to the number of the
pins 53, thereby serving to produce one com-

plete revolution of the turntable in a predeter-

mined time interval in steps which are each of
predetermined time length depending upon the
speed of coperation of the dlSC 40 by the speed
reducing means o9.

When the pins 54 are substituted at selected
points for the corresponding shorver pins 52, the
time required for one complete revolution of the
turntable is increased by an amount equal to
the timie interval required for one step of the
normal rotating operation. The operation is best
illustrated in Figs. 8 to 11 and entails incident
to the return stroke of the toe 6% of the Jog
63 riding over the pins 53 and 54 to assume &
position therebkehind., Inasmuch as the stroke
of the pnin iz less than the projection of the
shoulder 55, the toe 65 of the dog comes to rest

upon that shoulder 55, as shown in Fig. 8. This

causes, upon the subsegquent forward pmpulsian
of the dog 83 through its normal stroke, an over-
riding of the corresponding inner pin 53, as il-
lustrated in Fig. 9, instead of the engagement and
nropulsion of the turntable by transfer at the
end portion of the stroke of the dog 63 the full
movement of the dog. In other words, the turh-
table is prevented from traveling through the
full extent of possible travel as is normal where
only the vpins 52 and 53 are engaged by the
dog. Consequently, upon the subsequient return
stroke of the dog 83, its toe 65 rides upon the
tops of the succeeding pins 52’ and 23" and can-
not engage therebehind. The next succeeding
forward stroke permits the dog to slide from the
tops of the pins 52’ and 53’ onto the upper sur-
face of the turntable wherebhy it may engage the
pin 53 and the collar 53 and thereby complete
the full angle of rotation desired, as illustrated
in Fig. 11. In other words, wherever the raised

terminates in slichtly spaced relation above the i3 pin 54 with its shoulder %5 1s substituted for a

conventional pin 52, the time regquired for travel
of the turntable through the angular distance
between pins is automatically doubled. It will
be apparent that, assuming that the pins 52 are
removable as by screw threading within the
turntable 48, the pin and collar unit 34, 8% may
he inserted wherever desired so that the time in-
terval for travel of the turntable through any
selected sector may be varied at will. Also, it

: s possible to provide the pin 84 in place of each

of the pins 52 in the outer circle of pins, there-
by doubling the time required for the turntable
to make one complete revolution.

At predetermined positions upon the upper
frame structure are positioned brackets such as
the brackets 78 and T{, to which are journaled
by means of horizontal pivot pins 72 a plurality
of sets of arms such as the arms 73 and 74. REach
of these arms mounts one or more fdxtures 7% av

756 its upper end, and each fixture mounts a mercury



switch. The arms 13 and 14 are preferably
curved at their lower -ends and are so arranged
that they may bear slidably upon the upper sur-
face of the turntable 46, and the fixtures 10 are
50 -arranged with respect to the supporting arms
therefor that the mercury switches supported
therehy will be tilted in one direction, for in-
stance, in circuit breaking pesition. Tach of the
arms 73 and 14, of which three are shown, 1Is ar-
rang:=d 1o ke engaged by one of the raised por-
ticns 3%, £9 and 49 upon the turntable. Thus re-
ferring to Fig. 1, the fixtures upon the respective
arms i3 mount two mercury switches 76 on the
arm 73 which is positioned cutermost and adapt-
ed for engagement with the portion 47 of the
turntable. The fixture 15 mounted upon the
central arm 73 mounts a switch 17 which 1is
adapted to be tilted when its corresponding arm
13 engages the section 43 upon the turntahle
The innermost arm 73 mounts a mercury switch
78 and is adapted to be tilted when its corre-
sponding arm engages the portion 48 upon the
turntable. A similar set of mercury tubes 79, 80
ang 8§ is mounted upon the fixtures carried by
the arms of the set T8 whereby the switch 78 is
tiited by engagement of its arm with one of the
rarts 8Y of fThe turntable, the switch 88 is filtad
by the engagement of ifs meunting arm with one
of tha »narts 48 of the turntabhle, and fthe switch
#{ is tilied upon cengagement of its supporting
arm with one of the parts 49 of the turntable.
The pares are so proportioned and arrangad that
when the lower end of one of the arms 73 or 14
years upcnhn the top of a part 471, 48 or 49, the
switches supporied thereby will be tiited oppo-
sitely 1o their inoperative arrangement shown
tnereby permisting the mercury to flow to the

onnosite eng of the tube for the purpose of clos-

ing a circuin,
The frame member 29 has pivotally connected
nerayd, as py means of pivot brackets 85, a pair
of 111§ or rock shafts 85 which extend substan-
tizily paraliel to tne brace member 27 and the
3 mu._, iﬂ' The inner frce ends of the shaits 88
i:;f'—‘-lgw the disc 28 and the paddies 38
r*'?ard!y projecting parts 81 mounted
_ apted for engagement with the pad-
clies 23, as 11 15t1 ated in Big. 4. Tach of the shafts
depending portion 88 rigid therewith
N iocsied at different positions along the length
af Yhe shalt £5 which mounts it, wherzby the
encs of said depending members 88 are
2085 11*“(:1 icr engagemeny by one of the series

Jf projectious 38 and 31 carried by the turn-
’::-amrz. Each of the shafts 856 mounts a2 bracket
79 J;:.ﬁ'-l vhiczh mercury tubes or switches 88 and
2t are Iceateq, said cooncrating shaft 26 and
7o SPZE‘ES ﬁ:‘} ainld §9 forming a carrier for one of

5., Tubes 20 and §1 are normally posi-
sioniad in ¢! caed ClI‘Clllt nmlmatmn

rhen u.a,ther one or voth of the de-
g8 of the shaft 86 strike the co-
the projections 5%, 51 of the

nayv shaft will be elevaued as shown
y position where its end fixture 27
in engagesbie by the vanes 3% upon the disc 38.
’1"115 :"‘“tﬂ#enf:agummt of these parts serves 1o
t"l:‘: corresponding shaft through a slight
'=er=,‘93 the bracket 88 and the correspond-
[ the mercury switches 98, §i is tilted
) vise and thereby momentarily placed in
ciosed zirenit condition. The brackets 89 are
*:. ‘=fe 11‘*1 % mounteu off center or in unbalanced
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gagement of the fitting 87 with a;paddle 39 the

shaft will be returned automatically to its open

cireuit rotative position. Thus disc 38 and vanes

39 form one part-of an actuating means for switch
68 or 81; and shaft 85, brackets 85 and 89, pro-
jection 87 and depending member 88 form
another actuating means for the same switch.
In the use of the device, for instance, for the
purpose of controlling traffic lights 85, as shown
in Fig. 1, which traffic lights include a green or
“Go” light 88, a yellow warning light 31, and a
red or “Stop” light 28, the control may be wired
as illustrated in Fig. 1. The power lines 140 and
18§ frem any suitable source of power are tapped
by leads 482, each of which extend to one of the
contacts or terminals of each of the switches 76,
iT, 78, 75, 88, 81, 98¢ and 5{. The other line i3
is connected by leads {63 to the various corner
lizhts 88, 87 and 3. Leads {34 connect the op-
posite terminal of each of the mercury switches
to the corner lights 88, 57 and 98. This arrange-

- ment permiis the following operation: Actuation

25
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proper ralation G‘F

& predetermined period.

- upon the hinges 26.

of any of the control switches, for example, the
switeches 79, by tilting thereof to closed circuilt

condition upon engagement of the supporting
arm

74 thereof with the turntable portion &7
enzigize the “Go” mgnal 6§ for a predetermined
period of time dependent upon the length of
timie required for the arm T4 to transverse said
turniabie projection 47. Thereupon, assuming a
the parts as vo their angular
he mercury switches a0, o1 will

nesition, one of &

 be tilied back a,nd forth: hetween open and closed

circuit position to cause the light 22 to flash for
When this flashing
overation stops, the switch 19 will be energized
to closed circuit position, thereby controlling or
energizing the stop light 88 for a predetermined
nericd of time. This scquence of operation is
repeated continuously as long .as the control is
in eourse of cperation, and the period of time
required for each operavion of the sequence is

always the same and occurs in the same order.

In the event that it is desired to lengthen or
shorten the overall time reguired for the comple-
tion of one cycle of operation, the turntable may
be ad,]usted by either adding or withdrawing pin

assembly 54, 55 in place of the pins 52 upon the

turntable. By properly locating the position at
which the pin or pins 54, 85 are added or with-
drawn, the operating time for any given operation

in the sequence or cycle may be varied. A fur-

ther possibility for control is by substituting for a
given turntable another turntable having an
entirely cdifferent arrangement of cams or pro-
jections thereon. This replacement operation

is easily performed by virtue of the fact that all

cf the operating parts except the fturntable are
mounted upon the frame and are movable as a
unit with respect to the base of the turntable
This provides easy aceess to
the turntable for the purpose of lifting the turn-

- table from its centering pin and removing it from

the device and inserting in its place an entirely
different turntable. This tili mounting of the
upper frame has other advantages, particularly
with respect to the acecess which it affords to all
of the operating parts of the device, not only from
the top of the frame, hut also from the hottom
thereof. | --
While the invention has been descrlbed herein
as applied to the purpose of contrelling traffic
lights, it will be understood that it may be used
for any other purpose wherein a given sequence
of operations, which gre to be repeated in given
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cycles, may be confrolled. The example of use
oiven has not entailed the usability of the turn-
table with the projections 4T to §{, inclusive,
thereof of different lengths, but it will be obvious
that this provision, together with the provision of
multiple mercury switches in sets, such as the
switches 78, 77 and 78, mounted upon the arms
13 at one position, and th-e switches 798, 88 and 81
mounted upon the arms 74 at another position,

afford further means for selecting the periocd of I

time at which a given operation in a sequence of
operations is to be performed.

While the construction and arrangement of
parts herein described and illustrated constitutes
one preferred embodiment of the invention, it
will be understood that the invention may be em-
bodied in other constructions within the scope
of the appended claims and the spirit of the in-
vention. Also, while the device has been de-
seribed as means for controlling plural electrical
circuit through switches, it may likewise be used

to control other types of power transmitiing

means, such as valved fluid linss.

1 claim: |

1. A device for controlling a plurality of elec-—
trical circuits to make and break the circuits in
a, predetermined timed program, comprising a
frame, a plurality of switches each adapied to
control a circuit, a continuously operating motor,
an actuator driven by said motor at predeter-
mined time intervals, and a program member de-
tachably mounted on said frame and having &
plurality of projections and shiftable a predeter-
mined small portion of its complete operative
range by engagement of said actuator with one

of a selected group of projections during each

operation of said actuator, others of said pro-
jections actuating each switch at a selected por-
tion of the complete operative range of movement
of said program member.

2. A device for controlling a plurality of elec-
trical circuits for repeated energization thereof
in a selected sequence for seiected time intervals,
comprising a frame, a pluralily of switches
mounted on said frame to contrel selected circuits
and biased to a normal condition, a constant
speed motor carried by said frame, an actuator
operated intermittently by said motor at regular
intervals, a shiftable nrogram member mounting
a plurality of projections and detachably carried
by said frame, and means on said frame for
ouiding said program member in a predetermined
path for operation of said switches by certain
projections in sequience to bias the switches oppo-
~ sitely from said normal condition at selected posi-
tions in said path, said actuator normally ad-
vancing said means step-by-step a predetermined
extent along said path upon engagement with
others of said projections during each operation
thereol,

3. A device for controlling a plurality of elee-

trical circuits for repeated energization thereof

in a selected sequence for selected time intervals,
comprising a plurality of switches each control-
ling a circuit and biased to a normal condition, a
constant speed motor, an actuator operated inter.
- mittently by said motor at regular intervals, and
means ftraveling in a predetermined path for
operating said switches in sequence to bias the
same oppositely from said normal condition at
selected positions in said path, said actuator nor-
mally advancing said means step-by-step a pre-
determined extent along said path upon each
operation thereof, and means carried by said

traveling means for limiting movement of said :

)
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traveling means to a portion only of a normal

‘step upon engagement thereof by said actuator,

whereby the succeeding operation of said actu-
ator is required to complete the balance of said
normal step movement of said traveling means.

4. A sequencing device comprising a frame, a
horizontal turntakle removably journaled on said

frame, a plurality of projections carried in spaced

relation relative to the axis of and by the upper
face of said turntable and including a circular

‘series of projections, a plurality of electric switch

units supported solely by said frame and each
including a shiftable portion overlying and jux-
taposed to said turntable and shiftable by a se-
lected projection thereon, constant speed driving
means, and an actuator for said turntable oper-
ated at regular intervals by said driving means
in g path tangent to said series and engageable
with successive projections of said series to rotate
sald turntable at predetermined angular extent
upon each operation. |

b. A sequencing device comprising a frame, a
horizontal turntable removably journaled on sald
frame, a plurality of spaced projections carried
by the upper face of said turntable at different
radii and at different distances from the axis of
said turntable and include a circular series of
substantially equispaced projections, g plurality
of electric switch units supported solely by said
frame and each including a2 shiftable portion
ocverlying and juxtaposed o ssid turntable and
shiftable by a selected projection, constans speed
driving means, and a turntable actuator operated
at regular intervals by sald driving means and
successively engaging a projection of said series
10 rotatively advance said turntable a predeter-
mined angular extent upon each operation, each
switch unit comprising a bracket pivoted to said
frame spaced above said turntable and having
a portiocn positioned in the path of a disc pro-
iection, and a merculy tilt switch carried by said
bracket.

6. A programming device comprising a iframse,
a horizontal member journaled on a vertical axis
to said frame and adapted to actuate a plurality
of electric switches in predelermined segquense, 2
pilurality of circularly arranged equi-spaced abut-
Ments projecting upwardly frore sald member,
constant speed driving means, an arm pivoted to
said frame above salid member and swung on an
axis supstantially parallel to said membper in a

plane substaniially tangent to said abutments by

said driving means at spaced intervals, and a dog
rivoted to the lower end of said arm and adapted
for propelling engagement with an abutment

~when traveling in one direction and adapted to

pivet and ride over an abutiment positioned inter-
mediate the ends of its path of movement when
traveling in the other direction.

7. A programming device comprising & frame,
a, horizontal program controlling member jour-
naled on a vertical axis to said frame and adapted
to control a plurality of electrie switches in pre-
determined sequence, a plurality of circumisren-
tially arranged equi-spaced abutments project-

~ing upwardly from said member, constant spead

driving means, and means shiftable in a prede-
terrmined stroke at regular intervals by said driv-
ing means and including a piveted part recipro-
cating 1n a path tangent to said circunferentially
arranged abutments and of a length at least egual
to the spacing between abutments, saigd piveted
part having a toe portion for advancing an abut-
ment and a cam surface at the rear end vhereof

_engageable with & succeedi_ng abutment to swing




said part for free sliding movement over said suc-
ceeding abutment.

3. The construction defined in claim 7, and a
second circumferential serics of abutments car-
ried by said program controlling member, each
abutment of said second series being paired and
aligned radially of said member with one of said
first named abutments, the end of said reciprocat-
ing part opposite said cam bearing against the
outermost abutment of the adjacent pair at the
beginning of its advancing movement and bear-
ing against only the innermost abutment at the
end portion of its advancing stroke.

9. The construction defined in claim 7, and a
second circumferential series of abutments car-
ried by said program controlling member, each
abutment of said second series being paired and
aligned radially of said member with one of said
first named abutments, thie end of said reciprocat-
ing part opposite said cam bearing against the
outermost abutment of the adjacent pair at the
beginning of its advancing movement and bear-
ing against only the innermost abutment at the
end portion of its advancing stroke, one of said
outer abutments being of greater height than the
others and having a shoulder projecting in
counter-rotational direction at an elevation at
least equal to that of the inner abutment paired
therewith.

10. In a device of the character deseribed, con-
stant speed driving means, an actuator operated
infermittently by said means, means operated
step-by-step in a predetermined path by said

actuator, a switeh, switch actuating means in--

cluding a pair of parts, one of said parts being
operated by said driving means at g higher fre-
quency than said actuator, the other part of said
switch actuating means being normally biased
to inoperative condition, said step-by-step means
being adapted to engage and shift said last named
part of said switch actuating means into opera-
tive relation to said first named part.

11. In a device of the character described,
constant speed driving means, an actuator oper-
ated intermittently by said means, means oper-
ated step-by-step in a predetermined path by
said actuator, a switch, switch actuating means
operated intermittently by said driving means
at a higher frequency than said actuator, said
switch being shiftable between open and closed
circuit positions and normally biased in open
circuit position and located spaced from said
switch actuating means, said step-by-step means
at a predetermined position thereof shifting said
switch for engagement with said switch actuat-
Ing means for alternafte opening and closing
thereof, sald switch actuator constituting a ro-
tatable member having a plurality of radial pro-
Jections and said first named actuator being op-
erated by an eccentric rotated by said driving
means in synchronism with said rotatable mem-
ber.

12. In a device of the character described, con-~
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stant speed driving means, an actuator operated
intermittently by said means, means operated
step-by-step in a predetermined path by said
actuator, a tily switeh, an elongated rock shaft
mounting said switch, means pivotaliy mount-
ing said shaft on an axis transverse of the axis
of rotation thereof, and means operated by said
driving means and adapied to rotatively rock
said shaft, said shaft being selectively positioned
by said step-by-step means {0 be engaged by
and disengaged from said last named means.

13. In a device of the character described, a
plurality of electric switches, shiftable means
for operating said switches for predetermined
intervals in g predetermined sequence, constant
speed drive means, and an actuator operated by
sald drive means at regular intervals and ad-
vancing sald switch operating means step-by-
SteD, and means actuated by said driving means
and cooperating with said shiftable means for
rapldly opening and closing a selected switch
when said shiftable means is in a predeiermined
position. |

14, In a device of the character described, a.
frame, a turntable mounted on said frame for
rotation, means for rotating said turntable, a
driven roior having a peripheral projection, a
switch, a switch ecarrier pivoted to said frame
about an axis parallel to said turntable and in-
cluding a member rotatable about a second axis
perpendicular to said first axis and normally bi-
ased to one switch controlling position, said ro-
tatable member having a projection adjacent to
but normally spaced from said roter, and means
carried by said turntable for swinging the pro-
jection of said rotatable member into the path
of sald rotor projection whereby said member is
rotated by said projection to a different switch
controlling position upon each engagement of
the rotor projection with the projection of said
rotatable member.

15. The construction defined in claim 14,
wherein said rotatable member is elongated and
1s positioned above and substantially parallel
to said turntable, said rotatable member being
pivoted to said frame at one end and having a
depending foot intermediate its ends bhearing
upon said turntable, said last named means con-
stituting an elevation on said turntable engage-
able with said foot.

BERNARD FRANK BERGMAN.
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