Sept. 10, 1940. C. J. MAXWELL ET AL 2,214,534
PROGRAM CLOCK
Filed May 31, 1938 2 Sheets~Sheet 1

v

o 1

Dy 8
» ) N
| ; )
© o .
1] 5 ™ \
] S AN A
q [ " ) >
%__4 30N SN‘ﬁ
Toplag i, X gt
©00 o == o §° o|lc 00000vad /%
ooe|lle 0005" _0_0000000030 »
coollollilc © 0 ©c O |l © © © © 020 e 9Qaa N
oo |fle © O ¢ 0 © 0O © 0 0000900
000 e ||ie e © 0-0 © © 9 @ 0O0GCO 0 QeI
socellleli]® © © © € QO 0 © @ Q900 Qe
coollolflfc © © @ @ 0O 0 O COO0OO QI \ﬁ
o0co |ilo 00 @ @ 0 © 0 0 0099 3Qa
00 [0 o © 0 0o ¢ ©C © © © 00 9 C 0000
ccoljffelfifflo ©¢ © © © O € © © ©00 00 Qa0
N coco|lflelfllo © © © O © 0 © 0 ©0Q 0 Q Q00
m\"““oo olflfo o © O e © © O 0 ©000 Qa0
ﬂﬁ oS8 Btn I Yo ®h B 6o
m% N ‘a )
Tl I §g9/ ‘\? N‘ 'ﬁ%'f}#l‘?/ )QA
| L 1 Ay LY \ f —+— l/’]r
il N
)
afl e ®
| 2l )
@ N 1]
= e . )
‘j ll R T o
W L1 [ :
\
M O
¥ T \ | n
e R
kN | KN n
T it i o

CT Mt rceve 2/
H.T Feecksore'

! QUorneys,’

4.

v 2>



2,214,534

Sept. 10, 1940.

C. J. MAXWELL ET AL

PROGRAM CLOCK
Filed May 31, 1938

2 Sheets-Sheet 2

M'“jij'y;;;wvbomx

il

C. T Maxwed?
M. FJact.sore/

By

or- ¢xf
o = = hv\\\\ ﬁ l//ﬁ//
\\\\\ ////
| ,
[l !
Tk EL
Il
) ...w. NOLAV¥IOSNT @
-
A CF A s
: Sxsuiniid
o AL o,
ve T Y.
3 \ B % .mﬂ
+ _4\» / e lw N \ ....
"L pm Lo\ =7 >
VA P =
il NV AEVEA NS
oe «hb i i @ NG WM\ 2 A0,
H ;u Wl b Li »
[l = ey

iy
-
&9
g9
€9 -99
9 L9
6
L6
56
66
2 9E



5

15

20

30

35

40

45

60

65

Patented Sept. 10, 1940

UNITED STATES

PATENT OFFIC

E

2,214,534
PROGERAM CLOCK

Charles J. Maxwell, Dallas, and Harford 'T.
Jackson, Corsicana, Tex,

Application May 31, 1938, Serial No. 210,986

6 Claims.

This invention relates to a program clock.

" An object of the invention is the provision of a
device for regulating the frequency of signals in
a program clock and for regulating the length of
the signals in a simple and efficient manner.

Another object of the invention is the provision
of a device for producing periodic signals in which
a rotatable means controls the frequency of the
signals while releasing a signal actuating mecha-
nisin which controls the duration of the signal in
connection with means which will vary the time
during which the signal remains audible.

A further object of the invention is the provi-
sion of a program clock in which a means for
regulating the frequency of signals controls the
release of operating mechanism for the signal
whereby an arm is rotated and moves over a pair
of contacts being adjustable towards and away
from each other for varying the time during
which the signal is operated.

This invention will be best understood from a
consideration of the following detailed descrip-
tion, in view of the accompanying drawings form-
Ing a part of the specification; nevertheless, it is
to be understood that the invention is not con-
fined to the disclosure, being susceptible of such
changes and modifications as define no material
departure from the salient features of the inven-
tion as expressed in the appended claims.

In the drawings: )

Figure 1 is a plan view of a program clock with
parts removed showing portions of the internal
mechanism.

Pigure 2 is an end view of the program clock
with the cover removed.

Figure 3 is an enlarged fragmentary vertical
section of the device for regulating the frequency
of the signals.

Figure 4 is a fragmentary vertical section taken
along the line 4—4 of Figure 3.

Referring more particularly to the drawings, 13
designates a base member on which are mounted
spaced plates or standards {! and (2. These
standards are provided with an angular portion
i3 which is secured to the base {0 by any suitable
means and these standards provide bearings for
the various shafts employed in the construction.

A cylinder {5 is mounted on a shaft 18 which is
carried in a bearing by the members {{ and {2
and the shaft is driven by the “minute” shaft 16a.
It is connected to the shaft {6 by a universal con-
nection 16b. The shaft 16a is driven by a clock
mechanism §8c. This clock mechanism may be
of any of the well known mechanical or electri-
cally operated types.

(CL 200—38)

This cylinder is provided with a continuous
spiral groove {7 and between the sections of the
spiral groove are located a plurality of perfora-
tions {8 which are spaced in such an angular rela-
tion that these perforations have their centers
exactly six degrees apart so that the distance of
the travel of a point on the circumference of the
cylinder between two perforations will equal one
minute.

A plurality of pins 1§ are adapted to be inserted
in these perforations along the spiral path of the
perforations around the cylinder and when it is
known what time it is desired to produce signals
these pins may be properly positioned in the per-
forations to produce the required signals at pre-
determined periods. In other words, if the sig-
nals are required every thirty minutes, then the
pins will be placed at diametrically cppositely
spaced points. In other words, it must be borne
in mind that if the pins were placed in each of
the perforations signals would be produced every
minute. In order to increase these periods the
pins will be eliminated between a pair of pins to
give the required period.

A carriage, generally designated by the numeral
20 consists of a plate 21 which has a pair of
depending ears 22 which are provided with pas-
sages between the lower ends to receive g shaft 23.
The ears slide along this shaft in a manner which
will be presently described. A pair of wheels 24
are rotatably mounted on the shaft 23 and are
spaced a predetermined distance from each other
by a sleeve 25 which is received by the shaft 23
and located between the wheels. The peripheries
of these wheels are V-shaped in cross section as
shown at 28 to ride in the complementary shaped
grooves {7 in the cylinder 5. The opposite ends
of the shaft 28 are shown more particularly in
Figure 3 as received by arcuately shaped slots 27
formed in the standards i1{ and {2 so that the
shaft 238 may raise or lower for a purpose which
will be presently explained.

A strip of metal bent to the shape shown in
Tigure 3 has a horizental portion 22 and a V-
shaped extension 8! which has a bight portion
32 connected to the under face of the plate 21.
The free end of the V-shaped member forms a
finger 33 which normally rides on the curved

surface 34 of the cylinder 15 and this curved ,

surface is located between the sections of the
spiral groove 17. This finger is slightly sheared
off at its free end where it engages the curved
surface of said cylinder. A fixed rod 3% is sup-
borted by the standards i{ and {2 and is in
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a position to support the free end of the member
30 in a predetermined position. )

A shaft 36 is mounted in bearings in the stand-
ards il and {2 and collars 37 are secured to
the shaft and engage the side walls of said stand-
ards for maintaining the shaft in position. A U-
shaped member generally designated by the nu-
meral 48 has its parallel arms &i provided with
collars 42 which are secured to the shaft 36. The
bight portion 43 of said U-shaped member ex-
tends across the top of the cylinder 15 and is re-

ceived by a return bent portion 44 formed on.

one end of the plate 21 so that when this end
of the plate is elevated the bight portion 43 is
likewise elevated for rocking the shaf{ 36.

It will be noted that the shaft or rod 23 also
has a collar 23a secured to its opposite ends and
abutting the adjacent faces of the standards i

-and {2 for maintaining the shaft against slip-

page from the arcuate slots 21.

A device for controlling the length of the sig-
nals and a device for releasing the actuating
mechanism for the signal timing device is shown
more particularly in Figures 1 and 2. This mech-
anism consists principally of a spring driven mo-
tor 58 which is wound by a key 5i and which
operates a gear $2. The motor, in turn, drives
a shaft 53 to which the gear 52 is connected. All
of these parts are carried by a frame generally
designated by the numeral 84 and having hori-
zontal posts 55 for maintaining the elements of
the frame in a predetermined position. This
frame is secured in any approved manner to the
ocuter face of the standard 1.

The gear 52 drives a gear 58 which revolves a

shaft 87 and a gear 58 rigid with the shaft 57.

A disc or ratchet wheel 59 rotating anti-clock-
wise is secured to the shaft 57 and a circuit clos-
ing member §5 is formed as an srm which is rig-
idly connected with the shaft 57 located outward-
Iy of the disc 59.

A pair of contact members 61 and 62 are lo-
cated in spaced parallel relation. The member
§i is connected by a wire 63 to one binding post
68 of a bell or other signal 65. A wire 66 con-
nects the other binding post 67 with a battery
generally designated by the numeral 68. A wire
69 also connects this battery with the other con-
tact member 62.

An insulating block 18 rigidly supports the con-
tact 61 while the contact 62 is adjustably mount-
ed on the block and movable with respect to the
fixed contact 8. The member 52 is guided along
the block 70 by means of a screw Ti rotated by
a handle 72 and this screw is threaded into a nut
13 carried by the block 0. Thus, it will be seen
that when the handle 78 is rotated in one direc-
tion or the other the contact member 62 is moved
towards or away from the adjacent end of the
fixed contact 8! for decreasing or increasing the
time when the signal 85 is placed in circuit with
the battery 8. The screw 1! has a universal
connection at Tle with the contact member €2
which is held in position by a guide 62a.

A coutrol lever generally designated by the
numeral 75 is pivotally mounted at 76 on the
frame B4 and is provided with an expansion 77

for manually manipulating the lever when de-

sired. The lever is provided with a finger 18

which projects into a notch 78 on a ratchet wheel .

59 for permitting levers 15 to be lowered for a
purpcse to be described. This lever has a lip
80 at its extreme outer end. A U-shaped mem-
ber 81 is mounted on the top of an extension
82 of the lever 15.

2,214,534

The shaft 36 is extended as shown at 36a and
this extension passes through the frame 84 and
projects beyond the outer face of the frame to
receive a collar 83 to carry an arm 84. This col-
lar is secured to the extension 38a by a set screw
85. The arm 84 has a finger §6 which projects
laterally and is received by the U-shaped mem-
ber 8! on the lever 75 so that when the shaft &5
is rocked the arm 84 will be rocked for raising
the iever 15 to releass the finger 12 from the
notch 79 of the ratchet wheel 59.

The gear wheel 58 secured to the shaft BT
drives a gear wheel 90 which ia turn drives a gear
9! secured to the shaft 82. A gear 83 secured
to the shaft 92 drives a gear 94 which in turn
drives a shaft 95. This shaft drives a toothed
wheel 96.

A disc 97 is secured to the shaft 95 and this
disc is provided with a radially dispossd pin 82
projecting radially from the periphery of the disc
97 and which is adapted to engage the lip 88 on
the outer end of the lever 75.

The operation of my device is as follows: In
this type of construction it is desired to produce
signals periodically and the periods in this device
are controlled by the proper positioning of the
pins 19 in the perforations i8 in the cylinder (5.

When the cylinder is being rotated by the clock
mechanism i8¢ the wheels 24 will ride in @ pair
of sections of the spiral groove % so that the
carriage or plate 20 will move along a horizontal
plane in a straight line directly across the length
of the cylinder 5 sincé the carriage is main-
tained in such straight line movement by the
rod 23.

As the cylinder revolves under the carriage
20 the carriage is gradually shifted to the left
in Figure 1, but during each complete rotation
of the cylinder the finger 33 of the member 39 will

engage the pins {9 periodically for elevating the

bight portion 43 of the carriage 28. The wheels,
however, will remain in engagement with the
spiral groove. The arcuate slots 27 permit the
operator to raise the wheels from the tracks at
the end of the day and place them in the initial
position of the tracks for a new setting of sig-
nals for the next day.

When the bight portion 43 of the member 48
is elevated the shaft 36 will be rocked. The rock-
ing of the shaft 36 will raise the free end of the
arm 84 (Fig. 1) and likewise the finger 86. The
raising of said finger will raise the liv &§ at one
end of the lever 15 so that said lip will release
the pin 98. The raising of the lever will also

raise the finger 78 from the notch 79 of the ratch-

et wheel 59 and as the motor &0 rotates the var-
ious gears and the arm 66 the finger 78 will ride
on the rim of the wheel §3. The release of the
pin 98 releases the disc 87 and a governor 83
mounted on the outer end of the shaft 85. The
notch 19 permits the finger to drop therein so
that the lever 18 may be lowered to allow the
lip 88 on the lever 75 to engage the pin 88.

When the arm 88 is revolved its free end will
move over the paraliel contact members 5§ ang 52
and close the circuit to the signal 85 and this sig-
nal will continue in operation as long as the arm
60 is engaging both of the contacts 61 and 62. As
soon as the arm, however, clears the contact 62
the circuit will be broken and fthe signal will be
stopped.

The length or duration of the operation of the
signal 65 will depend upon the positioning of the
movable contact 62 with respect to the fixed con-
tact 61.

An increased duration is obtained by
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moving the contact §2 toward the left in Fig. 2.
By moving said contact in the opposite direction
a decrease in the period for which the signal is
operated is caused.

It will be seen from this construction that a
very simple and efficient mechanism is employed
for controlling the periods by which the signal
65 is set in operation in combination with a
mechanism for controlling the time during which
the signal is maintained in operation.

The essential use of lip 88 is to release the
member 87 to permit the associated gears to
revolve.

The finger 78 is adapted to seat within the
notch 7§ and ride out of the notch automatically
when the gears start to revolve for the purpose
of raising the lip 88 to release the member 98.

We claim:

1. In a program clock, g cylinder provided with
a spiral groove, means for rotating the cylinder,
a carriage mounted on the cylinder and having
a pair of wheels received by sections of the
groove, means for guiding the carriage longitu-
dinally in a straight line along the cylinder,
means for periodically elevating the carriage, an
electric circuit, means for closing the circuit,
means for operating the closing means, and
means actuated by the raising of the carriage for
setting in motion the operating means for the
closing means.

2. In a program clock, g cylinder providedwitha
spiral groove, a carriage mounted on the cylinder
and having wheels received by sections of the
groove, means for maintaining the carriage in a
straight line longitudinally of the cylinder, means
for periodically raising the carriage, a circuit
closer, operating means for the circuit closer,
means for retaining the operating means inac-
tive, and means actuated by the carriage when
the carriage is raised for releasing the retaining
means.

3. In a program clock, a pair of spaced
contacts forming the terminals of g circuit, means
for adjusting one of the contacts relative to the

3

other, a hand movable over the spaced contacts
for bridging the contacts and for closing the cir-
cuit, means for rotating the hand, means for re-
taining the rotating means against operation, and
means periodically operated for releasing the re-
taining means.

4. In a program clock, a pair of paralle]l elon-~
gated contact members forming the terminals of
an electric circuit, one of said contact members
being fixed in position, the other contact member
being slidably mounted, means for moving the
end of the slidable contact member toward and
away from one end of the fixed contact mem-
ber, a hand movable over on the contact mem-
bers for closing the circui, means for rotating
the hand, means for retaining the rotating means
against operation, and means actuated periodi-
caliy for releasing the retaining means.

5. In a program clock, a pair of spaced con-
tacts forming the terminals of an electric circuit,
a rotatable means engageable with the contacts
for closing the cireuit, means for rotating the last
mentioned means, a governor operated by the
rotating means, a pivoted lever having means
for retaining both the governor angd the rotating
means against actuation, means operated period-
ically for actuating the lever to release the gov-
ernor and the rotating means.

6. In a program clock having a cylinder pro-
vided with a spiral groove, a wheeled carriage en~
gaging the groove, means for maintaining the
carriage along a straight line longitudinally of
the cylinder, means for periodically raising the
carriage, a U-shaped member having its bight
bortion connected with the carriage and adapted
to be oscillated when the carriage is elevated, a
rock shaft rigidly connected with the tJ-shaped
member, a switch for making and breaking an
electric circuit, operating means for the switch,
and means connected with the shaft for setting
the operating means in motion.

CHARLES J. MAXWELL.
HARFORD T. JACKSON.
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