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This invention relates to time switches of the
type used for opening and closing electrical cir-
cuits at predetermined times during a twenty-
four hour period. Swiftches of this type are used
extensively for controlling electric lights for the
illumination of signs, windows, streets, ete., and
for numerous other uses where it is desired to
have circuit opening and closing operations. oc-
cur automatically at preset times of the day or
night in repeating succession without having to
perform ‘any resetting operations. -Heretofore
these switch mechanisms have involved a rather
intricate arrangement of parts, which not only
made manufacture expensive but made the
manual setting and operation rather incon-
venient. Moreover, where different types of cir-
cuits had to be controlled involving different
combinations or arrangements of switching con-
tacts, a complete time switch had to be pro-
vided for each different arrangement of con-
tacts. Certain of these situations involving a
particular arrangement of contacts are more in-
freaquently encountered than are others. Never-
theless, the manufacturer and supplier of this
type of equipment had to stock a full line of
switches in order to be prepared for all demands,
the infrequent as well as for the more frequent.
This has often meant much idle inventory over
a long period of time.

Furthermore, the connection of this type of
switch to devices which they are designed to con-
trol generally has involved special wiring and
necessitated the employment of expert help for
that purpose.

The main objects of this invention, therefore,

are to provide a time switch of this kind having ¢

improved switch operating mechanism capable
of either automatic or manual operation; to pro-
vide a switch operating mechanism of this kind
having improved means for effecting the quick
make and break of the switch contacts; to provide
improved means for effecting an adjustment of
the time dial with respect to the motor driven
timing means and the switch operating mecha-
nism so as to set the dial to confrom to the time
of day; to provide an improved switch operat-
ing mechanism for timing switches of this kind
which permits any one of a plurality of panels
mounting different types of switches to be in-
terchangeably associated with the switch operat-
ing mechanism; to provide an improved form and
arrangement of tripper means on the time dial
for predetermining the times for effecting the
actuation of the switch operating mechanism; to
provide an improved form and mounting of
tripper devices on the time dial so that the user

Wt

40

50

55

2

can quickly add or remove tripping devices at
will, whereby to obtain any desired combinations
of on and off times up to approximately twelve
each for a twenty-four hour period; to provide
jmproved means for releasably holding a time
switch of this kind in a housing; to provide a
time switch of this kind with improved means for
interposing it between the equipment to be con-
trolled and a receptacle in an existing electrical
circuit; and to provide an improved time switch
of this kind having a small number of parts
of simplified construction and assembly which
makes for economical manufacture, permits easy
adjustment, and insures accurate operation. In
the embodiment of this invention shown in the
accompanying drawings:

Fig. 1 is a front elevation of a time switch con~

structed in accordance with this invention ar-
ranged in a housing, the door of the housing be-
ing open to more clearly illustrate the manner
in which the time switch is removably held in
place in the housing;
- Fig. 2 is an enlarged fragmentary sectional de-
tail of the same, taken on the line 2—2 of Fig.
1, showing in full outline the manner in which
the switch mounting is releasably held in posi-
tion in the housing and showing in dotted outline
the angular position which the mounting assumes
when inserted or removed from the housing;

Fig. 3 is an enlarged, fragmentary, perspective
of the interior of the upper left hand corner of
the housing showing the lugs and the spring
which coact to releasably hold the fime switch
mounting in place in the housing;

Fig. 4 is a plan view of the improved switch
operating mechanism constructed in accordance
with this invention, the parts being shown in their
“on” position;

Fig. 5 is a similar view showing the switch op-
erating mechanism in its “off” position;

Figs. 6 and 7 are fragmentary details showing
the spring whereby the switch operating mecha-
nism effects a quick make and break of the
switch contacts;

Fig. 8 is a rear view of the improved switch
operating mechanism as shown in Fig. 4;

Figs. 9 and 10 are perspective views of the
slightly modified forms of tripper means which
effect the automatic shifting of the switch operat-
ing mechanism;

Fig. 11 is a rear view similar to Fig. 8 but show-
ing a switch panel having a form of switch dif-
ferent from that shown in Fig. 8;

Fig. 12.is an exploded view of this improved
time switch;

Fig. 13 is a vertical, sectional, elevation of
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this improved time switch, taken on the plane
of the line i3—i3 of Fig. 4, showing in dotted
outline the axially adjustable position of the time
gear and time dial which permits a rotation of
the time dial independent of the motor driven
time gearing;

Fig. 14-is a horizontal sectional view of the
same taken on the plane of the line 14—Ii4 of
Fig. 4; and

Fig. 15 is a rear view of a panel, with another
switch arrangement, which may be attached to
the time switch mounting plate to be. actuated
by the switch operating mechanism.

An improved time switch constructed in ac-
cordance with this invention comprises a plate
“A” mounting a switch operating mechanism
“B” actuated by a motor driven control mech-
anism “C” for opening and closing any one of
a plurality of switch means “D,” interchange-
ably mountable .on the mounting plate “A,” .all
oi which is supported in a housing “E” so formed
as to permit easy placing and removal thereof.

The mounting plate “A” is a flat piece of metal
recessed at 20, to permit the convenient attach-
ment of a motor 21, and at 22 and 23, to re-
spectively span a hinge 24 for the housing cover
25 and receive the free end of a housing retain-
ing spring 26. A V-shaped extension 27 pro-
vides for a mounting of the switch operating
mechanism “B”.. On the back of the plate “A”
are posts 28 to which the motor 21 is attached
and on the front are stud shafts 29, 30, and 21,
and a pin 32, which provide for the appropriate
journalling of the motor driven time control
mechanism “C” and the switch operating mech-
anism “B” will be deseribed presently.

The metor 21 herein shown, is of the syn-
chronous type conventionally used with this
type of switch mechanism.

The switch operating mechanism “B” com-
prises a pair of switch actuating arms 33 and
24 swingably mounted on the plate 21 and whose
relative swinging is controlled by the trippers
35-0r 3§, on the time control mechanism. “C,”
and a -U-shaped spring 37, interposed between
stake pins 38 and 39 on the respective arms 33
and 34.

These two switeh actuating arms 33 and 34
are swingably mounted, in superimposed rela-

tionship, by a stud shaft 40 and the stud shaft :

31 on the v-shaped plate extension 27. These
stud shafts 40 and 31 are located intermediate
the stud shaft 28, which mounts -a time gear
41 and dial 42 of the motor -operated control
mechanism “C,” and the apex of the V-shaped
plate extension 2T, with the spring 37 inter-
posed between said arms 33 and 34.

The arm 23 is formed with a socket 43 at
its outer end, to receive a pin 44 on a switeh
cam 45 for any one of ‘the switches “D,” and
is- slotted at 31.1, to receive the stud shaft 31
50 as to permit the swinging of the arm 33 suffi-
cient to effect the desired opposite shifting -of
the switch cam 45.

The arm 3§ mounts a pair of hubs 46 and
47 press fitted or otherwise secured in holes in
the arm 34, the former 46 serving as a bearing
for the arm 34 on the stud shaft 3f and the
latter 47 mounting a plate 48 providing shoul-
ders 49 and 50 positioned to be engaged by the
respective trippers 35 and 36 for shifting the
switch actuating arm 33.: At its inner end the
arm 34 is recessed at $1 to form a fork the ends
of which are bent down to provide shoulders 52
and ‘53 which strike the stud -shaft 29 and limit
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the swinging movement of the arm 34. At its
lower end the arm 34 is formed with an offset
extension 54, beyond the periphery of the time
dial 42, whereby the arm 33 may be manually
shifted. The face of the extension 54 is scored
with the words: “on” and “off” and arrows in-
dicating the direction of throw.

The arm 34 is removably secured on the stud
shaft 31 by a “C” washer 46.1 seated in annular
recess in-the end of said shaft.

As will be most apparent from Pig. 12, the
stake pin 88 is mounted on the arm 33 and ex-
tends through a slot 55 in the arm 34, whereas
the stake -pin 39 is mounted on the arm 34 and
extends through a slot 56 in-the arm 33. The
U-shaped spring 37 has the ends of the parallel
parts thereof crimped as shown at 51, in which
crimps the pins 38 and 39 are received to secure
the spring 37 in operative relationship with the
arms 33 and 34. These two pins 38 and 39,
against which the ends of the U-shaped .com-
pression spring 31 react, swing in non-concentrie,
non-intersecting arcs indicated in dotted lines
at ¥ and 2 in PFigures 6 and 7. The -compres-
sion spring 37 exerts a constant spreading force
tending to separate the spring reaction pins 38
and 38. The positiening and spacing .pins 38
and 5 on the members.33 and 34 are.such that
in the. opposite swinging of the actuating arm
34 the pin 33 is oppositely moved across the
line z—x through the axes of the stud shafts
31 and 40, of the respective arm members .34
and 33, (see Figs. 6 and 7). This results in the
other or second spring reaction pin 38 being
snapped across the line x—zx to .the opposite
side, thus effecting a snap throw of the actuated
arm 33, which in turn is transmitted to the
switch cam 45 for effecting a quick make and
break of the contacts of any one of the different
types of switches “D.”

The motor-driven control mechanism “C,” for
the switch operating mechanism “B,”.comprises
the interconnected time wheel 41 and dial 42,
the gearing 58, and the trippers 35 and 38.

The time gear 41 and dial 42 are secured in
fixed axial relationship by a collar 59 slidably
mounted on the stud shaft 29. The gear 41 .is
normally urged by a spring 68 into mesh with
a pinion 81 forming a part of the motor driven
gearing §58.

The dial 42 has the face thereof suitably
marked and imprinted (see Fig. 1) with arabic
fisures and words to represent the two twelve-
hour periods of time between noon and mid-
night, the “morning,” “afternoon,” “evening,”
and “aftermidnight” divisions, and instructions
for operating the dial to alter the setting thereof
with respect to a pointer 63. Adjacent its outer
periphery the dial is embossed to form an arcuate
shaped circumferential bead 42.1 which provides
support for the trippers 35 and 36.

The gearing. 58 is. of conventional form com-
prising gears 65 and 66. 'The gear 65 mounts
the pinion 61 and meshes with a pinion 67 .on
the gear 66 which in turn meshes with a pinion
62 driven by the motor 24. This ‘gearing is
sized and arranged so as to revolve the dial .42
once in twenty=four hours.

The trippers 35 and 36 as herein shown are
metal stampings bent to form a U-shaped base
68 having converging legs extending transversely
from the ends of the parallel parts of the
U-shaped base 68.. The legs are secured together
at their outer ends by a clip 70 and one.of which
legs 69 mounts g shoulder T{ or Tia. From the
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transverse part of the U-shaped base 68 extends
a pointer-shaped ear 12, parallel to the legs 89.
The ear 72 mounts a threaded pin 13 whereby
the tripper §5 or 36 is secured in place on the
time dial 42. Arcuate shaped shoulders 4 are
formed on the legs 69 directly under the pin 13,
which shoulders 14 fit in the time dial bead
42.1 to coact with the pin 13 to insure a more
rigid support of the trippers 35 and 36 on the
time dial 42.

As will be noted from Figs. 9 and 10, the only
difference between the trippers 35 and 36 is that
the shoulder 11 for the tripper 35 is at the outer
end of one of the legs 69, whereas for the tripper
36 the shoulder Tic is near the inner end of the
leg 69. Thus, when in place on the time dial
42 the shoulder 7! on the tripper 35 is located
in -the path of the shoulder 4% on the arm 34,
whereas the shoulder Tla on the tripper 38 is
located in the path of the shoulder 50 on the
arm 34. Hence, the shoulders T and ila on
the respective trippers 35 and 38 effect the op-
posite shifting of the arm 34, as these shoulders
contact and pass the respective shoulders 49 and
50 on the arm 34. ‘

The trippers 35 and 3% may be further dis-
tinguished from each other in not only marking
them respectively “offi” and “on” but also form-
ing them of different colored metals or with
other color distinctions.

One or more pairs of the trippers 356 and 36
may be mounted on the dial 42 so as to obtain
several opposite shiftings of the switch operating
mechanism “B” during a period of twenty-four
hours.

The spring 60 embraces the outer end of the
stud shaft 29 and is interposed between the end
of the collar 59 and the pointer 63 secured to
the end of the stud shaft 29 by a screw 64. The
spring 0 thus permits an axial shifting of the
interconnected time gear 41 and dial 42 so as
to disengage the time gear 4i from engagement
with the pinion 6i and allow the interconnected
time gear and dial to be rotated for the purpose
of setting the dial 42 in any desired position
with respect to the pointer 63. This outward
axial shifting of the interconnected time gear
41 and dial 42 also shifts the tripper shoulders
1( and Tie out of the paths of the shoulders
49 and 50 on the arm 34 to permit the rotation
of the dial 42, when the time gear 4f is disen-
gaged from the pinion 61.

Hence, the dial 42 can be unmeshed and ro-
tated to a new position in the setting of the de-
vice even after the time cycle established by the
positions of the trippers 35 and 36 has been set
up on the dial 42.

""As hereinbefore noted, time switches of this
kind are used for controlling circuits for various
kKinds of equipment. More generally, these
switches which control these circuits are referred
to as “single pole, single throw,” “double pole,
double throw,” “double pole, single throw,” etc.
The main difference between these switches is
the number of switch arms (see Figs. 8, 11 and
15), whether they have single contacts or hoth
front and back contacts, and the form of the
switch cam used for operating these switch arms.

The herein-shown form and arrangement of
the switch operating mechanism “B” and the
time-actuated control mechanism “C” makes
possible the use of these mechanisms with any
one of these three different types of switches
“D” which may be interchangeably connected
to the mounting plate “A.” '
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Each of these switches “D” comprises a panel
of insulating material 15 on the back of which
is mounted one or more spring contact arms 16
positioned so as to be actuated by the switch
cam &5 for shifting the arm or arms 18 to make
and break contact between contacts 11 and 18.

The arm or arms 76 and the contacts 18 are
generally supported on angle blocks 19 and 19’,
respectively, one leg of each of which is secured
to the front of the panel 15 and provided with
the usual binding post 80 and 80’. Each panel
is also provided with a “neutral” binding post
8l. Suitable wires 82 and 83 lead from one of
the angle blocks 19 and from the “neutral” bind-
ing post 80 to the motor 2i., The other wires are
adapted to be attached to the binding posts 80
and 80’ for connecting the switch “D” in circuit
with the device, the operation of which is to be
controlled by this mechanism.

The switch cam 45 for any of these switches
«p” is swiveled on the panel 15, on 2 pin 45.1,
so that the opposite wings 84 and 85 contact one
or two spring arms 16, for the purpose of shift~
ing it or them to make and break engagement
between the contact 11 and 78. The pin 44 on
the switch cam 45 extends through a slot 86
in the panel 15 and into the socket 43 on the
arm 33 of the switch operating mechanism “B.”

The panel 15 for each of the switches “D"
is apertured at 81 to receive a pilot post on the
mounting plate “A” to insure a proper position-
ing of the panel to locate the switch cam pin
44 in the socket 43 of the arm 33. Along its
sides, the panel is recessed at 80 and 91 so that
it will pass certain lugs on the housing to per-
mit the ready insertion of the plate “A” and
panel 15 into the housing “E,” and the removal
therefrom, as will be explained presently.

The housing “E,” as herein shown, is in the
form of a metal box 92 with a cover 93. The
box is formed with slots 94 and 85 to support
the cover hinges 24. Both sides of the box also
have shoulders 95, 971, 98, and 98, struck in-
wardly therefrom to provide support for the
mounting plate “A” and the switch panel T5.
At the top of the box is a spring 108 which re-
leasably retains the mounting plate “A” in po-
sition on and in contact with the shoulders a6

“and 97 respectively.
50,

As will be most apparent from Figs. 1 and 2,
the hinges 24 are formed from strips of metal
which extend through slots in the cover 25 and
have their ends inserted through the slots 94
and 95. The end of the hinge extending through
the slot 84 is bent downwardly, as shown in
Fig. 2, and the end extending through the slot
65 is twisted so as to prevent the removal of
the cover 25 from the box 92 until and unless
the twist is taken out of that end of the hinge
strip.

As will be most apparent from Fig. 3, the shoul-
ders 86 and 98 provide support for the mounting
plate “A” and switch panel 75, respectively, hold-
ing them in spaced relationship to the back of
the box so that the parts on the underside of the
plate and panel are out of contact with the box.
The shoulders 87 serve as abutments for the
mounting plate “A” against which the plate is
held by the spring {86 to prevent any longitudinal
movement in the box 92. The shoulders 99 en-
gage the upper face of the panel 15 and prevent
it from being accidentally elevated, particularly
when the interconnected time wheel 41 and dial
42 are being shifted axially on the stud shaft 29
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for:adjusting thetime dial: with :respect to.the
pointer 63.
‘Thesspring- 08 is:formed with.a. hook- 181 Jpro-

viding g, ‘ledge 102 : disposed. in the plane of the.

shoulders 96 -and:98:and:serving to hold the up-
per end of the mounting plate “A’ against de-
pression .in :the.box 82, - The hook 101 presents
a, shoulder. 103: which. prevents, the: removal:of the

mounting: plate “A” unless.and until the. spring.

188" is ivetracted: s0. as. to :mave the.shoulder 103
outwardly..of the upper edge of the mounting
plate “A”.at the point of the recess 22. The
spring:180-is. welded to.the inner.face. of the top
of the box:82 near the lefthand corner- at.a point
conveniently: accessible for depression.hy. a.finger
on one hand:while:the .other hand grips:the.time
dial- 42 to permit:the removal of the mounting
blate: “A” and. its mechanjsm :from.the housing
llE.)1

‘Acshouldered and apertured §pring: tongue: 108,
welded:to the:inner face of -one side of the hous-
ing:92; extends. through. a slot. 109; in:the.cover. 25
whereby: the cover 25 is: releasably: held.in closed
position. The aperture in the tongue: {88 permits
the insertion: of a lock to secure the cover against
unauthorized.opening,

~/Theibox 82 of the housing “E” is also.provided
with'the usual: knockout disks 154 whereby wires
or:conduits :may i be. inserted. for connecting: a
switch. “D” with :a:source of power and with a
circuit:to be -eontrolled: by the operation. of this
device.

With. devices of this type heretofore previded,
it ‘has -generally been -necessary -to employ g

licensed electrician: to connect up the switch with 29

theccirenits. . In .order to obviate that necessity
for'many situations, this improved switeh mecha-
nism mounts.an electrical receptacle. i85 (see Wig,
I):in:one.of:the openings formed by knocking-out
a:disk 104 and.which receptacle is.suitably con-
nected to the appropriate switch ‘D A grommet
K6, preferably of. rubber; is inserted in one of the
other: openings formed: by knocking out a disk
94: through which wires from a plug: 187 lead to
a:switch <D

Insorder to.protect:one from accidentally touch-
ing 'the contact hars. 19.and 18', exposed on the
front.of: the switch panel “D,” 2 magk: L6 is re-
movably arranged over ths switch panel:15, The
magk 119 is:a piece of insulating: material and,
as:most. clearly shown in Figs. 1 and 11, com-
prises. .a “pair ‘of substantially ‘V-shaped parts
whichrare . recessed-at. £ { 1. 40. be zeated in notches
t12::an the post tt3:hy means of which a switch
panel 15:1s secured to.the mounting plate “a.”

/The oberation -of this improved: time :switch: is
substantislly.as follows:

Obviously, in putting this time switch into.use,
it .would. first have to. be set.to correctly :corre-
spond with the time of day. Thig is very readily
effected by gripping with one hand the periphery
of the time dial 42 and pulling it axially against
the action of the spring §8 50.a8 to disengage the
time gear 41 from the pinion 61. Thereupon, the
time dial 42 may be turned in either direction to
bring the proper markings on the dial 42 into
alinement with the fime pointer 3. Upon keing
thus set and released, the spring §6-will auto-
matically: re-engage’ the time gear 41 with the
pinion.61.

The desired number of trippers 35 and 36 ars
positioned cn the time dizl 42 opposite the mark-
ings indicative of the times at which. the switeh
operating-means “B” is to be actuated for:the
opening and . closing of one of the switch means
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“D.* It will:be noted. that. several pairs.of-the.
trippers: 86, and 36.may, be:placed on:the dial A2
and each firmly. held:in position by:the turning
of-the threaded pin 18:50:as.to .draw the shoul-.
ders 14 on. the. tripper into :the time -dial :bead:
42.1.

As:the time: dial 42:rotates, the shoulders 11.and:
Tla.con.:the. trippers 35 and 36 .are. successively.
brought :into. engagement with the respective:
shoulders 48 and 50 on the plate 48 mounted:on.
the.arm. 34 eccentrieally -of ‘its.stud shaft .pivot
45. ‘As the:respective shoulders. 1. and Tia. con-
tact.the.shoulders 49.and: 59, the.arm. 34 is.alters.
nately. shifted in-opposite. directions: Such. opm.

- posite.shifting . of :the -arm 34 .moves. the ‘pin.-39

thereon: back and:forth.across.a line “X” through:
the-axis of the stud:shaft.3{ on which the. arm 34
is-piveted and: the- axis of the .stud shaft 40.on.
which the arm 338 is:piveted; .and may:include: the
axis of the.switch. cara:swivel pin.45.1. Each:time-
this ‘pin 38.crosses:the line “xX” through these-
pivots, :the spring 31.comes into action to.snap.
the-connection:of: the arm 33.and the.switch-cam:
pin: 44 across said line.and thereby-effect. g quick

:make and break of the contact buttons 1. and- 78.

on.a switch “D.” The charaecter.of this action.is
most. elearly indicated in' Figs.. 6 and 7.

The. action.of the spring 31, .in. swinging - the.
arm:33, is limited by.the.contact of the shoulders

@' 52 and 53 against the stud.shaft.29. upon-which-

are mounted: the interconnected: time-gear+4f and
dial:42. -

If-ab-any. time: during the. use-of this.-improved
time. switeh, it becomes necessary- to .re-set -the

-time dial 42 so as to properly correspond with-the

time of day, it.is only necessary to. shift: the-time
dial:42:axially and disengage the time gear41-from
the pinion:6{. "The. dial-then:can be.rotated to
bring the proper figure into-alinement with:the.
pointer 63. ;If, when. this-adjustment is made-and
the time.dial 42 is. released;:a- shoulder - on one
of-the: trippers.:35. sheuld-happen-to come-to-rest:
on: top of:the: shoulden plate 48 there is-no-likeli-
hood ef the mechanism thereby - being rendered
inoperative. 'This is for thereason that the pinion
61 is.made.of sucha length-that it -will be engaged
by the. time: gear-41. even when -such - 8 tripper-
shoulder :1i:-comes to: rest-on: the shoulder plate
48.  Accordingly, the continued operation of ‘the
pinion @1 will cause.a.rotation of:the-dial 4+ and
very shortly shifi the. shoulder Tt eff ‘from-the
shoulder plate 48, thus restoring-all-of the tripper-
shoulders Tt in the paths-of their respeetive-plate
shoulders 49.and 56,

If,at any-time; it is desiredto~manually-“cha,nge
the position of-a. switeh- “D; it is- only: neces-
sary to press the extension 54 on the arm 34 in
the opposite-direetion: frem-that-in which it is set, .
whieh- will- reverse the-position -of 'the switch

. cam45,

"Por-example, if g, switeh “D’ has been shifted
by a-dial tripper 36 to close 2 ¢ireuit, and the
lights ‘controlled: thereby are “on,” and one de-
sires to have the lights “oft,” one may shift. the-
extension 84 of the arm. 3% .in the direction
indicated by.the “off” arrow. - This. will-shift the.
switch “D” to open the circuit and the lights
Will.be “0ff.” The_ circuit will remain open, with
the, lights“off,” until the next time g shoulder-
Tl on an Yon” trinper 36 contacts the shoulder
50'on the arm-34 which will effect a shift of. the:
switch to “on” position aud thie mechanism will
thus'be restored to its automatic eycle. -

“The- form- of - the-switch “D” which would be
used with this mechanism: is;-of -course;- deter
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mined by the character of the equipment and
the circuit which is to be controiled. Three
types of switches are indicated in the accom-
panying drawings and their functions hereinbe-
fore indicated. Regardless of which one of the
three panels herein shown is attached to the
mounting plate “A,” the pin 44 on the switch
cam 45 is received in the socket 43 on the arm
34. Such an arrangement of interchangeable
switch panels makes it possible for the manu-
facturer to provide the dealer with a number of
the switch operating mechanisms “B,” and con-
trol mechanisms “C” on mounting plates “A,”
and varying quantities of the several types of
switches “D,” thus the dealer may assemble a
switch “D” of the desired type with the other
operating mechanisms, as the purchaser may re-
quire This avoids the necessity for the dealer
having to stock a complete time switch for each
of the several types of circuits for which he may
anticipate customers’ requests.

The switch operating mechanism “B” and its
.control mechanism “C” on the mounting plate
“A,” with or without a switch “D” secured in
place on the mounting plate “A,” is easily in-
serted in or removed from the housing “E.”

As most clearly indicated in dotted cutline in
Fig. 2, the mounting plate “A,” with or without
a switch panel 12 attached thereto, is disposed

at an angle so that the lower outside corners oi :

the mounting plate “A” are positioned to be in-
wardly of and eventually to abut the shoulders
97, 'whereupon the mounting plate may be
dropped onto the spring 26 ahd pressed against it
so as to retract it and allow the hook {81 to
embrace the upper edge of the plate “A” at the
recess 22. The ledge (02 on the spring {68 pro-
vides a support for the upper end of the mount-
ing-plate “A,” and the spring holds the plate
in “contact with the shoulder 91. The spring
‘shoulder 103 prevents the mounting plate “A”
from being accidentally dislodged.

10

15

20

40

When it is desired fo remove the mechanism -

from the housing “E,” the spring 28, being so
readily accessible, is easily depréssed by a thumb
or finger and, with the other hand grasping
the dial 42, the plate “A” can be shifted to the
incline position, shown in dotted outline in Fig. 2,
whereupon the mechanism may be completely re-
moved from the housing “E.”

Variations and modifications in the details of
structure and arrangement of the parts may be
resorted to within the spirit and coverage of the
appended claims. ‘

‘We claim:

1. In an adjustable time switch, the combina~-
tion of a ftime driven wheel, switch closing and
switch opening trippers adjustably mounted on
said time wheel, switch contacts, contact actu-
ating means for effecting the closing -and open-
ing of said switch contacts, a first pivoted arm
mounted on a first pivot axis and arranged to
‘be oscillated first in one direction by one tripper
on said wheel and then oscillated in the other
direction by the other tripper on said wheel, a
second pivoted arm mounted on a second pivot
axis spaced from the first pivot axis of said first
pivoted arm and operatively connected to trans-
mit operating motion to said switch -actuating
means, first and second spring reaction shoulders
on said first and second pivoted arms moving
through the space between said first and second
pivot axes on non-concentric, non-intersecting
arcs, and compression spring means tending con-
stantly to exert a separatmg force between said

60

75

19
first and second spring reaction shoulders for
imparting a snap motion to said contact actuat-
ing means and switch contacts.

2. In a time switeh, the combination of switch
contact means, switch actuating means for actu-
ating said switch contact means, a time driven
wheel, switeh opening and switch closing trippers
mounted on said time driven wheel, and snap ac~
tuating mechanism for transmitiing a snap ac-
tuating motion from said trippers to said switch
actuating means comprising a first pivoted arm
pivotally mounted on a first pivot axis and ar-
ranged to be oscillated in one direction by one
of said trippers and to be oscillated in the other
direction by the other of said trippers, a second
pivoted arm pivotally mounted on a second pivot
axis which is spaced a substantial distance from
said first pivot axis, said second pivoted arm being
operatively connected to transmit motion to said
switeh actuating means, spring reaction shoulders
on said two arms swinging in the space between
said first and second pivot axes from one side
to the other side of a straight line drawn between
said first and second pivot axeés and moving in
separate non-intersecting, non-concentric arcs,
and a compression spring operating in the sbace
between said first and second pivot axes and ex-
erting a constant separating force between sald
shoulders.

3. In a time switch of the class described, the
combination of switch contact means, switch ac-
tuating means for actuating said switch contact
means, a time driven wheel adapted to revolve
through a combplete revelution in a predetermined
interval of time, switch opening and switch clos-
ing trippers adjustably mounted on said time
driven wheel, and snap actuating mechanism for
transmitting a snap actuating motion from said
trippers to said switch actuating means at the
preselected times established by the settings of
said trippers on said time driven wheel com-
prising a first pivoted arm pivotally mounted on
a, first pivot axis and arranged to be oscillated in
one direction by one of said trippers and to be
oscillated in the other direction by the other of
said trippers, a second pivoted arm pivotally
mounted on a second pivot axis which is parallel
with said first pivot axis but is spaced a substan-
tial distance from said first pivot axis said second
pivoted arm being operatively conneected to trans-
mit motion to said switch actuating means, spring
reaction shoulders on said two arms swinging with
said arms in the space between said first and
second pivot axes from one side to the other side
of a straight line drawn between said first and
second pivot axes and moving in non-intersecting,
non-~concentric ares, and a U-shaped leaf type of
compression spring having its end portions op-
erating in the space between said first and second
pivot axes bearing against said spring reaction
shoulders and exerting a constant separating
force outwardly against said shoulders for pro-
ducing a quick over-center snap action in the
transmission of motion from said first plvoted
arm to said second pivoted arm.

4, I a time switch, the combination of a con-
tinuously rotating time indicating dial, a rela-
tively stationary marker cooperating with the
time indications on said dial, a dial driving gear
connected to said dial, a motor driven gear with
which said dial driving gear normally meshes, an
electric motor eonnected to continuously rotate
said motor driven gear, said dial driving gear
normally remaining in mesh with said motor
driven- gear for continuously rotating said dial
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throughout - the entire time: that said electric mo=
tor is-operating, switeh -closing and switch epen-
ing trippers mounted en said dial and rotating
continuously - therewith;, a. pivoted’ member ar-
ranged. to be: oscillated in one direction by one
of ‘said rotating trippers and im the other direc-
tion: by the other of said rotating trippers, switch
contacts, contact: actuating: means: responsive to
satd pivoted member for closing and opening said
switch .contacts; and means: enabling said: time
indicating 'dizgl and said dial driving: gear to e
shifted: axially ta-a setting position wherein said
dial ‘driving: gear: is: Unmeshed from said motor
driven: gear and: said: trippers are clear of -said
pivated member; in. which: position said: dial can
be . rotatably adjusted relatively to said marker
for:giving the proper timersetting to said dial

5. An. adjustable time- switch. comprising a
mounting: plate;: & motor driven: pinien journaled
on said mounting plate; interconnected time gear
and. dial:-journaled:.on: szid: monnting plate with
said gear normally in.mesh with said pimion, a
thrusting spring normally urging said. gear and
dial-to maintain said gear in mesh. with said
pinion,. & switch cam having pivotal mounting on
said. plate, first and: second switeh: actuating arms
pivated on said plate, radially and circumferen-
tially spaced shoulders-on said dial positioned: to
contact said first switch actuating arm -on. re-

spectively epposite sides of its pivot for oppositely <

shifting sald arm, said second arm being opera-
tively conneeted: with said switch cam and com-
pression spring means. connected to- create a con-
stant. separating force between said first and sec-
ond arms.and. adapted to:oppositely snap the
connection -of said seeond..arm”and: said switeh
cam..across. a-line: through. ther axis of the: pivot
mounting of said second. switeh actuating arm
and through the:axis of the pivet.mounting of

said switeh cam: when said fizst arm: is.shifted on 4

its pivet.by the respective shoulders, said gear and
dial being. axially shiftable against the action of
sald: thrusting spring to disengage said gear from
said pinion to retract said dial.shoulders. from. the

path. of said arm and permit:rotative: movement o

of .said. dial..

6. In a: time switeh, the-combination of &-con-
tinuously retating time-indieating dial, a- rela-
tively  stationary marker cooperating with the

time. indications on said: dial, ar dial driving gear

connected: to- said dial, a: moter driven. gear with
which. .said dial. driving gear normally -meshes;
an: electriec. moter eonneeted to continuously: re~
tate said motor driven: gear, said dial driving gear
normally remaining  in. mesh  with™ said. motor
driven gear for continuously rotating said:. dial
throughout the entire time that said:electric. mo-
tor is-operating, switch: closing and switch oven-
ing - trippers -mounted on said dial and: rotating
continuously - therewith,; a - first- pivoted - arm
mounted on a first. pivot axis and arranged to be
oscillated first. in. one- direetion by ene of said
trippers -and. then oscillated in the other direc-
tion by the other of said trippers, means enabling
said time indicating ‘dial and said dial driving
gear to -be: shifted. axially to a. setting position
wherein said dial driving: gear is unmeshed from
sald motor driven gear and. said trippers are clear
of said. first pivoted arm, in which- position ‘said

dial ean. be-rotatively adjusted relatively to said :

marker for giving the proper time setting to-said
dial, a second pivoted: arm mounted on-a; second
pivot axis-spaced: fron: the first: pivot axts of sid
first pivoted:arm,. switch- comtacts: and contact

actuating means responsive tosaid second piveted 7

10

20

[953
<

a9

Gu

[$5]

12

arm, flrst and second: spring: reaction shoulders

om:-said first: and: second pivoted arms moving

through the space betweer said: first: and: secand
pivot axes on: non-cenecentric, non-intersecting,
arcs, and compression: spring’ means:tending con-
stantly to-exert: a.separating force between said
first: and second: spring reaction shoulders:

7.'In. a; time: switch, the combination: of a
mounting plate, a pivot support secured: to said
mounting plate, an:interconnected time indicating
dial and: driving gear rotatably and shiftably sup-
ported. by said. pivot: support; an electric: motor,
a pinion: driven: thereby; thrusting: spring means
thrusting said: dial and driving ‘gear to any axial
position: on said: pivot: support ‘where said: gear-is
in-mesh’ with said metor driven pinion for-nor-
mally rotating said: dial continueusly throughoeut
the-entire time that.said electrie: motor-is’ operat-
ing; said thrusting: spring means enabling said
driving ‘gear to be shifted. axially ‘to a. setting
position wherein it ig:unmeshed: from sgid motor
driven: pimion, switch: closing and: switeh opening
trippers; mounted an :said tinmre indicating diat, a
first pivoted arm: mounted on: a: first pivot “axis
and arranged to be oscillated in: ene direction: by
one of said: trippers: and to-be: oscillated in’ the
other direction: by the other: of said trippers, a
second: pivoted arm mounted.-on. a. second pivet
axis spaced frem:the frst pivot. axis of said: first
pivoted arm, a. switch actuator responsive to said
second pivoted. arm; switeh: contacts: responsive to
said'switch actuator, spring reaetion: shoulders:on
said first and: second pivobed: arms; mowing: there-
with- through: the: space ‘between said first. and
secend pivot aXes on non-interseeting arcs,: and
spring means: tending constantly to.exert: a. sep-
arating force between. said spring reaction shoul-
ders..

8. An: adjustable: time- switch comprising,  a
mounting plate; an interconnected motar driven
time- wheel and: dial rotatably jeurnaled on: said
plate, first and: second switeh actuating arms
mounted: on. seid. plate-far independent swineing
movement on laterally spaced pivot-axes; saidrsec-
ond:switch actuating arm:-having a-switeh cam
pin socket- formed therein, a switch panel: de-
tachably mounted on said plate: and mounting
one or more switch: contact membters on.the under
side of said: panel; a. switch cam: having’ pivet pin
mounting on the under-side of said panel for acw
tuating said contact.members; a pinzon said switch
cam extending. up: through: a slot in said panel
and seated in.the switch.cam pin socket formed
in said second switch actuating arm. radially amd
circumferentially spaced shoulders on: 'said dial
besitioned. to contact said first switch actuating
arm on respectively opposite sides-of its pivot: for
oppositely. shifting satd: latter arm, and: compres-
sion spring means adapted: to: oppesitely snap-the
connection of said second switch. actuating arm
and said, switelr cam: ‘acress: a: line: through the
aXis..of the. pivot:pin moeunting of said second
switeh: actuating. arm and through the axis of
the pivot: pin mounting of said switch: cam:. when
said. first -switch: actuating . arm is:shifted o its
pivot by the respective: shoulders.

9. An.. adjustable: time switch comprising; a
mounting plate; an intercennected: motor driven
time: wheel and dial rotatally: Jjournaled on said
plate; first-and second-switch actuating arms piv-
otally mounted: on said plate and said second-arm
having a:switeh cam pin socket formed ‘therein,
& switch panel detachably» mounted on satd plate
and’ provided with" & particular arrangement-of
switch contact members, a switch cam swiveled
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on said switch panel and formed to actuate the
respective contact members, a pbin on said switch
cam adapted to be seated in the pin socket of said
second switch actuating arm, said switch panel
having interchangeable mounting on said mount-
ing plate for ready substitution by another switch
panel having a different arrangement of switch
contact members thereon, means for attaching
either one of said switch panels on said plate with
the respective switch cam pin of that panel seated
in the pin socket of said second switch actuating
arm, radially and circumferentiaily spaced shoul-~
ders on said dial positioned to contact said first
switch actuating arm on respectively opposite
sides of its pivot for oppositely shifting said latter
arm, and a U-shaped compression spring con-
nected to create a constant separating force be-

tween said first and second switch actuating arms -

and adapted to oppositely snap the connection
of said second arm and switch cam across a line
through the pivot axis of said second arm and the
pivot axis of said switch cam swivel when said
first arm is shifted on its pivot by the respective
shoulders.

10. ITn a time switch, the combination of a
mounting plate, a pivot support secured to said
mounting plate, an interconnected time indicat-
ing dial and driving gear rotatably supported by
said pivot support, an electric motor, a pinion

driven thereby meshing with said driving gear for :

normally rotating said time indicating dial
throughout the entire time that said electric mo-
tor is operating, switch closing and switch opening
trippers mounted on said dial and rotating con-
tinuwously therewith, a first pivoted arm arranged
to be oscillated first in one direction by one of
said trippers and oscillated in the other direction
by the other of said trippers, a second pivoted arm
mounted on 2 pivot axis spaced from the pivot

axis of said first pivoted arm, spring reaction #

shoulders on said first and second pivoted arms
moving therewith through the space between the
pivot axes of said first and second pivoted arms
on non-intersecting ares, compression spring
means connected with said reaction shoulders and
tending constantly to exert a separating force
between. said sholders, said first and second pivot-
ed arms being pivotally supported upon said
mounting plate between  said dial and said
mounting plate and swinging in a plane substan-
tially parallel to the plane of said dial, a switch
cam responsive to the motion of said second piv-
oted arm, and switeh contacts controlled by said
swifch cam. .

11. An adjustable time switch comprising, a
mounting plate, an interconnected motor driven
time wheel and dial rotatably journaled on said
plate; a switch cam swiveled on said plate, first
and second superimposed switch actuating arms
spaced apart axially of said gear and dial, spaced
pivot pins for pivoting said arms to said plate ad-
jacent their respective opposite ends intermedi-
ate the axis and periphery of said dial for swing=-
ing movement in spaced parallel planes at right
angles to the axes of said pivot pins, radially and
circumferentially spaced shoulders on said dial
positioned to contact said first arm on respec-
tively opposite sides of its pivot for oppositely
shifting said first arm, means on the second of
said arms connecting it to said switch cam,
shoulders formed on the opposed faces of said
arms and spaced apart radially of said dial, and
a U-shaped compression spring interposed be-
tween and contacting said arm shoulders and
adapted to oppositely snap the connection of said
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second arm and said switch cam across a line
through the pivot axes of said pair of arms when
said first arm is shifted on its pivot by the respec~
tive dial shoulders, said U-shaped compression
spring resiliently maintaining said first arm in
each of its oppositely snapped positions inde-
pendently of contact with said dial or dial shoul-
ders.

12. An adjustable time switch comprising, a
mounting plate, an interconnected motor driven
time wheel and dial rotatably journaled on said
plate, a switch cam swiveled on said plate, first
and secend arms pivotally mounted on said plate
on spaced parallel pivot axes permitting said two
arms to swing in spaced parallel planes at right
angles to said pivot axes, a pair of shoulders on
said first arm arranged eccentrically of the pivot
of said first arm and spaced at opposite sides of
said first arm pivot radially of said dial, radially
and circumferentially spaced shoulders on said
dial positioned to respectively contact said first
arm shoulders for oppositely shifting said first
arm between switch opening and switch closing
positions, said second arm being operatively con-

5 nected with said switch arm, and a compression

spring interposed between said arms and actuated
hy the swinging of said first arm to oppositely
snap the connection of said second arm and said
compression spring across a line through the pivot
axes of said first and second arms when said first
arm is shifted on its pivot by the engagement of
said dial shoulders with the respective first arm
shoulders, said compression spring resiliently
maintaining said first arm in its switch opening

5 and in its switeh closing positions independently

of contact with said dial or dial shoulders.

13. An adjustable time switch comprising, a
mounting plate, an interconnected motor driven
time wheel and dial rotatably journaled on said
plate, a switch cam swiveled on said plate; first
and second switch actuating arms bpivotally
mounted on said plate on spaced parallel pivot
axes permitting said two arms to swing in spaced
parallel planes at right angles to said pivot axes,
2 pair of shoulders on said first arm arranged
eccentrically of the pivot of said first arm and
spaced at opposite sides of said first arm pivot
radially of said dial, a pair of trippers circumfer-
entially shiftable on said dial, said trippers each
having a shoulder formed thereon for contacting
said arm shoulders to shift said first arm on its
pivot, the shoulder on cne of said trippers being
spaced axially from the shoulder on theé other
said tripper whereby the contact of said tripper
shoulders with the respective first arm shoulders
effects an opposite shifting of said first arm on
its pivot alternately into a switch opening posi~
tion and a switch closing position, said second
arm being operatively connected with said switch
cam, and a compression spring interposed he-
tween said arms and actuated by the swinging of
said first arm to oppositely snap the connection of
said second arm and said compression spring
across & line through the pivot axes of said first
and second arms when said first arm is shifted on
its pivot by the engagement of said tripper shoui~
ders with the respective first arm shoulders, said
compression spring resiliently maintaining said
first arm in jts switch opening and switch closing
positions independently of contact with said
trippers.

14, An adjustable time switch comprising, a
mounting plate, 2 motor driven pinion journaled
on said mounting plate, interconnected time gear
and dial journaled on said mounting plate with
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:safd.sgear normally in. mesh with said pinion to
be:contimously driven thereby; a switchscam; an
arm:swingably mounted on:said plate and opera-
tively-connected torsaid switch cam to-actuate the
latter alternately into switch opening and switch
-closing:positions, a pair of shoulders:on said arm
arranged eccentrically ‘of the pivot of said arm
to said plate and spaced on opposite sides of said
pivot radially of said ‘dial, radially and: circum-
ferentially :spaced shoulders: en 'said -dial: posi-
tioned: to respectively contact said-arm shoulders
“for: oppositely. shifting said arm, and mechanism
including ‘compression 'spring. imeans adap$sd: to
‘transmit 2 snap- motion from :said arm to said
switch-cam. when said-arm:is-shifted on.its.pivot,
by the contact-of said  dial shoulders with said re-
‘spective arm: sheulders; said compression spring
“means- resiliently holding said switch cam' in its
switch opening position and in its switch. closing

‘position independently of contact of said arm *

shoulders: with: said dial or dial shoulders said
:gear -and dial being axislly shiftable o disengage
sald:-gear from said- pinion to retract said dial
-shoulders: from the path of. said arm shoulders.

15; In-apparatus of the class described includ-
‘ing: a unit assembly comprising a-mounting-plate
having:switeh actuating means and motor driven
-control: mechanism mounted ' on said plate for
operating said:-switch actuating means, the coni-

‘bination therewith:of a housing for receiving said @

unit-assembly; horizontally.and vertically disposed
lugs punched from the sides of said housing to
support: said- plate :in-spaced: relationship to the
back-of 'said housing ‘and: to0 secure said plaie
against-shifting, and:a leaf spring anchored: o
the inside of the top end'of said housing above the
‘plane-of-said plate when resting-on-said-housing
lugs; said-spring having the part-inwardly of [Ha
:anchoring thereof to-said housing inclined inward-

1y to-said housing top with the free end - of said

spring bent to:form-an-offset in-the plane of said
Dlate to:coact with said lugs to support said plate,
said spring-being-automatically retractable to per-
mit the ready-insertion of said unit-assembly. into
said: housing or ‘being manually retractable to
permit the-removal:of said unit assembly.

16. In-an-adjustable time switch, the combina-
tion-of-a time driven:-wheel; switch actuating trip-
‘ping ‘means ‘mounted on said -wheel; switch:con-

tacts, contact -actuating means-for -effecting the .

-operation of saig switch contacts, 3. first pivoted
-arm: arranged  to be-oscillated by :said switch ac-
“tuating tripping means; a second pivoted arm
mounted on a pivot axis spaced from the pivot
axis: of “said: first pivoted -arm and: operatively
connected to transmit operative motion to-sazid
-contact actuating means, and compression spring
‘means acting -on said first and second ‘pivoted
arms in the:space between ‘the pivot axes of -said
arms-and-tending to exert-a. separating force be-
tween said -arms. .

© 11 Inatime switch, the:combination.of a con-
tinuously rotating time indicating dial;, a. dial
driving gear connected thereto, a motor driven
gear: with which said dial driving gear normally

U
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‘meshes;.an -electric motor connected to continu-

ously  rotate said ‘motor driven gear, said .dial .

driving gear normally remaining. in mesh with
said motor driven gear for continuously rotating
said -dial throughout. the entire time that said
electric motor is operating, switeh actuating trip-
ping means mounted .on said dial, a pivoted mem-
ber arranged to be oscillated by said tripping
means, contact actuating means responsive to.ssid
pivoted member, switch .contacts responsive to
said contact actuating means; and meansenabling
said dial driving gear to:be shifted axially-out-of
mesh with said motor driven gear to -permit:said
dial to be rotatively adjusted for giving theproper
time setting to said dial either before or after
said switch actuating tripping ‘means has been
secured in:set position on said dial.

18. The combination of mounting means, a.pair
of spaced superimposed arms swingably mounted

on said ‘mounting means on:parallel pivot pins

spaced sufficiently far apart to permit pertions
of said arms to swing in the space between the
axes of said pivol pins, shouldérs on said. arms
positioned adjacent to but on opposite sides:of a
line through the-axes of said-pivot pins for shift-
ing back-and forth across said line; and‘'a com-
pression spring overatively disposed.in. the-space
between said pivot pin axes and arranged:in con-
tact with said shoulders for oppositely snapping
said arms when one of said -arms is oppositely
shifted to move its shoulder across. said line:
19. The “combination of mounting means, an
oscillating: actuating “member,. a pair of “spaced
superimposed - arms, spaced parallel pivot -pins
pivotally mounting said pair of arms on: said
mounting means on pivot axes spaced sufficiently
far apart to permit-portions-of said armstn; swing
in the space between the axes of said pivotipins,
one-of said arms being connected to oscillate said
member, shoulders on:said’ arms normally posi-
tioned-adjacent to but on opposite sides:of a:line

through ‘the-axis of 'the swingable connections of

said armg to said mounting' means for shifting
back' and forth across said line, a comprassion
spring -arranged to operate-in the space-betvween

said pivot pin axes and connected between sald

shoulders for-oppositely snapping said-srms when
said other arm is oprositely 'shifted to move ‘its
shoulder across szid line, and means for- ei“eotmg
the opposite shifting of said other arm:
WILLIAM P. GALIAGHER,
ANTHONY DAN STOLLE:
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