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To all whom it may concern:

Be it known that I, Cxarces D. Grrvix,
a_citizen of the United States, residing at
New York, in the borough of Manhattan
and State of New York, have invented cer-
tain new and useful Improvements in Pend-
ant-Switches, of which the following is a
full, clear, and exact dLSCl‘lpthll

My invention relates to a construction of
pendant or other switch of the type havmg a
depressible button which is actuated to com-
plete the circuit to be controlled. Switches
of this character have in some cases been
made with a separate release button which
1s manipulated to interrupt the cireuit after
the said circuit closing button has been de-
pressed.

It is the purpose of my present invention
to provide means whereby the successive ac-
tuation of the main controlling button will
first act to complete the civcuit and sub-
sequently to open it. In this way, the de-
vice 1s made more symmetrical and orna-
mental in appearance, and is more simply
controlled or operated. I make use of a
switch blade or element which is repeatedly
displaced rotatably in a given direction by
the successive movements of the operating
button, which causes the action of cam faces
to positively move the switch element
through a predetermined angle.

The invention includes various matters of
construction by which the switch is very
simply and economically manufactured, and
18 very strong and durable in use.

With these and other objects in view, the
invention consists in the features of construe-
tion and combination hereinafter pointed out
in the appended claims, reference being made
to the accompanying dmwmps and descup—
tion in which a preferred embodiment of the
invention is set forth.

In the drawings, Figure 1 is a vertical
sectional view of a pendant switch embody-
ing the principles of my invention. Fig. 2
is a section of the same on the line TI—IT
of Tig. 1, looking in the direction of the
arrows. Ifig. 8 13 a section on the line
TIT-IIT looking in the direction of the
arrows. Fig. 4 i1s a detall view partly in
vertical section showing the operating parts
in a plane at right angles to that of Fig. 1.

Referring to the drawmds in which like
parts are deswnated by the same reference
sign, 1 indicates a porcelain block or body
ywhich is preferably generally cylindrical on
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its exterior surface, and has an interior cav-
ity 2, the main portion 3 of which is of
rectangular transverse section, as shown in
Fig. 3. T’chm this cavity there is recelved
a frame 4, which I prefer to make of box-
like foun comprising a U -shaped sheet
metal stup or stamping 5 and a rectangular
sheet metal strip or stamping 6. The 1rame
part G has a eircular pelioratmn T on its
upper face and a similar somewhat larger
perforation 8 on its lower face at the pomt
where its meeting ends 9 come together.

(See Fig. 3). The frame part 5 is made
with a small perforation 10 and is assem-
bled over the bottom face of the part 6 so as
to embrace the sides thereof, with the hole 10
coaxial with the openings 7 and 8 of the
said part 6. At points 1d] acent to the hcle
10, the part 5 is deeply cut away or notched
at 11 the notches being deep enough to ex-
pose portions of the adjacent opening 8 in
the part 6. (See Fig. 3). In this relation,
the parts 5 and 6 may be permanently as-
sembled together by screws 12 and fastened
within the block or body 1 by screws 13.

15 designates a tubular plunger which 1
make with diametrically opposite elongated
notches or cut-away portions 16, so that
along the length of the plunger correspond-
ing to these notches, there only remains a
pair of diametrically opposite arcuate strips
17, constituting a skeleton framework to
hold the end portions of the tubular plunger
together. At its outer end, the plunger has
a button 18 by which it is depressed. At its
inner end, the plunger may have certain
parts which act to secure a cam- -impelled
movement of the switch element, as later
described. In the drawings, I have shown
the inner end of the plunger 15 formed with
notches 20 having inclined edges 21 con-
stituting cam faces. The U-shaped part 5
is passed through the cut-away portions 16
of the plunger before it is assembled on the
part 6, so that, when all these cevices ave
assembled, the plunger is guided within the
frame 4 to have a depressible, but non-rota-

table relation therein. As illustrated in Ifig.

8, the arcuate strip portions 17 of the plun-
Oer are received in the notches 11 of the
Frame part 5, and are inclosed by the sur-
rounding edges cf the opening 8 in the
frame part 6.

992 designates a spring received within the
hollow plunger 15 and bearing against the
U-shaped frame part 5, for impelling said
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plunger normally outward from said frame.
The outward movement of the plunger is, of
course, limited by the length of the notches
or cut-away portions 16 thereof.

25 designates the spindle of the switch
element, which has a square, rectangular, or
otherwise non-cylindrical portion 26 at its
upper end, a cylindrical portion 27 at its
middle adapted to be slidably received
within the hollow plunger 15, and a lower
terminal stud 28 received within the hole 10
of the U-shaped frame part 5. The square
portion 26 of this spindle is rotatably re-
ceived in the opening 7 of the frame 4, and
the spindle is held against longitudinal
movement in either direction through open-
ings 7 and 8 by its central enlarged part 27.
The plunger 15 telescopes over the spindle
925 in its movement of depression.

30 designates the switch element formed
of a narrow sheet metal strip or blade cen-
trally enlarged at 81 and perforated with
a square hole corresponding to the square
portion 26 of the spindle. The switch ele-
ment 80 is loose on its spindle, so as to be
capable of longitudinal displacement, but
is always rotated with the spindle on ac-
count of the square shape of the engaging
parts,

32 designates a nut on the upper end of
the spindle and 83 is a washer which co-
operates with the nut to limit the upward
movement of the switch element.

34 denotes a spring surrounding the spin-
dle between the switch element and the up-
per face of the frame 4. This spring keeps
the switch element pressed upwardly to its
limit of movement determined by the nut 32.
The cireuit terminals are established by
plates 36 secured to ledges 37 at the upper
portion of the cavity 2 in the block 1.

38 designates the terminal screws by
which the circuit wires are attached. ISach
of these contact plates 36 has an upwardly
deflected tongue 89 in the path of the ex-
tremities of the switch element 30, so that
the latter is guided beneath the tongues and
into engagement with the contact plates
during 1ts movement of rotation. When the
switch element is in the position shown in
full lines in Fig. 2, electrical connection be-
tween the terminal plates 86 is broken or
interrupted at two separate points. If the
switch element is displaced through 90°
from this position to the relation shown in
dotted lines in Fig. 2, it is evident that the
electrical circuit is completed between the
terminal plates directly through the switch
element. In this engagement the switch
element is kept pressed constantly upward
by its spring 34, but yields downwardly as
far as necessary to accommodate the irreg-
ularities of the contact plates. The spring

pressure maintaing a good electrical connec-
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tion under all circumstances, when the

switch element is displaced into its circuit:

closing relation.

I provide means making use of a cam for
displacing the switch element in its angular
movement. In the preferred embodiment
shown in the drawing, I provide the notches
20 with cam faces 21 on the depressible
plunger 15, which codperate with a pin 40
on the spindle 25. There are four cain faces
21 each extending in a spiral direction for
about a quarter of the circumference around
the tubular plunger 15, being joined together
by the straight or vertical edges 41. The re-
lation between the pin 40 and the faces 21 is
such that, when the switch element 30 is in
any of its positions of rest, said pin 40 is in
a location to be engaged and displaced by
an inclined face 21 of the plunger. (See
Fig. 4). The movement of the plunger is
adapted to displace the switch element
through nearly 90° or until the pin 40 comes
in contact with the vertical edge 41. In
this relation, means constituting an impor-
tant feature of my invention, causes the com-
pletion of movement of the switch element
through its complete throw of 90°.

The fact has been referred to that the up-
per portion 26 of the spindle 25 is square or
non-circular in transverse section. By this
means, two of the sides of the square are al-
ways presented in a certain or fixed direc-
tion whenever the switch element is in its
properly thrown position to open or close the
circuit. I take advantage of this fact to se-
cure a completion of the movement of the
switch element to either circuit opening or
circuit closing relation.

43 designates blade springs conveniently
made integral with one another out of a sin-
gle piece of springy wire which is bent into a
U-shape with its middle portion downwardly
deflected at 44. This portion 44 passes
through an opening 45 in the frame part 6,
and is secured to saxd frame part by a screw
47. 'The tension of the leaf or blade springs
43 is toward one another and they extend in
parallel directions adapted to embrace oppo-
site flat side faces of the square portion of
the spindle. The springs tend to embrace
the square portion of the plunger with & re-
silient pressure at all times, so that a cam
action iIs exerted to displace the spindle to

a position where its flat faces are in aline-

ment with said blade springs 43. If the
switch element is displaced through ‘any-
thing less than a complete throw of 90° its
movement is therefore completed by the ac-
tion of the springs 43. The switch is in-
closed in the usual sheet metal casing 48
which I conveniently make of two parts
telescoping together to inclose the block or
body 1.

49 designates an insulating bushing at the
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the circuit wires may enter for their con-
nection with the terminal screws 38.

The use and operation of the device will
be clear from the foregoing descrlptlon
Assuming that the parts are in the open
110111t1n0 relation shown in the drawings,
it is eVldent that, if the botton 18 is de-
pressed, the pin 40 will be engaged by one

of the cam faces 21 and disphoed through ;

an angle of nearly 90°, or until it brings up
f\galnst the straight edge 41. This move-
ment causes new faces of the square portion
26 of the spindle to be presented in nearly
but not exactly parallel relation to the blade
springs 43. Accordingly, said blade springs
exert a pressure to force the spindle to com-
plete its 90° movement, and this movement
1s completed as soon as the button 18 re-
turns downwardly so that the pin 40 is
freed from the edge 41. The switch element
has now been moved beneath the contact
plates 86, which position it takes without
constraint or excessive friction, by virtue
of its downwardly yielding character.
Adequate pressure for the purposes of es-
tablishing an electrical connection between
the contact plate is, however, insured by the
pressure of the spring 34 which maintains
a firm contact of the switch element with
the contact plates under all circumstances.
The switch element having been thrown

through a 90° movement from its original

position, it is evident that the pin 40 is now
adapted to codperate with another cam face
21 in exactly the same manner as already
described. In this way, the switch element
is stepped around rotatably through 90°
angles by successive depressions of the push
button 18, and it is evident that it is posi-
tioned to open and close the circuit of the
switch at each stuiccessive actuation respec-
tively.

Ttis understood that when the switch ele-
ment 30 is given a quarter turn for closing
the switch, 1ts terminals first come in con-
tact with the tongues or cams 39, which
cause an inward sliding of the switch ele-
ment 30 on the polygonal spindle portion
26 against the tension of the spring 34, so
that when the terminals of the switch ele-
ment 30 have finally moved under the con-
tact plates 36, then the pressure of the spring
34 causes a firm contact of the terminals of
the switch element 30 with the contact
plates 36. When the switch element is
given the next quarter turn for opening
the switch, the spring 34 immediately causes
an outward sliding of the switch element
30, as soon as the terminals of the switch
element 30 leave the under side of the con-
tact plates, thus insuring a prompt breaking
of the electrical connection to avoid arcing.
It is further understood that the plate

3

spring 43 completes the turning of the
spindle 25 as soon as the vertical edge 41 of
a notch 20 releases the pin 40, so that the
said pin 40 is moved a short distance beyond
the vertical edge 41, to be in position for
engagement by the cam face 21 of the next
following notch 20 at the next depression of
the plunger 15. Thus by the arrangement
tescribed the plate spring 43 moves the
spindle 25 to a final position of rest, and the
pin 40 and cam faces 21 move into opera-
tive position on releasing the plunger 15.
tht I claim is:

An electrical switch comprising a cup-
shaped housing, a spindle having a non-cir-
cular portien angularly movable therein, a
switch element carried by said spindle, a
frame within said housing for supporting
the switch element, a tubular plunger de-
pressible through daid housing and frame
and having cam  faces for I'Ot“LtlIlO said spin-
dle through successive angular mowments
in the same direction, and a spring engaomo
the non-circular portion of said spindle for
supplementing the action of said cam faces.

2. An electrical switch, comprising a ro-
tatable spindle, a sw itch element mounted
to turn with the said spindle and to slide
thereon in the direction of the length of the
spindle, a spring pressing the said switch
element, fixed contact plates having cams
for enoaoemult by the said switch element
to direct the latter into firm contact with
the said contact plates, and mechanical
means connected with the said spindle for
intermittently rotating the spindle on al-
ternately pushing and releasing the said
means.

3. An electrical switch comprising a ro-
tatable spindle having a switch element, a
frame in which said spindle is rotatable, a
plunger telescoping over the spindle and
guided by said frame to have a limited lon-
01tuchn‘11 but no angular movement, and
means acting, when snid plunger is 1'e1e'1sed
for abruptly rotatmo the spindle.

An electrical smtch, comprising a ro-

atable spindle, a switch element mounted
on the said spindle to turn with the same
and to yield in the direction of the length
of the spindle, fixed contact plates havmo
cams for engagement by the said switch ele-
ment to divect the latter into firm contact
with the said contact plates, a pin on the
said spindle, and a spring-pressed plunger
mounted to slide and having a cam provided
with a plurality of cam faces for engage-
ment with the said pin to intermittently ro-
tate the sald spindle on successively depress-
ing and releasing the said plunger.

An electrical switch, comprising a ro-
tatable spindle, a switch element mounted
on the sald spindle to turn with the same
and to yield in the direction of the length
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of the spindle, fixed contact plates having
cams for engagement by the said switch ele-
ment to divect the latter into fixm contact
with the said contact plates, a pin.on the
said spindle, a spring-pressed plunger
mounted to slide and having a cam pro-
vided with a plurality of cam faces for en-
gagement with the said pin to intermittently
rotate the said spindle on suceessively press-
ing and releasing the said plunger, and a
spring engaging the said spindle for turn-
ing the spindle to final position of rest on
releasing the plunger.

6. An electrical switch, comprising a
frame, a hollow plunger having cut out por-
tions through which extends a portion of
the frame to hold the plunger against turn-
ing and to guide the plunger in its axial
movement, a spring pressing the said plun-
ger to hold the latter in a normal or release
position, a cam secured on the said plunger
and provided with a plurality of cam faces,
a spindle mounted to turn in the said frame,
a pin on the said spindle and adapted to be
engaged and disengaged by the said cam
faces on alternately depressing and releas-
ing the plunger to intermittently rotate the
said spindle, a switch element on the said
spindle to turn with the latter, fixed contact
plates adapted to be alternately engaged
and disengaged by the said switch element,
and means for moving the said pin and cam
faces into operative position on disengaging

877,448

the cam from the said pin on the release of
the plunger.

7. An electrical switch, comprising a
frame, a hollow plunger having cut out por-
tions through which extends a portion of
the frame to hold the plunger against turn-
ing and to guide the plunger in its axial
alimement, a spring pressing the said plun-
ger to hold the latter in a normal or release
position, a cam secured on the said plunger
and provided with a plurality of cam faces,
a spindle mounted te turn in the said frame
and having a non-circular portion, a pin on
the said spindle and adapted to be engaged
and disengaged by the said cam faces on
alternately depressing and releasing the
plunger to intermittently rotate the said
spindle, a switch element on the said
spindle to turn with the latter, fixed contact
plates adapted to be alternately engaged
and disengaged by the sald switch element,
and a spring pressing the said non-circular
portion of the spindle for moving the said
spindle into final position of rest on disen-
gaging the cam from the said pin on the re-
lease of the plunger.

In witness whereof, I subseribe my signa-
ture, in the presence of two witnesses.

CHARLES D. GERVIN.

Witnesses:
Fravx S. Oprr,
Warpo M. Crarix,
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