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FRANK F. LANDIS, OF WAYNESRBORD,

PROGRAM-CLOCK APPATRATUS.

1,130,091.

Application filed September 12, 1806,

To all ’U‘]l om it Ay CONCOrn :

Be it known uhﬂf I, Fraxg I LA. NDIS, &
of the United ‘*t?tes residing at
Wavnesboro, in f‘m county of dmnkhn nd
Sta ate of Pennsylva ul“. have invented cex-
tain m” and useful Improvements in Pro-
gram-Clock Apparatus, of which the fol-
lowing is a spec*ﬁcatlon

My “eaid invention consists in various im-
provements in the construction and avrange-
ment of parts of a program clock ap ‘rat 18,
1ﬂ1mv dm nge of springs, which i ave been
& souice of tlo uble and f-lS‘ld-
s 2 m such mechanism is entirely ob-
viated snd such an apparatus is provided
of comparativ ely few parts, simple and dura-
ble in its construction, and positive and
able in its operation under all condi-
as will be hereinafter more fully
and claimed.

: ing to the ﬁ(’CO!ﬂ_O‘U}“l’lO drawings
which are made a part hereof and on which
similar refevence ct ﬂameb indicate similar
parts, Figure 1 is a side elevation of a pro-
gram clock apparatus embodying my said
a top or pl i view of the

am-

o
b

sar
Invention, Fig. 2 a
same, Fig. 3 o horizontal section looking
dn\vnx\ m(h from the dotted line 3—3 in
and Figs. 4, 5, 6,7, 8 and 9 detail
HIE twatmo different pfu’ts of the ap-
paratus on an wh“ﬂu‘ scale, as will be
he-elml‘n‘ more particularly pomted out.
Tn said drawings the po“mnb marked A

e

represent the “mu and supporting frame of

the apps uatnoq P the program cylinder, C
the cvlinder carrying tnﬂ cont‘mu arms, D
an automatic program gwiteh or calendar

(-"7'0( ler, Il a po:t forming part of the
frame ‘md carrving the terminals on one
Iranch of the electric cirenit for operating
the signal svstem through the program ap-
savatus and G a dash- pot
The frame comprises the base A, which Is
a C‘l,”thO of suitable size hanno‘ supports
for the bearings for the various parts, as
will be her eumlter pointed out, and & top
casting A’ carrying the bearings for the
upper “ends of the several journa 15, said top
being rigidly supported at a smtqble dis-
tance above said base by the posts A2 and B,
mch of which is ngld‘*f secured to the base
at the lower end and to the top piece A’
ot the upper end by having a screw-thread-
o part extending through perforations in

Specification of Lette

s Patent.

Patented Mar. 2,1915.
ferial No. 334,322,

sald top piece with nuts ¢® and e, respec-
tively, thereon.

The program cylinder B is preferably
ot brass, ov other material forming a good
electrical conductor, and is ])rovided with a
central hollow axis b by which it is journal ed
in beavings 1n the parts A& and A" of the
ame. The lower end of said axis is a solid
ft and rests npon balls « mounte ad in a
socket in the top of a standard ¢’ formed in
an appropriate position on the ton of base
A, dts upper end is provided with a solid
end 010 i

Tt

TJ:'-

a
a

formed with a socket into which a

2wl ¢* on the lower end of a sliding pin ¢
is ingerted. Said pin of is fxqumblv se-
cuved in a perforation in the top part A " of

the frame and is adapted to be raised “and
lowered to vary the aqutment by means
of & set-serew @@ as most clearly illustrated
in Fig. 6. Said program cvlinder mav be
formed with as many program sectlons as
desired. The one shown contains three.
Tach program consists of twelve circum-
‘orential rows of sixty holes each, arranged
in vertical rows a short distance apart and
adapted to receive the contact ping ». Each
section of said cylinder is thus adapted to
have a separate program arranged thereon
so that the apparatus will be qdqpted for
sounding signals in different vplaces. or at
diffevent times according to- different pro-
grams, as will be hereinafter more fully de-
b(‘llLG(L On the top of said program evi-
inder is prowded a dial plate B’ divided
into sixtv varts by indicator points, each
1)o1nt indicating a minute and the entire
dial one hour, the ten minutes divisions of
which are indicated by the numerals 10, 20,
80, 40, 50 and 60. On its lower end it is
mo\med with a mtr-he4L wheel B? containing
sixty cogs, each cog being fuzanored Lotweon
the vertical rows of holes in the program
cylinder.

The contact cylinder C, as shown, is
formed in three duplicate sections, or one
for each program section of the cylinder B.
Each section consists of a brass cylinder
mounted upon a central shftft ¢’ which is
journaled at its lower end in a socket n the
top of a standard «¢° on base A and at its
top is connected with the ton plate A’ of
the frame in the same manter as shown and
described for the bearings of program
cylinder B. Each of said sections is insu-
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lated from the shaft and from the others by
an Insulating plate ¢, as shown most clearly
in Fig. 8. Each section is provided svith

metallic contact arms ¢’ secured thereto and

extending out therefrom a distance to en-
able them to contact with the contact pins p
on the program cylinder B when extending
toward the axis of said cylinder. There are
twelve of said arms arranged in a spiral di-
rection around each section and disposed

. vertically to correspond with the vertical
arrangement of the twelve circumferential

rows of pin holes in the corresponding pro-
gram section of cylinder B. They are
spaced circumferentially to divide said
cylinder into twelve equal spaces represent-

" ing twelve hours which are indicated by a

dial plate C* mounted upon the top cylinder
C and insulated therefrom by one of the in-
sulating disks or washers ¢, said dial plate
C? being divided into twelve equal parts in-
dicated by points and the numerals from 1
to 12 adjacent to-each point. Said dial plate
(*is secured to the shaft C’ by means of a
nut ¢* mounted on the screw-threaded top

—.of said shaft which clamps said plate
~against the top insulating ring ¢ and secures

30

the several parts of cylinder C together. A
ratchet wheel C® is mounted on the lower
end of the shaft €’ adjacent to the lower

. end of the lower cylinder C provided with

35

twelve teeth, each of which is arranged im-
mediately beneath one of the contact arms
¢’. Said ratchet wheel C? is formed with a
disk ¢® on its lower edge having a single gear

_tooth upon one side for a puipose to be

40

presently described. Each section of cylin-
der. C 1s formed with a circumferential
groove g to receive one end of a spring con-
tact arm 40.

The automatic program switch or cal-

endar cylinder D is preferably of wood or

45

50
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other non-conducting material journaled in
the frame by means of pivots inserted in its
top and bottom, the top pivot d° being
journaled in the part A’ in a similar man-
ner as the shaft of cylinder B is journaled,
or in any approved manner, and its lower
end being supported upon a standard a7 on
the base A. A short standard ° projects
up from the top of standard ¢ and has a
pin d*° set eccentrically in its top. Said
standard ¢° may be rotated in its seat and
held in adjusted position by a set-screw .
The top of pin d'° is spherical in form and
rests in a socket in the lower end of cylinder
D, or the hub of wheel D’ on its lower end,
thus permitting said wheel to be adjusted
in relation to wheel C? as may be necessary
to secure perfect operation. Said cylinder

.. D is provided at inmtervals with metallic
~ collars or rings ¢ corresponding with the

65

number of programs to be operated. FEach
collar is formed ' with fourteen equally
spaced pin holes adanted to receive contact

pins d’.  On its lower end it is provided
with - a- dial plate D’ containing fourteen
notches representing the seven days of the
week and each day divided into two parts
of twelve hours each, or night and day, the
programs being ordinarily arranged to con-
tinue from 6 in the morning until 6 o’clock
at night and then changed from 6 o’clock at
night until 6 o’clock in the morning, or the
signals be suspended altogether between
these hours.” The pins @’ are adapted to
contact with the outer end of spring contact
arms 41 when extending in a direction at
right angles therewith.

"The post I has a series of binding posts e
therecn, to which one wire ¢’ of each elec-
tric-signal circuit is electrically connected,
said binding posts being insulated from post
E. Baid binding posts are preferably ar-
ranged in pairs and a metal plate ¢2 is at-
tached to each pair and each plate carries
one of the contact springs 41, which pro-
jects across the side of cylinder D alongside
one of the collars d thereon in position to
contact with one of the pins @’ in said col-
lar when the parts are in correct relative
positions. - On the face adjacent to cylinder

D said post I has another series of binding

posts ¢#, also arranged in pairs (see Fig, T)
each of which serews into a block of insu-
lating material ¢® by which it is insulated
from said post. This arrangement is illus-
trated in section in Fig. 8, and the same con-
struction is used in mounting the binding
posts e. A metal plate ¢° is also secured
under each pair of said binding posts ¢* and
carries one of the contact springs 40, each
of which is in the form of a right-angle, one
arm resting in the groove ¢ in the top of the
adjacent section of cylinder C and the other
arm resting in a similar groove ¢’ in the
adjacent collar d on cylinder D. The other
wire ¢* of the signaling circuit is connected

“directly to base A, which completes the cix-

cuit through the signaling devices and the
program cylinder when one of its pins p is
in contact with one of the arms ¢/, and one
of the arms 41 is in contact with one of the
pins d’. ,

The magnets F' are a pair of any suitable
electro-magnets mounted on suitable sup-
ports or posts ¢® on the top of base A and
connected by line wires w and ' with the
circuit closer (not shown) operated by the
master clock {not shown).

The operating mechanism will now be de-
scribed. ' The armature ¥’ is mounted upon
an arm f secured rigidly on a rock shaft 2
which is journaled in suitable bearings in
standards ¢ and ¢! on the base A. A
lever 3 is rigidly mounted on said rock shaft
2 and is connected by a link 4 with the lower
end of a lever 5 rigidly secured on a rock
shaft 6. An arm 7 1s also rigidly secured on

said rock shaft 6 and has the outer end of a 3
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sliding paw!l 8 connected therewith by a
pivot 9. The forward end 10 of said paw
8 is adapted to ride over the top side of the
ratchet wheel B* and engage with the testh
thereof. Said pawl 8 is provided with an
arm 11 rigidly secured to it and extending
at right ‘mo]es thevewith which has a tooth
12 formed on its outer end which is adapted
to engage with ratchet wheel B2 but against
the opposed side of » tooth that is about 90°
from the tooth against which pawl 8 acts.
The end of arm 11 meeting the opposed side
of a tooth from that which the end of pawl
8 is in contact when it stops insures the stop-
ping of the wheel at exactly the same posi-
tion at which pawl 8 stops preventing all
possibility of the wheel vacing ahead ot the
position where the movement of pd\'\l 8
mids.  Another arm 72 is rigidly secured to
the opposite end of rock shait 6 and is
formed of goose-neck shape, as shown in
Tig. 5, and extends down through an open-
ing in the top of an inclosed dash-pot G.
being conuected by a link 13 with & sliding
pmtor G’ in said dash-pot. Said dash-pet
consists of the outer casing G having a top
G* inclesing the same provided w fith an
opening ¢° ”moubh which said arm 72 ex-
tends. An in beln'ﬂ cylinder G* is mounted
within said casing G upon a bottom ¢° which
is supported upon the bottom of the casing &
by a cireumferential flange provided with a
series of openings g Said bottom g¢° Is
provided with a central opening in which is
mounted a valve G* held centelcd by guides
¢® upon the bottom side of the valve the
guides of which extend down through said
opening. A cross bar g* extends between
the lower ends of two of said guides, said
bar extending to beyond the face of said
gmr’ie to limit the 1ift of said valve and an
arm (G extends across beneath said cross
Lu, one end of which is provided with =
screw-threaded perforation which engages
the lower end of a screw-threaded rod G'
which extends up\mrdl} thouﬂh an open-
ing in one side of the +op G2 and is Pro-
\mea with a hand wheel g° by which 1t may
be turned. Thus, by turning said um:d
wheel the end of the arm G° may be raised
or lowered fo strike bar ¢* and the drep of
valve G* thus varied te provide a sueateL or
less opening through the bo*ton“ ot the cyl-
nder G when the mbton G’ is falling. The
asing G 1s filled with a fiuid of a character
least affected | by change of tem‘)el ature, such
as gly cum, and in OPDL‘dtlon, after tm pis-
ton & has be een raised, the time of ¢ 1ts descent
may L° varied as de'-ued by adjusting the
arm (%, which varies the opening left w *'dm
uaid valve after ¢* strikes arm G2, as will |
readily understood. Theinner end of p:ml 8
rests betweern upright ﬁilUGL a'® on o bracked
suppor ted on the top of a standard o', A
pawl 14 is pivoted between said fingers be-

neath said pawl §, its forward end being

adapted to enoage the underside of thc

Mclwet wheel B* and behind the teeth there-

of with: the top side of which the end 10 of
said pfl.vl 8 engages. The rear end 15 of
said lever is weighted to lkeep said pawl
normally in enga gunent with the ee:,h on
said ratehet wheel.

The shaft C carrying the cylinder C is
normally locked in a fixed position by
pawl 16 containing a tooth 17 in positiop to
engage the notches of the ratchet wheel C
Said pawl is connected by a link 18 with &
weighted lever 19 pivoted in a bracket on
the top of a standard a'%, \‘*mcn is thus
adapted to normally hold said pawl against
the face of said ratchet wheel to secure its
eng agement. A vith pawls

r

=5

An arm 20 armed v
1, 22 and 33 is mounted by means of & ball-
and-socket connection on the top of a stand-
ard 23 which is conq%wl vith a vight angle
casting 24 supported b by & ball-and-socket
connecticn ca the top of a standard 25 on
the base A. From the other angle of part
24 extends an arm 26, on the outer end of
which is mounted a hea,\'y weight 27 which
is connected loosely by & link 28 to a stand-
ard 29 on the base A, said link 28 being of a
length to hold said w cight toward the s side of
the cylinder in the divection of the operation
OL the pawls.  An arm 30 secuved to the side

f the post A® prevents undue upward move-
ment of said arm 20 and a pin 31 extendinw
up from the base A pi‘WLhtS undue bacic-

vard movement thereof. The inner end of
arm 20 is pivoted to an arm 50 by a pivot 51
and said arm 1% in turn pivoted on the top of
2 standard 52 on @ stand 53 L\uendmg up
from base A. It will thus be seen that the
movement of said arm 2C is permitted t 3
very loose, without any binding action, but
at the same time it is held at all fimes toward
the ratchet wheel C? and its inuer end is h“'d
at all times to vest ag: mzﬁ‘c the edge of o caw
32 mounted upon the shaft L of the pylinder
B, beneath said cylinder. In the position
shown in Fig. 8 the parts are in eugaged
position but as saw CVlnmel B revolves said
mm 32 operates to gradually force said arim
20 outward, disengaging the pawls 21 and 33
from the ratchet wheel €3, which, during
this movement, i« held lecked by the pawl 16
and the tooth 17 thereot engaging with the
opposite side of waii ate pe* whesl, When
said cylinder
the cam 32 veaches t 1e end of said 1ﬂ\'m 20
the point of pawl 22 has been carrled back to
immediately bemnd the point of me forwand

o

end of pa awl 16, while thﬂ peint of pawl 33
has ridden ov er the face of the ne}du tooth

hehind and ig in position to engage with the
rear face theresf. Thus when the cam 32
turns to permit the end of lever 20 to drop
off the ‘)onfc theveof to the position shown in
Irig.' 3, “the weight 27 operateq immediately

a

e

B rotates until the point 34 of
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to throw said arm 20 forward and toward
the cy linder C, the pawl 22 striking the for-
ward end of lever 16 releasing the tooth 17
from engawemeﬂt with the ratchet wheel s,
but at the same ulme engaging pawl 33 with
the rear side of the tooth on the opposite
side of said ratchet wheel, and, through said
pawl, forcing said ratchet wheel and the cyl-
mder C around one notch, the pawl 21 fall-
ing into the next notch-in said ratchet wheel,
to arrest the movement, and the tooth 17
into a notch on the opposite side to lock said
ratchet wheel during the next operation.
The master clock bem(r arranged to close
the circuit through wires w and 1w’ , in the
usual or any approved manner at each min-
ute period, magnet F will be energized each
minute, the armature ¥’ attracted to the
poles of said chnets, which will operate to
rock the shafi 2, and, throucrh the link 4,
draw the lower end of the armi 5 inward
rocking the shaft 6 and throwing the upper
end of the arm 7 outward, which will pull
the pawl 8 to drag its pomt 10 over the top
of the tooth on the ratchet wheel B2 next
behind the one with which its forward end
has just been engaged, so that said point 10
will drop behind S‘lld next tooth. The cyl-
inder B is held from being moved back-
wardly during this- operatxon by means of
the pawl 14 which is held into engagement
with said ratchet wheel by its Welohted end
15. The arm 11 with the pawl 12 on its
outer end is also withdrawn by this motion
of pawl 8 from engagement with the edge
of the ratchet w heel and said wheel and
cyhnder B thus left free to rotate in a for-
ward direction. During this operation the
arm 72 has been drawn upwardly by the
movement of shaft 6 which through the link
13 lifts the piston G/, the fluid in the sur-
rounding casing passing through the valve
opening “under valve G5 freely Tnto the ¢ vl-
inder G® beneath said piston during this
operation. The electric circuit then being
broken and the magnets deénergized, the
weight of said piston. G’ operates to cause
the same to fall, forcing the fluid beneath
it in cylinder-G*® out_through the space be-
tween said piston and cyhnder and through
the opening under valve G*, said opening
being adjusted by the screw rod G5 o time
the descent of said piston as desired. As
said piston descends it rocks the shaft 6 for-
ward, carrying with it the arm 7 and pawl
8, the forward end of which is engaged with
the rear side of one of the teeth of ratchet
wheel B2 and operates to push cylinder B
forward. As said pawl 8 advances the arm
11 advances therewith, carrying the pawl 12
on its outer end into the space between the
next ¢wo teeth of the ratchet wheel B2 and
stops the forward movement of said cylin-
der when it has advanced exactly the space
of one-tooth. The pawl 14 is, at the same

1,180,001

time, passing under the tooth which was

back of it and will fall behind said tooth
by reason of the weighted end 15 as
soon as said cylinder is advanced one space,
thus preventing any bfzclm ard move-
ment of said cylinder. Any “racing” or
“back-lash ™ of the cylinder is thus “effec-
tually prevented. The cylinder is thus
locked in both directions until the magnets
F are again energized at the completlon of
the next minute of time and the operation
repeated. By adjusting the valve G* it will
be seen that the time reqmred for advancing
cylinder B one space will be regulated to
cover as many seconds of the minute as de-
sired. Thus the forward movement can be
continued over a space of fifty seconds or
even fifty-five seconds without interfering

with or endangering the results of the oper-

ation of the program apparatus. - The move-
ment being thus made gradual and steady,
the strain and wear upon the parts is re-
duced to a minimum. At each minute move-
ment of the cylinder B the cam 32 on the
lower end of its shaft operates to push the
arm 20 outward until sald cylinder has com-~
pleted a revolution covering the space of one
hour, at which time the weight 27 operates
as before described to advance eylinder C
one space, which, as shown in Fig. 2, would
bring 9 on the dial C? to the position shown
for 8 and would indicate nine o’clock. The
arm ¢ just in use would also be thrown out
of contact position and the next arm he
brought into contact position, which arm
would be opposite the next lower circumfer-
ential row of holes in the program cylinder
and this row would have pins arranged at
the periods of time during the hour between
9 and 10 o’clock when it is desired to have
signals sounded. The operation thus con-
tinues throughout the period of twelve
hours. At the completion of each twelve
hour periods, or at six o’clock in the evening
and ftg?m at six o’clock in the morning, the
tooth on the wheel C? is brought to the posi-
tion shown in Fig. 3 in engagement with
one of the notches 1 the disk D" of the bot-
tom of switch or calendar cylinder D and
as said cylinder C makes the next movement
of one notch said disk D’ and eylinder D is
also moved a period. of one notch, which
will serve to change the circuit through the
signal apparatus from one program to an-
other‘, according as the pins ¢ are arranged
in the collars ¢ to connect one or the other
of said programs with the signaling system.
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The operation of my said invention may

e further recapitulated as follows:—The
contact pins p being arranged in the dif-
ferent program sections of the cylinder B3
so as to contact with the contact arms ¢
on the cylinder C at the times desired for
sounding the sionals, and each of the sec-

tions C being electrically .connected in the
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circuit of the signaling device to be oper-
ated by the program, said signals wiU be
sounded as the program cvhnder B re-
volves to bring the contact pins p into con-
tact with the contact arms ¢, as will b

readily understood. In order fo arrang
the coniact pins » in the respective prograr
sections as des1r6d the dials B’ and C? are

to be consulted. By referring to I 1g. 2, it
will be seen that when cylinders B md 9
are in the relative posif:ion shown i} is 8:30
o'clock, either at day or ﬂiO'ht The hour
being indicated by the dial £? and the min-
utes by the dial B”. The oomwr A sup-
ported on the top A’ of the frame with an
arm extending across the space between the
edges of said dials will mark the relative

positions. If it is desired to sound a signal
at 8 o’clock and fifty minutes a contact pin ?
18 phced in the same circumferential row of
holes in the program cylinder immediatsly
beneath the indicator point 50 on the dial B/
and when said cylinder B is rotated to b"J'm
this point in the same relation to cylinder C

as shown in Fig. 2 for the point 80, said
point will contact with the arm of said cyl-
inder C and close the circuit shich will
sound the alarm. An alarm may thus be
sounded at any minute between 8 and ©
o'clock, or any other hour, by placinig a con-
tact pin p in the proper hole of the c‘*‘cvm—
ferential row opposite the contact arm ¢
which registers in vertical position with said
row ‘ma under the hour indicated by the
dial. As each of the sections is electrically
connected by the contact spring 40 with one
of the metal collars € on the cylinder D and
each of said collars d 1s electrically con-
nected with the signals which it is desired
shall be operated at any period of time, it
will be understood that the program can be
adjusted to operate as many different pro-
grams or signals as thele are Prograin sec-
tions on iwe cvlinders B and C or the pro-
grams can be arranged so that they will be
operated one, tw 0, or mole 1t the same time.
Thus a program for the d ay for five work-
ing days of the week, run from six in the
morning until six o’clock at night, can be
arranged on the lower section of cylinder
B, another program for Saturday tc run
from six o’clock 1n the morning until twelve
o’clock noon can be arranged on the middle
section, and another program for Sunday to
sound only a few signals, or none what-
ever, can be arranged on the upper section
of said cylinder B. Or each section may
take care of a separate signaling circuit and
as many programs as desired bs operated
simt ﬂtapeously the number of sections be-
ing mlﬂ iplied or diminished to suit the
\VOLL for which each fﬂ“pamtus s er:nacmllv

(G

:5

designed. The pins d° of the cyhnder
can be arranged in the perforations in the

collars € to contaet with the contact springs

S

-~1 leading to the binding posts ¢ on the post
and connecting with one wire of the cir-
Ui‘f operating said signals so that any one
of J1° programs can be thrown into the cir-
euit at any time, either night or day, of any
dayv of the week. Thus the a dmshaow ¢
the pins p in eylinder B and the pins 47
gwitch cvlinder ¥ may bring abott any ar-
q‘ngemedt or program of signais desired.
By oferring to Fig. 1 it will be seen that
in their normal positions the pivots connect-
n@ linle 4 with the lever 3 and arm 5 ave
in line with the axis of the armature shaft 2
t‘ he link 4 being directly in line with lever 3 5.
A toggle connection is thus formed between

,LJ

iever 8 and arm 5 which enables S‘ll' arm to
osition

be started on its movement to t} ne
shown by dotted lines with the 1e st ex-
penditure of pow er, or, when Lhe field be-
tween 1*1ﬂgﬂet una ar*ra*um 1s widest and
the current must ba most heavily taxed to
start the lead, Le le “'.er",ﬂfe between lever 3
and arm § is-_f)‘reates , and as the leverage
decreases by the shortening of the angle of
the toggle the field narrows and the 3 power
becomes stronger to take care of the in-
creased load. G*eqt economy in the power
requived to operate the apparatus is thus
secured. :

L,'i

The use of springs, which vary in tension
with variations in temperature and require

minch eare and abtention, is thus entirely
obviated in such an apparatus and constant
and positively eperating power through the
medium w eights ex uﬂo\'ed

Having thus fully deseribed my said in-
vention, Wh“tt T claim as new and desire to
secure by Letters Patent, is:—

1. In an electric program apparatus, the
combination, of a frame, a program cylin-
der, adjustable contact pins therein, a con-
tact cylinder, contact arms thereon extend-
ing into the path of said contact pins, a pro-
gram switch cylinder, said several cylinders
being mounted to rotate, electric contact de-
viees for connecting said contact and switch
eylinders, means for automatically making
and breaking said electric connections and
operating the switch cylinder by the move-
ment of said program cylinder, and means
for operating said program cylinder, sub-
stantially as set forth.

2. In an electric program apparatus, the
combination, of a frame, a program cylin-
der, means for operating said program cyl-
inder comprising a weight for forcing it for-
ward and elsctro-magnets for reversely op-
erating said weight, a contact cylinder, an
automatic switch cyli“lder sicrnaling clrcuib
terminals adjacent to said switch cylinder,
adjustable contact pins in said swuch eylin-
der for closing the circuit when desired, and
gearing connecting the program cylinder
with said other yhnders for opemtlno them,
substantially as set forth.
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3..In an electric program apparatus, the
combination, of a frame, a program cylinder
carrying contact pins, a contact cylinder
having contact arms, a switch cylinder, an
electric connection between said contact cyl-
inder and said switch cylinder, a post adja-
cent to said cylinders, terminals of one side
of a signaling circuit on said post, contact
arms projecting from said terminals adja-
cent to-said.switch cylinder, adjustable pins
in collars on said switch cylinder arranged
to be adapted to contact with said contact
arms, said collars electrically connected to
‘the contact cylinder, means for operating
said program cylinder, and gearing connsct-
ing said program cylinder tc operate the
contact cylinder one notch at each revolu-
tion of the program cylinder and the switch
cylinder one notch at each revolution of the
contact cylinder, substantially as set forth.

4. In an electric apparatus, the combina-
tion, of a frame, a program cylinder, a con-
tact cylinder and a switch cylinder electri-
cally connected by adjustable contact arms
and pins arranged to contact with each other
to make and break said connection as desived
by the operation of said program cylinder,
means for forcing said program cylinder
forward on its axis step by step comprising
a weight, and electro-magnets for reversely
operating said weight, substantially as set
forth. ’

5. An electric program apparatus com-
prising a program cylinder formed with a
series of rows of holes in its periphery equal
to the number of hours to be covered by the
program and each row comprising a nunber
of holes equal to the sub-divisions of the
hour desired to be denoted by said program,
contact pins formed to be inserted in sald
holes in such relative arrangement as may be
desired, a contact cylinder mounted parallel
with and adjacent to said program cylinder,
and contact arms arranged in a spiral direc-
tion around said contact cylinder opposite
the rows of holes in the program cylinder,
and extending into the path of said contact
pins, substantially as set forth.

6. In an electric program apparatus, the
combination, of a frame,a program cylinder,
means for operating said cylinder compris-
ing a ratchet wheel, a sliding pawl engaging
with said ratchet wheel and pivoted to an
arm on a rock-shaft, said rock-shaft jour-
‘naled on said frame, an armature shaft, an
armature operated lever thereon, said arma-
ture, and a magnet adjacent to said arma-
ture, the connection between said armature
lever and said rock-shaft embodying a tog-
gle arranged with its pivots normally in line
with the axis of the armature shaft, sub-
stantially as set forth.

7. In an electric program apparatus, the
combination, of a frame, a program cylin-
der, means for operating the same compris-

1,150,091

ing an armature mounted on a shaft, said
shaft having an arm connected to a rock-
shaft, a sliding pawl connected to an arm
thereon and engaging with a ratchet on said
cylinder, the connection between said lever
and said rock-shaft comprising a toggle the

magnet for cperating said armature, sub-
stantially as set forth. .

8. In an electric program apparatus, the
combination, of a frame, a program cylin-
der, means for operating it, a cam carried
by the shaft thereof, a contact cylinder, a
ratchet wheel on the lower end thereof, a
locking pawl engaging with one side of said
ratchet wheel, an arm mounted on a wab-
bling support and carrying fingers or pawls
engaging with said ratchet wheel, said wab-
bling support, a weighted arm on one side
of said support normally holding said pawls
toward said ratchet wheel and the inner end
of said arm against the edge of said cam,
said parts being arranged so that after said
cam turns with the cylinder to the shoulder
therein the end of the arm will fall off said
shoulder and the pawls will engage one. be-
hind the point of the holding pawl, one be-
hind a tooth on the ratchet wheel and op-

erate to throw out said holding pawl and

turn the cylinder one notch, when the other
pawl will engage the ratchet wheel and ar-
rest the movement, substantially as set
forth.

9. In an electric program apparatus, the
combination, of a frame, a program cylin-
der, means for operating it, a contact cylin-
der, weighted pawls and arms for operating
it from said program cylinder, a switch eyl-
inder, and a gear connecting said swifch
cylinder with said contact cylinder, substan-
tially as set forth. :

10. In an electric program apparatus, the
combination, of the frame, a program cyl-

inder, the operating mechanism therefor

comprising a weight for forcing it forward,
a contact cylinder, means connected with
the program cylinder for operating said
contact cylinder comprising a weight for
forcing it forward, and a switch cylinder
geared to be operated from said contact cyl-
inder, substantially as set forth.

11. An electric program apparatus com-
prising a program cylinder, weight operated
mechanism for rotating said -cylinder for-
ward, electrically operated means for re-
versely operating said mechanism, a contact
cylinder adjacent to said program cylinder,
contact arms and pins carried by said pro-
gram and contact cylinders respectively ar-
ranged to contact with each other, and a
switch cvlinder geared to said contact cyl-
inder and also-electrically connected there-
with, substantially as set forth.

12. In a program apparatus the combi-
nation of the program cylinder and means
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for operating said program cylinder step
by step in a forward direction comprising
a ratchet wheel on said cylinder, a bar
mounted o reciprocate horizontally between
guides and formed with arms extending at
right angles to each other with a pawl on
the outer end of each arm, one of said pavwls
being arranged to ride over the top face of
said ratchet wheel on one side of said cylin-
der and engage behind the teeth of said
ratchet wheel from the top to push said
cylinder forward, and the other being ar-
ranged to engage with the peripheral face
of said ratchet wheel and in front of the
teeth to arrest the forward motion of the
cylinder as said bar completes its forward
movements, a rock-shaft having an arm
fixed thereon and projecting each way there-
from, one end of which is pivoted to said
sliding bar and the other end of which is
pivoted to means for operating said rock-
shaft in one direction, and means for op-
erating said rock-shaft in the veverse direc-
tion, substantially as set forth.

18. In & program apparatus the combina-
tion of the program cylinder and mecha-
nism for operating said program cylinder
step by step comprising a dash-pot having
a piston connected. with the mechanism and
adapted to operate said mechanism in one
direction by gravity, electro-magnets, and
a rock-shafi in a plane below the top of said
dash-pet adapted to be operated by said
electro-magnets to lift said piston, the con-
nection between said piston and said roclk-
shaft including a goose-neck arm extending
through the top of said dash-pot, substan-
tially as set forth.

i4. In g program apparatus the combina-
tion of the program cylinder and mecha-
nism for operating the same step by step
comprising a rock-shaft, an operative con-
nection between said rock-shaft and said
program cylinder, electro-magnets, a con-
nection between said electro-magnets and
said rocl-shaft for operating it in one direc-
tion, a dash-pot, a weighted piston in said
dash-pot, and a connection between said pis-
ton and said rock-shaft whereby the weight
of said piston operates said rock-shaft re-
versely to said magnets, substantially as set
forth.

15. In a program clock apparatus, the
combination, of the several cylinders, mech-
anism for rotating the same comprising
weights for imparting the forward driv-
ing power, slectromagnets for lifting said
weights into a driving position, one of said
evlinders being connected through a loosely
meinted arm with pawls to a weight hung
to hold said pawls into engagement with the
ratchet wheel and at the same time force
said ratchet wheel forward, said arm, and
said weight, substantially as set forth.

16. A program clock apparatus compris-

7

ing a switch or calendar c¢ylinder composed
{ non-conducting material having a metal
iing thereon for each program electrically
connected with the switch-cylinder and pro-
vided with adjustable contact points adapt-
ed to be placed in position to contact with
one side of a signaling circuit to close the
same, substantially as set forth.
17. In o program apparatus, the combi-
nation of a wabbling arm mounted on a tilt-
ing support and carrying driving and stop
pawls for moving and stopping a ratchet
wheel, sald ratchet wheel, said tilting sup-
port, a weight for controlling and moving
gaid arm in a direction so that said weight
acts to turn said ratchet whesl and keep said
pawls in engagement therewith to effect the
movement, substantially as set forth.

18. A program apparatus comprising a
driving ratchet wheel, a locking pawl for
holding said ratchet wheel, an operating
pawl having three contacts, one contact for
driving said ratchet wheel, one to stop said
ratchet wheel, and one for disengaging a
locking pawl holding said ratchet wheel
from turning in either direction during all
of the time the driving pawl does not act to
move said ratchet wheel, and means for op-
erating said pawl, substantially as set forth.

19. A program apparatus comprising a
program cyhnder, a circular rack on said
cylinder, a weight operated pawl engaging
with said rack for operating said cylinder
in a forward direction, electrically operated
devices for returning said weight operated
pawls to operative position, a contact cylin-
der adjacent to said program cylinder pro-
vided with a circular rack, a pawi for engage-
ment with said rack to normally hold said
contact cylinder in fixed position, a weight
operated pawl for engaging with said cir-
cular rack on the contact cylinder far dicen-
gaging the locking paswl und eperating said
contact cylinder in a forward dirvection, said
locking pawl, a connection between said pawl
and the program cylinder for timing its op-
eration, a program switch cylinder connected
to be operated at stated intervals by said
contact cylinder, and electrical contacts
adapted to connect with several cylinders,
substantially as set forth.

20. A program apparatus comprising a
program cylinder, a contact cylinder, and a
switch cylinder, means for establishing elee-
tric contacts between said cylinders,
operated mechanism for forcing said sev-
eral eylinders forward, and electrically op-
erated mehanism for returning said weight
operated mechanism to operative position,
substantially as set forth.

21. A program apparatus comprising a
program cylinder, a weight mounted in a
dash-pot for operating said cylinder in a
forward direction, means for regulating the
time of the fall of said weight, electric
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mechanism for returning said weight to op- In witness whereof, I, have hereunto sef
erative position, a contact cylinder and a my hand and seal at Washington D. C., this 10
program switch cylinder, weight operated 28th day of August, A. D. nineteen hundred
devices for forcing said cylinders forward, and six.

v and a connection between said weight oper- FRANK F. LANDIS. [r. s.]
ated devices and the program cylinder for Witnesses: )
timing their operation, substantially as set E. W. Braprorp,
forth. - I, H. Pargixs,

Coples of this patent may be obtained for five cents each, by addz'eésing the “Commissioner of Patents,
" Washington, D. C.”



