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2 Claims.
The invention relates to motor-operated elec-

tric switches and more particularly to a novel and

Improved switch of this type adapted for use ab
a distance from the operator.

Objects and advantages of the invention will
be set forth in part hereinafter and in part will
be obvious herefrom, or may be learned by prac-
tice with the invention, the same being realized
and attained by means of the instrumentalities
and combinations pointed out in the appended
claims.

The invention consists in the novel parts, con-
structions, arrangements, combinations and im-
provements herein shown and described.

The accompanying drawing, referred to here-
In and constituting a part hereof, illustrates one
embodiment of the invention, and together with

the description, serves to explain the principles
of the invention.

Of the drawing:

Fig, 1 is a front elevation of an illustrative

embodiment of the invention with the front cover
removed;

Fig. 2 is a transverse section on 11ne 2—2 of
Hig. 1;

Fig. 3 is a partially diagrammatic detail of the
contact actuating mechanism; and

Fig. 4 is a detail in side elevation of part of the
one-way clutch mechanism.

The invention has for its object the provision
of a novel and useful improvement in motor-
operated switches wherein the motor is returned
to its initial position after each operation and
wherein the switch setting is not disturbed dur-
ing the return and de-energization of the motor.
Such switches are useful for the remote control
of various circuits, such as street lighting circuits.
sSuch g switch is shown and described in the co-
pending application of Willi Beusch Serial No.
743,223 filed September 8, 1934, which became
Patent No. 2,083,420 on June 8, 1937, and the
present invention is primarily an improvement on
certain features of said Beusch switch.

The improvements of the present invention are
chiefly directed to the motor-operated means for
timing and actuating the cycles of making and
breaking contact in the switch. More particu-
larly, the invention comprises a novel construc-
tion for readily, and easily modifying the switch-
ing cycle or cycles through a wide range and
without disturbing the switch-driving and con-
trolling mechanism or motor connections in
the slightest. In switches of the type disclosed
in said Beusch application, a movable switch
contact is controlled in its movements towards

(CL 200—92)

and away from another contact by rotatable cams
mounted on a shaft driven from the motor, and
the chief object of the present invention is to
provide switch operating cams or the equivalent
which can be widely modified in their relation to
the switching cycle without the setting or move-
ment of any parts along or about the rotating
shaft carrying said cam means.

Referring now in detail to the illustrative em-
bodiment of the invention as shown in the ac-
companying drawing, the apparatus is supported
within a casing and may be mounted upon the
rear wall or base | thereof, the cover not being
shown. The iron frame 3 of the switch-actuating
motor of the Ferraris type is supperted on a
base plate 2 seated within the casing, said motor
also comprising the coil 4 and the disc-shaped
rotor 9.

'The switch to be actuated by said motor means

-

| comprises one or more fixed contacts 23 rigidly

secured to an insulating plate by bolts 22, the
ends of which serve as circuit terminals. Mov—-
able contacts 25 for cooperating with the fixed
contacts 23 are connected to the insulating plate
21 by flat conductor springs 24 and other bolis
22, the effect of springs 24 being to normally hold
the contacts in circuit closing position, ‘

Referring now to the embodied means for
effecting opening and closing of the switch con-
tacts by the motor, a counter shaft 7 is driven
from the motor through suitable reduction gear-
ing such as the gears 6 on the rotor shaft which
meshes with gear wheel 6’ on the countershaft 1.
Sald gear wheel 6’ is preferably frictionally con-
nected to the countershaft by means of a spring
8 which forces the face of the wheel against a flat
arm 8 projecting from the shaft.

‘The embodied means for effecting return move-
ment of the motor to its initial position after de-
energization comprises a coil spring 12 which is
fixed at one end to the countershaft T and at
the other end to the bearing 31 of said counter-
shaft.

A one-way clutch mechanism is provided for
transmitting movement of the countershaft in
one direction to the switch-actuating means,
while preventing slip or return movement thereof
during the returning movement of the motor
itself, As embodied, an arm I{ is fixed io the
countershaft 1 at an intermediate point. Spaced
from said arm and also fixed to the countershafi
iIs a2 cam 32 between which and the arm {1 is
loosely mounted a spur gear 35. Said spur gear
is provided with a disc flange 33 on the side
adjacent the arm i and with a similar disc
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'ﬂange 34 adjacent the cam 32. Means are pro-

vided for imparting motion in one direction from
the arm [ to the wheel 35 through the disc 33,
said means comprising a spring pawl 19 fixed
to the end of arm _Il and adapted to engage
projections 36 on the periphery of the disc 33,
whereby arm 11 will impart movement to the disc

in a direction indicated by the arrow.
Means- for preventing reverse rotation of the

spur gear 3% comprises a detent pawl 3% which
ixed to the base plate 2 and overlies the flange-
Said disc 34 is provided with:two.:di-.
ametrically opposite notches 37 with which a flat
' As:shown-
in Fig. 4 the pawl 39 lies against both:the pe-.

disc 34.
portion 38 communicates on-one-side:

riphery of the disc 34 and the cam 32-so-that

the disc 34 is prevented from-turning in,one di-.
- rection by the high edge of the notch 37, but in:

the postiion of rest shown in Pig. 4, the pawl 28.
is held out of the bottom of the notch by the cam
32-so that, the. dlsc can he. rotated;m the-reverse

| dll ection.

The operatlon of. the foregomg mechanism;. is:

as follows:

10- 39 .does

| If the mrémt in- Wthl’l the cml 4 of the IMOLOr;

3, 4, 5.is connected is: closed- to energize. the:

motor the rotor.. 5. turns the coumershaft T.and
~ the spring pawl 19 by means:of the: dise: ﬂange[ 3.

takes with it the gear wheel 35. The detent pawl

1a¥- pmtwn 28 on £0
the perlphery of the disc: ﬂange a3l Alter the
countershaft- 7. has: made a.; half: revelution,

- flat arm, 9 abuts agamst a, ﬁxed stop, not shown

- in the drawing, so that either the frictional drive
between the.gear- wheel:of: the.-gear 6 -mounted.
on:the countershaft a,nd the flat arm- 5. allows.
'sllp to take place, or when the frlctmnal resist-

ance to relative movement.of :the parts is:greater

)- than the turning moment- of the rotor- 5, the
Sho:m:ly-,.

rotor-is braked untll it:- comes. to rest:
before the. completmn of the. half remlutmn 0L

the countershaft 1; the, detent. pawl 39.snaps into.
one of the recesses: 3? and by this means prevents.
5. any possible. advance -movement  of the. rotary

- member- 33, 34, 35 beyond the-half-revolution of

the countershaft.T. If-the:circuit of:the motor

- is again interrupted, the. countershaft-i; together

with the spring pawl 19, the gear 6:and the:rofor

- 9; returns to its.original posﬂ:mn under-the action:

of .the returmng spring. 12. The rotary member

33 34, 35-cannot follow thlS -return - motion by

- reason of the action of the. detent pawl 39, How-

ever, shortly-before .the.: .countershaft. T has. res
5 turned to its.position: of .rest; the- .detent pawl 38

1S raised- by the: lifting: cam: 32 to the: height of
the flat 38, Whereby the: mta,ry member 33, 34, 35.

is. released for- rotation in- the next operatlve

| movement of the. countershaft 1.

64}
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The, embodled means for- tr&ns*mttmg the de-—
mred motlon from the countershaft 1 to the mov-

able contacts 25 comprises .a reducmg gear -4

meshing with gear 3% and mounted on the.op-
erating shaft 18. A-cam-like actuating device for

. each-switch.. contact is.rotatably cohnected with
| shaft.15 and comprises-dises 41 fixed to the shaft -
and prowded with a. plurallty of -screw -threaded
holes 42 arranged .in-a..circle near.the. perlphﬂry |

of the disc. A plurality of pins. 43-are:screwed
into- said -holes; said: pins-;being: provided  with

screw-threaded shafts adjacent-the-slotted head
44 and-a smooth cylindrical porfion remote-from

the-head. When the pins:are properly.seated in
the: disc: 4! it:will -be::clear:-that-their projecting
portions: form: an.annular ‘or -substantial .cylin-

not, prevent: this- rotation since in-such
-motwn it.is. canduc._.ed by. the

the
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drical group of rods about the.- shaft 15 and lying
against the upper end of the movable contact
spring, which is preferably covered with an in-
sulating sleeve 43. As the shaft {5 rotates, it
will be clear that member 45 will slide over the
cylindrical surface formed by the projecting pins.

The operation of the switeh contacts by the

pin-camming mechanism described above is as
follows:
- The operative movement of the countershaft 1

is-transmitted by means of the gear wheel 35 of

the- rotary member 33, 34, 35 at a reduced rate
to the operating shaft {5 through the spur wheel
40. In this operation the insulating pieces 45 on
the carrier strips:46-of the movable contacts 25
slide -over the cylindrical surface formed by the
projecting parts:of the pins 43. If the ring of
pins- 43 is uninterrupted, the insulating pieces &5
with the contacts 25 are held in a position which
prevents contact being made between 23 and 25,
1. e; any:movement.of. the part 44; £3-producing
an eleva,tmn does- not -take place: (pasztmn shown
in Fig. 2). If on; the: other hand several adjacent
pins 48 are removed from the discs-£1; 1. e, there
is-a. gapdn the ring-of pins; when thlS €2 Passes

the msu—latmg piece-45, the-latter sinks into this
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gap.and: a. momentary. closure. of the-circuit be-.
tween . 23 and 25.is-obtained. (Flgure 3), untll the

next:pin_43.after the gap exerts & llf ting.- action
on :the- 1nsulat1ng piece 85 .and by this. means the

contacts 23, 25 are again moved apart from one
another,

It will ba Seen - that on. one rotation . of - the
operating shaft I5; a.plurality.of closures- of the

circuit. can be produced - on. different angular
movements of the operating shaft; for which pur-
pose there. is only.necessary-a carrespondmg d.m-
trlbutmn of the pins A43.in the disc 4i.

By reason of the operating shaft- being. con—~

nected to the countershafi tﬂI‘GU‘T_I reduction

gearing, the number.of cycles .of .operations-pos-

sible with the. arrangement -shown in said Beusch

application can be considerably increasad.. - For
example, the circuit. of the- motor mechanism

5114

40

3, 4, B can be closed seven times, before the 43.

The

Opera,tmg shaft: 5. has made-on revolution,

conditions can be altered. by. smtabTe selecticn -of.
~the relative. 31zes -0f- uhe wheels .25-and: £9, and
can be so fixed as to obtain a.still larger number.

of. cycies. In order. bo: ha-ze a-.{ree:hand in -this
respect, the wheels .25, 44 ;Can Ner- made so as te.

‘be easily 1ntercha,ns:='eable

In the example. of. constructwn shown it 13,-
assumed:that: two..circuits.arer-to -be- CO"luI’OlIEds
There. can however - be. fewer: or. more; im- the:
latter. case. a. cmrespondmg 11umﬂer of discs-a4
a,re arranged -on .the operating . sh-ut 15,

Smce the. llfhl"lg demce required. for: the clos—--
1ng and opehing.of eachr circuit-comprises a:idise:
and remwable pms arranged in a.circle-therein:
any alteration in the- -cycles :of. switching opera=
tions:-can. be: o}ﬂtwned without its -being.necessary:
to make anys afi;}u.stment -0f the: Lftmg dhvlce rel-.
atively: to. the -operating; shaft, i, e.-the-pins-can

be: sunply mgertﬂd in fhe dlsc in: the—mannez de-

sired..
The:. alrangeme*lt that the- detem‘, pawl 33 Dby

- falling- into.: a- recess- 37 prevents.-an . advance

movement of. the: TOotary member 33, 34; 35 beyond.:
the: angular. stmke of.the- spring. nawl 18,; or-im
other ' words; beyond: a- half-revoluion of the.
countershait: i; 1s- important-in: the. case. where.
the.pins- Iie:. are sg arranged.in a. plurality.of. discs
&4 that in these discs.argap.in each. ring of- -pins.

comes-into..operative .relation:: at:the. same. time. 75.
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with the insulating piece 45 and by this means
the springs 24 of these insulating pieces tcgether
exert a sudden turning moment on the ocperating
shaft 15,

Instead of being arranged parallel tc the oper-
ating shaft 18 the pins 43 can be arranged radial-
ly relatively thereto. In this case the screw-
threaded holes for the screwing in of the pins
would be arranged in the peripheral surface of
the disc 4i and the free ends of the pins would
form the sliding track for the contact carrier.
The pins 43 must then be provided at their inner

ends with screw-threads serving for screwing

them in and the formation thereof into a head
44 would preferably be dispensed with. Screw
threaded holes 47 may be provided in the base
2 for holding spare pins.

The invention in its broader aspects is not
limited to the specific mechanisms shown and
described but departures may be made there-
from within the scope of the accompanying
claims without departing from the principles of

- the invention and without sacrificing its chief ad-

vantages.

3

What I claim is:

1. In a motor-actuated electric switch in com-
pination a movable contact, a second contact,
means for moving the movable contact relatively
to the second contact comprising a motor of the
Ferraris type and rotary cam means actuated
thereby for moving the movable contact, the ac-
tuating surface of said cam being comprised of a
plurality of spaced apart reds disposed in a sub-
stantlally cylindrical relation, said rods peing re-
movable to vary the peripheral action of said
cylindrical surface.

2. In a motor-actuated electric switeh in com-
bination a movable contact, a second contact,
means 1or moving the movable contact relatively

to the second contact comprising a motor of the

Ferraris type and rotary cam means actuated
thereby for moving the movable contact, the ac-
tuating surface of said cam being comprised of
a plurality of spaced apart rods disposed in a
substantially cylindrical velation with the mov-
able contact tangential tc the cam surface, said
rods being removable and interchangeable to vary
the peripheral action of said cylindrical surface.

HENRI WERMEILLE,
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