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This "invention relates to program -devices
which may be. prearranged to effect-selected re-
sults at predetermined times.

It is the general object of my invention to pro-
vide an improved construction in & program ‘de-
vice by which a plurality of mechanisms may be
selectively-controlled by a single program unit.

A further object is to provide an improved pro-
gram-control unit by which any one or more of 'a
plurality ‘of ‘mechanisms may be selectively acti-
vated at ‘any prearranged minute of a twenty-
four hour- period.

To the "accomplishment of this general pur-

pose, I provide twelve ‘continuously rotated two-
hour discs each adapted to receive one or more
indicating clips for any selected minutes, and I
further provide means to shift the control of the
mechanisms to be activated to a different disc at
two-hour . intervals throughout a twenty-four
fiour period.
' My invention further relates to arrangements
and comhinations of parts which will be herein-
after described and more particularly pointed out
in the appended claims.

A preferred form of the invention is shown in
the drawings, in which

Fig, 1 is a plan view of my improved program
unit, looking in the direction of the arrow { in
Fig. 2;

Fig. 2 is a front elevation thereof, looking in
the direction of the arrow 2 in Fig. 1;

Fig. 3 is' a side-elevation with the side frame
removed and partly in section, looking in the
direction of the arrow 3 in Fig. 2;

Fig. 4 is'a side elevation of a detachable indi-
cating clip;

Fig.'5 is a partial sectional view of a rotating
disc, taken -along the line 5—5% in Fig. 3: and

Figs. 6 and T are side-elevations similar to Fig,
3 but showing certain parts in different positions;

My improved control device is of unitary con-
struction and comprises side: plates ‘10 and ‘I
secured together by U-shaped cross frame mem-
bers 12 and'i3 and by cross rods 14 and-15. "The
side plates {0 and 1{ are provided with hook-
shaped:upper ‘end portions 1T and with notched
lower rear portions {8, said portions {7 and:i8
being adapted to engage cross rods-20-and 21 in
a time recorder or other mechanism -with which
the control unit is to be associated.

U=shaped pivoted control members 24,25 and
26 -are mounted on the fixed cross rod 20, as
shown in Figs. 3, 6-and 7, but these U-~shaped con-
trol memhers-do not form any part of the remov-
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able control ‘unit. "The control members 24, ‘25 &5

and- 26 maybe-connected to:separately activate
the mechanisms:which are:to be: selectively: con-
trolled’ aecording to:a'predetermined program.

By way of‘illustration, the control member-24
may: operatea micro~swit¢h:in a bell: signal cir-
cuit. The member 25 'may control mechanism
for:shiftingra/ two-color:ribbon in a:time recorder
at predetermined intervals,;:and the member 28
may control the periodical shifting of a card
guideand: card support in:a time:recorder.

The:particular mechanisms controlled by the
members 24, 25:and:26 form:no.part of the pres-
ent invention: but:reference.is made to the prior
patent to Dell and Hobby, No. 2,389,345, issued
November 120, 1945, .as ‘disclosing one form -of
mechanism  controlled "by :a :U-shaped swinging
member-similar to the:members 24, 25-and 26.

‘Having'indicated:the purpose of my improved
controel unit, the specific:construction thereof will
new be described.

A series of ‘twelve timing discs 30 are mounted
on’ & cross’ shaft 31 rotatable in bearings in the
side!frame members 0-and | and continuously
rotated-through a -gear:32 which is driven from
any-suitable source.of :\power. The power drive is
50 ~designed i that ‘the ‘gear 32 :and the shaft 31
make- one-revolution:every two hours.

‘A ‘head “or ‘circular ‘flange 33 is ‘fixed on .the
shaft 31, and the discs 30 :are secured in fixed
angular relation ito‘the head 33 by .cross bolts
34. The head 33 mdy.be graduated and num-
bered-as'indicated in Figs. 1 and.2 to facilitate
sétting up a. program,

“Hach: disc:30 is provided with 120 notches 35,

‘85 as-indicated in. Fig.:3,:and!is also provided with

an annular groove 36 on‘each:sideiface as shown
in "Fig, 5.. "Clips 40 (Fig. 4), preferably of saw
steel, are mounted in selected notches'35-and-are
slotted “at’ 41 to receiveithe edge of an associated
disc730. “A-lug 42 snaps’into one of ‘the grooves
36 when‘the élip isiin position and holds:the clip
from displacement. The outer-end -of “each clip
is:slotted toiformithiree projecting:lugs 43, each
adapted-torengage a control lever to be -described
and: to thereby ‘actuste one of the swinging con-
trol ‘members 24,725 and:26.

‘A’ set~of rthree -control:levers-50, 51 "and 52 1is
provided “adjacent -each -control ‘disc 30. The
lever 50 of eachrgroupihas:ailug 55 adapted to
engage and:shift the. control: member 26. Each
lever ‘51 has a-corresponding lug 56 adapted to
eriggige the member<25, and each lever 52 has-a
1ug 57 ddapteéd-to engage-the control lever 24,
Each lever ‘50, -51 -or-52 is provided with-an’in-
¢lined/lower slot: 60 ¢Fig. 3) “and a ' wedge-shaped
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upper slot 61. The several groups of levers are
assembled on fixed cross rods 62 and 63.

Each set of three associated control levers 50,
51 and 52 is engageable at its lower end by one of
a series of cross pins 66 (Figs. 2 and 3) mounted
in angularly spaced relation between a series of
discs §7 secured on a cross shaft 68. The twelve
pins 66 form a complete and regular circular
series, with each pin spaced 30° behind its pre-
ceding pin and with all of the pins at the same
radial distance from the axis of the shaft 68.

As each pin 56 is shifted to its uppermost posi-
tion, it engages the lower ends of the associated
set of control levers and shifts these levers from
the inoperative position shown in Fig. 7 to the
raised position shown in Fig. 3. In this latter
position, the levers will be swung forward if a lug
10 (Fig. 3) on the back of any lever is engaged
by a lug 43 on any clip 40.

On such engagement, the lever swings forward
about the lower cross rod 62 to the position shown
in Fig. 6, such movement being permitted by the
increased width of the lower portion of the wedge-
shaped opening 61. When the levers are dropped
to the inoperative position shown in Fig. 7, the
inclined slots 60 in the lower ends of the levers
swing the lugs 70 forward and the wedge-shaped
slots 61 coact to clear the lugs 43 of the clips
AQ.

A fixed guideplate or comb 12 is mounted on
the U-shaped cross frame member 13 (Figs. 1
and 2y, and the fingers of the comb separate ad-
jacent groups of control levers as clearly shown
in Fig. 1.

I will now describe the mechanism by which
the shaft 68 is advanced one space every two
hours, on completion of a full revolution of a
two-hour program disc 30, thus moving a new
pin 66 to raised position and rendering a new
set of control levers operative, while the previous-
1y operative set becomes inoperative.

A scroll cam 15 (Fig. 3) is mounted on the disc
shaft 3¢ and rotates continuously with the con-
trol discs 20, thus completing one revolution every
two hours. A lever 76 is mounted on a fixed pivot
17 and has a rearwardly projecting lug 718 resting
on the cam 75. A spring 19 furnishes power to
move the lever 76 when released by the cam 75.

The lever 16 is connected by a link 8% to an
arm 81 loosely mounted on the shaft 68 and hav-
ing a feed pawl 82 pivoted thereto at 83. The
pawl 82 engages a ratchet wheel 85 fixed on the
shaft 82, ®Tach time the lever 7§ is raised by
the cam 75, the feed pawl 82 is withdrawn one
space, and each time the lever 76 is dropped from
the high point of the cam, the ratchet wheel is
advanced one space to move a new pin 66 to top-
most position.

A holding pawl 87 prevents rearward movement
of the ratchet wheel 85, and a locking pawl 88
prevents overfeed thereof and also locks the
ratchet wheel from forward movement except
during the feeding movement of the lever 16. This
is accomplished by providing the locking pawl
88 with a wing 90 engageable by a lug 91 on a
latch 92 pivoted at 83 on the link 80. A slot 84
in the latch 92 coacts with a stop pin 95 to hold
the latch normally in the position shown in Fig.
3 under the influence of a spring 96.

When the link 8¢ starts to move downward on

a feeding movement, the lug 91 engages the wing
90 and swings the locking pawl from holding posi-
tion before the pawl 82 advances the ratchet
wheel 85 in its feeding movement. As the down-
ward movement continues, the lug 91 clears the

10

25

a0

4

wing 90, which immediately returns to holding
position behind the next tooth and thus pre-
vents overfeed.

The provision of the three indicating lugs 43
on each clip 40 permits the clips to be used se-
lectively as indicated in the upper part of Fig.
1. Either one, two or three of the lugs 43 may
be retained, and if only one or two lugs are
retained, they may bhe positioned to engage dif-
ferent selected combinations of control levers.

With this arrangement ,at a selected minute
any one of a set of control levers 50, 51 or 52
may be advanced to swing its associated U-shaped
member 24, 25 or 26. Alternately, any two of the
levers may be activated, as 50 and 52 by removing
the middle lug 43, or 50 and 5i by removing
one side lug 43. By reversing the clip with one
side lug removed, the levers 51 and 52 may be
be activated, and with all three lugs left on the
clip, all three levers may bhe operated together.

It will thus appear that my improved con-
trol unit may he used to activate any one of three
different mechanisms at any minute in a twenty-
four hour period. Each disc 30 contains 120 slots
25 and rotates once in two hours, thus providing
a separate slot for every minute in a two hour
period. At the end of the two hour period, the
rearwardly projecting lug 78 of the lever 16 drops
off of the cam 715, the ratchet wheel 85 and as-
sociated parts is advanced one space, the levers
associated with the disc which has just completed
its two-hour circuit become inoperative, and the
levers associated with the next adjacent disc im-
mediately become operative.

By thus shifting at two-hour intervals from
one to another of the twelve discs 30, selective
control of the members 24, 25 and 26 is provided
for every minute of the twenty-four hour period,
after which similar control for the next twenty-

49 four hour period is immediately instituted.
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The cam 15 may obviously be set to cause the
shift from one disc to the next to occur at any
selected time during a two-hour period. The
shift commonly takes place at a relatively inactive
time, such as 43 minutes after the odd hour. It
is considered advisable not to place an indicating
clip 48 on the particular minute when the shift
is taking place.

The unitary construction above described makes
it possible to quickly and easily remove the unit
for inspection or for changing the program, and
also makes it possible to provide two or more in-
terchangeable units set up for different programs,
so that a shift may be easily made from one pro-
gram to another where two or more different pro-
grams are used alternately.

Having thus described my invention and the
advantages thereof, I do not wish to be limited
to the details herein disclosed, otherwise than
as set forth in the claims, but what I claim is:

1. In a program control unit, a continuously
rotated shaft, a plurality of notched discs on said
shaft, indicating clips insertable in selected
netches in said discs, a separate set of control
levers associated with each disc and selectively
engageable by said clips, and means to move
successive sets of levers to engageable position
relative to the clips on the associated discs at
t(;ilf'xe completion of each rotation of said shaft and

iscs.

2. A program control unit comprising a frame,
a shaft rotatably mounted in said frame, means
to continuously rotate said shaft, a plurality of
indicating discs mounted on said shaft and each
having notches about its periphery, detachable
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indicating clips insertable in selected notches, a
separate set of control devices selectively en-
gageable by the clips on an associated disc at pre-
determined selected times, means to render one
set only of said control devices engageable dur-
ing a given period, and a plurality of control
members each operable by one device only in
every one of said sets of control devices.

3. A program control unit comprising a frame,
a shaft rotatably mounted in said frame, means
to continuously rotate said shaft, a plurality
of indicating discs mounted on said shaft and
each having notches about its periphery, de-
tachable indicating clips insertable in selected
notches, a separate set of control devices selec-
tively engageable by the clips on an associated
disc at predetermined selected times, and means
to shift each set of control devices out of engage-
able relation with its associated disc and clips
on completion of a full revolution of said disc.

4. In a program control unit, a set of control
levers each having an inclined slot near one end
and a wedge-shaped slot near the center, fixed
supporting rods extending through said slots, a
lever-actuating device, and means to intermit-
tently shift said set of levers longitudinally and
transversely to engageable and non-engageable
positions relative to said actuating device.

5. In a program control unit, a set of control
levers each having an inclined slot near one end
and a wedge-shaped slot near the center, fixed
supporting rods extending through said slots, a
lever-actuating device, and intermittently oper-
ated means to raise said set of levers to engage-
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able position relative to said actuating device
and to thereafter lower said levers to an inop-
erative position.

6. In a program control unit, a disc having
peripheral notches at close intervals, means to
rotate said discs, a set of three control levers as-
sociated with each disc, and clips detachably
mounted in said notches and having lugs aligned
with selected levers and effective to engage and
activate said selected levers.

7. A program control unit comprising a plu-
rality of rotatable discs, indicating clips on said
dises, a separate set of levers engageable by the
clips on each disc, a rotatable member having
pins mounted in alignment with the lower ends
of said sets of levers and in angularly spaced re-
lation to each other, and means to advance said
rotatable member at predetermined time inter-
vals to bring said pins successively to operative
position and to thereby raise the associated set
of levers to engageable relation with the clips on
the associated rotatable disec. .
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