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UNITED STATES

2,089,032

PATENT OFFICE

2,089,032
ELECTRIC SWITCH

George J. Meuer, Milwaukee, Wis., assignor to
Cutler-Hammer, Inc., Milwaukee, Wis., a cor-

poration of Delaware

Application April 6, 1936, Serial No. 72,881

20 Claims.

This invention relates to improvements in elec-~
tric switches, and more particularly to electric
- snap switches of the so-called teol-handle type.
A primary object of the invention is to provide
5 a novel form and arrangement of the wiring ter-
minal elements of switches of the aforementioned
character.
Another object is to provide an improved ar-
rangement affording better spacing between or
10 insulation of all parts of the contact and ter-
minal members of opposite polarity, to thereby
better insure against surface creepage incident to
the presence oi metal dust and .the like in the
atmosphere in which the switch may be employed.
15 A more specific object is to provide a snap
switch having a novel form of rear- or bottom-
wiring terminal elements.’
Another object is to provide a rear-wired snap
switch having novel means for attaching or sup-
9¢ porting the neutral wire of a three-wire source
of current supply.
Another object is to provide an arrangement
of wiring terminals to enable selective employ-

ment of a greater variety of switch supporting ,

95 and actuating elements.

Anocther object is to provide an insulating base
normally adapted to provide a switch for use
with & two-wire source of current supply, and
readily adaptable for attachment of the neutral

30 wire terminal member to provide a switch for
use with a three-wire source of current supply.

Another object is to provide a snap switch of
the aforementioned character affording more
complete closure of the switch chamber or recess

35 with respect to the surrounding atmosphere.

Another object is to provide alternative forms
of neutral wire terminal elements, which may be
selected for use on the switch according to the
wiring space afforded in the casing of the tool

40 with which the switch is to be employed.

Another object is -to generally improve the
details of construction of the switch parts where-
by the operating life of the switch is substantial-~
ly increased.

45  Another object is to provide novel forms of
switch supporting members and novel forms of
switch actuating elements to be associated there-
with.

Other cbjects and advantages of the invention

50 will hereinafter appesar.

The accompanying drawings lllustrate certain
embodiments of the invention which will now
be described, it being understood that the ilius-
trated embodiments are susceptible of medifica-

55 tion in respect of certain details of construction

(CL 200—67)

thereof without departing from the scope of the
appended claims.

In the drawings, Figure 1is a top plan view
of one form of electric snap switch constructed
in accordance with my invention.

Fig. 2 is a vertical sectional view, on the line
2—2 of Fig. 1.

Fig. 3 is a bottom plan view of the switch shown
in Figs. 1 and 2,—the supporting top plate and
the insulating cover plate being omitted.

Fig. 4 is a vertical sectional viéw, substantially
on the line 4—4 of Fig. 3, with the insulating cover
plate shown in position thereon.

Fig. 5 is a view similar to Fig. 3, but showing a
modified form of means for attachment and sup-
- port of the neutral wire of a three-wire source of
current supply.

Pig. 6 is a side elevational view, with parts in
vertical section, showing switch parts like those
illustrated in Fig. 5 employed in conjunction with
switch supporting and actuating elements of
modified form.

Fig. 7is a top plan view of the switch shown in.

Fig. 6.

"Fig. 8 is a fragmentary vertical sectional view,
on the line 8—8 of Fig. 5.

Fig. 9 is a bottom plan view (double size) of a
molded insulating base which may be utilized in
producing the switches shown in Figs. 1 to 8,—
the bottom wall of the switch chamber, however,
being shown closed to provide for omission of the
neutral wire terminal member.

Fig. 10 is a vertical sectional view, on the
broken line 10—I10 of Fig. 9.

- PFig. 11 is a plan view of the sheet metal blank
from which the switch supporting plate of Figs.
1 and 2 may be formed.

Fig. 12 is a fragmentary sectional view similar
to Fig. 8, —but showing means for insuring com-
plete closure of the bottom wall of the switch
chamber in the absence of the neutral wire ter-
minal screw,—and to further insure against use
of a terminal screw having a shank of excessive
length.

Fig. 13 is a fragmentary sectional view similar
to Fig. 12,—but showing z two-screw auxiliary
terminal plate of a length to lie within the width
of the switch base~as distinguished from that
shown in Figs. 1 to 4.

Fig. 14 is a top plan view of the switch base,
and

g, 15 is an enlarged perspective view of the
switch-actuating guide link shown in Figs. &
and 7. .

The switches herein disclosed embody certain
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features of the switches described and claimed in
my prior patents, No. 1,889,259, dated November
29, 1932, and No. 1,977,078, dated October 16,
1934.

.Referring first to the form of switch shown in
Figs.-1 to 4 and 11, the numeral 20 designates a
base molded from a suitable insulating material,
such as the phenol-formaldehyde condensation

.product sold commercially under the trade-name

of “bakelite.” The form of the insulating base is
shown in greater detail (double-size) in Figs. 9,
10 and 14.

Base 20 is provided with a substantially rec-
tangular switch chamber or recess 21 opening to
the upper surface thereof. . Recess 2l is prefer-
ably provided in its bottom and end walls with
alined ribs 22, 23 and 24 (Figs. 2, 10 and 14) the
rib 22 having a flat upper surface upon which the

‘flat punched plate 25 of fiber or other suitable

insulating material is adapted to slide. Plate 26
is of substantially rectangular form and of a

width to fit between and be guided by the side

walls of recess 21, 'The length of plate 25 is sub-

stantially less than the length of recess 21, and .

the end walls of the latter are adapted to limit
movements of the former to opposite extreme
positions,—said plate 25 being cut away at op-
posite ends thereof (Fig: 2) to accommodate the
respective end ribs 23 and 24 aforementioned.
Plate 25 is provided with a symmetrically ar-

- ranged longitudinally extending slot or opening

26 (Fig. 2) which is adapted to accommodate,
with a lost motion, the lower end of an oscillata-
ble member 271 which is preferably formed of in-
sulating material. Member 27 is pivotally sup-
ported by a U-shaped. wire yoke member 28,
which is in turn pivotally supported in a pair of
alined openings 29 and 30 formed in the up-
standing parallel arms 3f.and 32 of a supporting
top plate 33, the blank for which is shown in
Fig. 11, Plate 33 is bent along the four parallel
dotted lines shown in Fig. 11 to the form shown
in Figs. 1 and 2,—the base portion 34 of said
plate being provided with a pair of tapped open-
ings 35, 36 to accommodate the shanks of a pair
of securing screws 31 and 38. A second pair of

tapped openings 39 and 40 is preferably provid- .

ed to enable alternative use of a switch base
(not shown) of relatively smaller dimensions.
Plate 33 is provided with an opening 41 which

- preferably extends to a slight degree into the

60

“area of each of the arms 31, 32 (Fig. 11) to facili-
. tate upward bending of the latter,—said opening’

41 providing clearance for the upper end of a

coiled compression spring 42 (Fig. 2) and for the .

abutment end of a lever 43, which engages a metal
cup 42= positioned within said end of the spring.
The lower end of spring 42 is adapted to tele-
scope onto the upper end of member 271 (Fig. 2)
and fo abut a pair of shoulders formed on the lat-
ter. The oppositely extending horizontal arms
of top plate 33 are respectively provided with

_.openings 332, 33" through which suitable screws
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or bolts (not shown) may pass for clamping the
complete switch unit to a suitable support.

Lever 43 is preferably embedded or molded
) withm a die cast metal handle or lever of the

form shown at 44 in Figs. 1 and 2. Plate 33 is

" provided with lugs 45 and 46 which extend up-

wardly in the respective planes of the arms 31
and 32—said lugs being provided -with alined
openings to receive the headed pin 47, the shank
of ‘which penetrates handle 44 and lever 43 and is
spread or upset, as shown at 414, Fig. 1, to hold
the lever in assembled relation’ to the top plate.

-plates or washers 51 (preferably square).

2,089,032

Handle 44 is preferably provided with a recess
or cavity #44s, Fig. 2, to accommodate a coiled
compression spring 48. In practice the extrusion
surrounding the aforementioned tapped opening
39 is utilized as an abutment for the lower end of

'said spring. The arrangement is such that

handle 48 is normally biased in a counter-clock-
wise direction (Fig. 2) to effect (through spring
42, yoke 28 and member 21) snap movement of
plate 25 from its right-hand position to its left-
hand position,—manual operation of lever 44 in
a, clockwise direction obviously providing for snap
movement of plate 25 from left to right. .
The stationary and movable contact elements
of the switch are in general quite similar to those
illustrated in my Patents Nos. 1,889,259 and 1,-
977,078 aforementioned. . In Fig. 4 I have shown
one pair of lower and upper stationary contacts
49 and 50 between the resilient tips of which the

- plate 25 is interposed in all positions of the lat-

ter,—it being understood that in each of the

~ switches herein disclosed the use of two pairs of

upper: and lower stationary contacts is contem-
plated. The plate 25 .is notched at the mid-
point of each side edge thereof to receive the con-
necting portions of a pair-of similarly arranged
movable bridging contactors, one of which is
shown at 51 in Fig. 4.

The arms of said contactors preferably ex-
tend to a line substantially flush with one end
of plate 25, and said arms and the plate are pro-
vided with alined openings to receive the shanks
of headed rivets, one of which is shown at 518,
the shank ends of said rivets being upset as shown
to rigidly and permanently secure the contactors
to plate 25. A relatively thin plate 52 of fiber
or other insulating material is loosely positioned
above the tips of the aforementioned pairs of sta-
tionary contacts, but below the yoke member 28
and spring 42, to afford a substantially closed
and relatively restricted arcing chamber —said
plate 52 having a slot 52* (Fig. 2) formed therein
to provide clearance for member 21 during oscil-
lating and bodily movement of the latter.

As illustrated in Figs. 4, 10 and 14, base 20 is
provided at the four corners thereof with sub-
stantially rectangular recesses 53, 54, 55 and 56
which are respectively adapted to receive with a
fairly snuig fit the rectangular ends of the strip-
metal stationary contacts.
said ends of the contacts (see Fig. 4) are metal
Base
20 is provided with passages 532, 542, 55¢ and 56»
of circular cross section which extend from the
lower surface 20®* of sald base and open to the
respective recesses.

As best illustrated in Figs. 9 and 10 each of said
passages is provided at its lower end with an en-
largement or countersink 53>, 54b, 55b, 56® of
square or other polygonal contour, to accommo-
date the correspondingly shaped heads -of in-
ternally threaded hollow metal members or eye-
lets, two of which are shown at 58 and 59 in Fig.
4, another of which is shown in dotted lines at
60 in Fig. 3, and the other of which is shown at
61 in Fig. 5. ‘The shanks of said eyelets penetrate
openings in the aforementioned ends of the con-
tacts and the plates 57 and are upset over the
latter, as shown:at 58* and 59¢ in Fig. 4.  Al-
though I prefer to attach said eyelets to the base
in the manner illustrated and described, it is of
course to be understood that the same might be

arranged in the reverse manner, with the shank’

ends thereof upset over the lower surface of said

Superimposed upon
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In practice, after attachment of the two lower
contacts (such as 49) of the switch, the plate 2§
with the contaetors attached thereto is’inserted
in the relationship illustrated, and thereafter the
two upper contacts ¢(such as 50) are secured to
base 20 (see Fig. 4). The aferementioned eye-
lets are threaded internally throughout the ma-~

- jor portion of the length thereof, and I prefer to
“"employ binding screws 58°, 580, 60 and 6i® the
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-screws 6{b ond 68v.

shanks of which arerelatively long,—as shown in
Fig. 4. The circuit wires (not shown) may be
clamped directly against the eyelet heads (see 61
in Fig. 5) by the heads of the respective binding
SCrews.
of said binding screws a flat plate 62 of the form
best illustrated in Figs. 3 and 4,—the lower sur-
face 20 of base 20 having correspondingly shaped

.shallow recesses to accommedate said plates in a

substantially flush relationship to said surface.
Moreover, each plate 62 is preferably provided
at its outermost end with a lug or flange 622
which is angled away from the bottom surface 202

of the base to provide a guard for facilitating

and insuring proper attachment of a circuit wire.

As best illustrated in Fig. 2 I prefer to inter-
pose between the upper surface of base 20 and
the supporting top plate 33 a flat punched plate
63 of laminated fiber or similar insulating ma-
terial,—said plate having a substantially circu-
lar opening 632 formed therein to provide clear-
ance for the yoke 28 and spring 42. Plate 63 is
also provided with openings to afford clearance
for the shanks of screws 317, 38 which engage with

the aforementioned tapped openings 35 and 36.

in top plate 33. The spring 48 is preferably as-
sembled with respect to handle 44 and top plate
33 prior to insertion of the aforementioned pivot
pin 41. It is to be understood, however, that
spring 48 may be inserted or removed after said
handle is pivotally attached to the top plate.
Handle 44 is preferably formed as indicated at
44b and 44¢ to provide ample clearance between
the same and the securing screws 37 and 38.

As shown in the several figures of the drawings
(particularly Figs. 2, 4, 6, 10 and 14) the upper
surface of base 20 is unbroken throughout the
periphery thereof wherefore the insulating plate
63 which overlies the same (¥ig. 7) provides an
effectual seal to prevent ingress of dust particles
into the switch chamber,—the aforementioned
opening 632 in said plate being substantially cov-
ered or protected by the cover plate 33 and the
switch operating elements carried thereby.

" The bottom surface 28 of base 20 has formed

integrally therewith a pair of longitudinally ex- -

tending barriers 64 and 85, and a pair of spaced
transversely extending barriers 66 and 67,—the
barriers 64 and 66 being merged and the barriers
65 and 67 being merged,—thus providing flve
areas upon said bottom surface which are insu-
lated from each other. When the motor to be
controlled by the switch is fed from an ordinary
two-wire source of supply, the severed ends of
one of the supply wires are respectively attached
to the switch by means of screws 58P and 59°, and
the severed ends of the other supply wire are re-
spectively attached to the switch by means of
When the switch is to be
used for control of a two-wire source of supply,
the bottom wall of recess 21 in base 20, which is
preferably initially molded in the manner best
illustrated in Figs. 9, 10 and 14, is left imper-
forate to insure against entrance of dust or other
foreign matter into the switch chamber.

When the switch is to be used for control of

I prefer, however, to associate with each

3

current from a three-wire source of supply it is
necessary or desirable to bring the three wires
(including the neutral wire) to the switech base.
I therefore provide neutral wire terminal means
upon the switch base. For this purpose the
relatively thin circular area T0% (Figs. 10 and 14,
and shown in dotted lines in Fig. 9) is broached
out to accommodate the hollow eylindrieal shank
of a rivet 65% (Fig. 2}, the square closed head 68"
of which is accommeodated within a correspond-
ingly shaped recess 68* in the bottom wall of
recess 2t. 'The depth of the head 65" of said
rivet (Fig. 2) is preferably such that the upper
surface thereof is substantially flush with or be-
low the bottom wall of the auxiliary recess 68
which provides clearance for the aforementioned
member 21.

In Pigs. 1 to 4 I have shown a terminal plate
69 which is adapted to seat against the flat
surface 18 (Fig. 9) offset downwardly from the
aforementioned bottom surface 20 of the base,—
said plate being located between the aforemen-
tioned transverse barriers 66 and 67, and the
same” having upwardly offset end portions 692
and 09* which project beyond opposite sides of
base 20. Said end portions 69% and 69> are pro-
vided with tapped openings to receive the shanks
of binding screws 69¢ and 699 in a relation to
clear the opposite sides of base 20 (see Fig. 1).
Plate 69 is provided with an intermediate open-
ing to receive the shank of rivet 65*,—which
is upset as shown in Figs. 2 and 3 to secure the
plate to base 20. The shoulders formed by off-
setting portions 692 and 69 of plate 69 and the
adjacent ends of the barriers 66 and 6T act as
wire-beard guards to facilitate attachment of the
circuit wires to said plate.

In Figs. 5 and 8 I have shown a modified form
of switch adapted to provide for attachment
of .the neutral wire of a three-wire source of cur-
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rent supply, as by means of a single binding

screw Ti. For this purpose I may employ an
internally threaded hollow member or eyelet 12
(Fig.-8) over the projecting end of which a washer
13 (preferably circular) is adapted to fit,—said
projecting end being then upset as-shown at T2a

- to retain the eyelet in position. A portion of the

neutral wire (not shown) may be bared and
formed into a loop of suitable size to be clamped
against the upset end 122 of the eyelet by the
head of screw Tl. As an alternative, the neutral
wire may be cut and the respective cut ends
thereof bared for clamping by the head of screw
T1. As will be noted the shank of screw 11 is
made sufficiently short to avoid any possible in-
terference between the same and the member
27 which moves within the auxiliary recess 68.
In PFig. 12 I have shown an arrangement quite
similar to that of Fig. 8. In this instance, how-
ever, . I employ an internally threaded hollow
member or rivet 14 having a closed upper end,—
the shank 74= of which is upset over washer 73.

45

50

55

60

By employing a closed-end member I positively

insure that a binding screw, such as 15, having
a sufficiently short shank will be employed. . By
the arrangement shown in Fig. 12 the screw 15

may be entirely cmitted (in the event that the \

switch is employed for control of a two-wire
source of current supply) while at the same time
insuring complete closure of the bottom wall of
the switch chamber . ]

While in some cases it is preferred to employ
a pair of binding screws such as shown in Figs.
1 to 4 for attachment of the neutral wire, the
available space in a particular installation may

65
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ing screws within the width of base 20. Accord-
ingly in Fig. 13 I have provided for use of a flat
plate or bus member 16, the length of which is
less than (or at least not greater than) the
width of base 26. Plate 16 is provided adjacent

-to opposite ends thereof with tapped openings

to receive the shanks of binding screws 17 and
18 of suitable length. Plate 76 is provided with
-an intermediate opening through which the hol-
low end of a solid-headed rivet 19 is adapted to
pass,—said hollow end being upset as shown at
7192 to rigidly secure.plate 76 to base 20. In
practice the plate 16 is of a width substantially
equal to the width.of plate 69 (Fig. 3) whereby
the same fits rather snugly ‘between the afore-
mentioned barriers 66 and 61 on the- bot;tom sur-
face 202 of the bhase.

In Figs. 6,7Tand 15 I have illustrated a sw1tch
having supporting and actuating means of modi-

fied form. The insulating base 28 is like that

aforedescribed, and it is to be understood that

* the stationary and movable switch contacts and

25

- switch contacts is reversed in position, with re-
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the terminal members may be identical with the
parts aforedescribed. It is to be noted, however,
that base 20 with its stationary and movable

spect to the arrangement of Figs. 1 to 5. In Fig.
6 I have shown neutral wire terminal connecting
means of the character illustrated in Figs. 5 and
8, but it is obvious that any of the other neutral
wire terminal means may be employed alterna-
tively, or the same may be omitted entirely (see

Fig. 9) where the switch is to be used for control .

of a two-wire source of current supply.
The switch supporting means comprises es-
sentially a metal top plate or member 80 having

‘a portion 8! of inverted channel shape in cross

section~—said portion having an intermediate
relatively wide or laterally bulged part 812 the
opposite vertical walls of which are provided

-with openings to pivotally support the opposite

ends of yoke member 28. Portion 8! is provided
with a pair of tapped openings 82 and 83 to re-
ceive the shanks of screws 84 and 85, which
secure said top plate to base 28. Portions 81 is
likewise provided with a pair of less widely
spaced tapped openings 86 and 817, to provide for
use of the top plate 88 with a relatively smaller
insulating ‘base (not shown), or alternatively, to
accommodate securing screws for attaching the
switch unit to a suitable support.

Top plate 88 is provided at the forward end
thereof with integral extensions 88 and 89 located
in parallel vertical planes, the upper edges of
said extensions being inclined upwardly, and said
edges being connected by the portions 98 and 94
to form a substantially rigid frame. A manually
operable lever 92 of substantially saddle form is
adapted to straddle extensions 88 and 89 and is
permanently pivotally secured. thereto as by
means of & headed pin 93, the shank end of which
is upset over the side 822 of lever 92 to retain said
pin in position. The parallel side portions 822
and 92b of lever 92 are provided with alinec open-
ings to receive the headed pin or rivet 94, the
shank end of which is upset as shown at 942
(Fig. 7). Pin 94 likewise penetrates alined open-
ings in the forward ends of the parallel arms 952,
95b (Figs. 6 and 15) of a switch-actuating guide
link 95. ‘The top edges of said arms 952, 95>
are connected by integral flat portions 98¢, 959, —
said link having a cut-away portion or opening
85¢ to provide clearance between the same and
the shank of screw 84 (¥Fig. 6).

9,089,032

‘necessitate positioning of the neutral vﬁre bind-

Upon counter-clockwise movement of lever

92 (Fig. 6) the pivot pin 94 moves toward the

right, carrying with it the aforementioned link
95. The rear end of link 85 is provided with a

“downwardly projecting abutment 95! which fits

within the cup 422 in the upper end of spring 4¢,
whereby upon such movement of link 95 the
spring 42 is compressed to effect storage of suffi-
cient energy to effect snap movement of the mov-
able contactors to circuit completing position, as
an incident to movement of the upper end of

support of yoke 28. The switch mechanism is
biased to circuit breaking position -as by means
of a coiled tension spring 96, one looped end of
which is hooked onto the upstanding lug 87
formed integrally with portion 90 of the top
plate, and the other looped end of which is hooked
onto the upstanding lug 98 formed integrally
with link 95. ~Thus upon manual release of lever

10

- spring 42 to the right beyond the point of pivotal

15

92 spring 96 will act in an obvious manner to

effect return of the switch parts to the respective
positions thercof shown in Figs. 6 and 7.
I have shown means for latching the switch

.mechanism incircuit completing condition. Said

means comprises a pin 99 having a shank 992
which is. slidable within openings formed in the
parallel arms 88 and 89 of the top plate exten-
sion. - The outer surface of arm 89 (Fig. 6) is

provided with an inward depression 892 surround- 3

ing the cpening therein,—said depression being
adapted to accommodate a relatively thin washer
890, over which the end of shank 994 is upset, to
normally avoid interference between the shank
992 of said pin, with its attached washer, and the
arm 922 of lever 92. The other arm 92b of lever
92 is provided with a relatively large opening
92c to provide clearance between the same and
shank 992 in all positions of said lever. However,
the arm 922 of lever 92 is provided with an open-
ing 924, Figs. 6 and 7, which is adapted to register

with shank 99* of the pin in the closed position

of the switch. Under such conditions if pin 89

_is pressed inwardly the aforementioned shank -

99= gnd its associated washer will penetrate said
opening 929, and thus restrain lever 82 from
clockwise movement under the bias of spring 36.

A coiled compression spring {08 surrounds the
shank 998 of said pin and is interposed under &
predetermined degree of compression between
the cylindrical head of pin 8% and the outer sur-
face of arm 88 (Fig..7). When the switch is
thus latched in closed position, the same may
be released by simply moving the lever 92 manu-
ally to its extreme counter-clockwise position,
with reference to Fig. 6, so that the aforemen-
tioned washer may be withdrawn through the
opening 924 by the action of the retracting spring
100. Thereafter, upon manual release of lever
92 the spring 96 will be free to act in the afore-
described manner to return the switch parts to
circuit interrupting position.

Outward. movement of the guide link 9% is
preferably limited by engagement of the end wall
95¢ of the opening 95¢ therein with the annular
flange 862 (Fig. 6) surrounding the opening 86.
Movement of link 83 in the reverse direction un-
der the action of spring 98 is preferably Hmited
by engagement of the lower portion of lug 98 of
said link with the aforementioned shank 98= of

pin 99,

As shown in Fig. 6, the arm 89 is provided with
an integral portion projecting downwardly below

the top surface of insulating base 20 at one end -

of the latter,—said portion 89* havihg openings
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89¢- and- 89¢-to accommodate ‘suitable bolts: or
other securing means whereby the unit as a whole
may be attached to the casing of a power-oper-
ated tool, or to any other suitable support.
~What I claim as new and desire to secure by
Letters Patent is:
1. In an electric snap switch, in combination,
a molded insulating base having a recess opening
to the upper surface thereof, a plurality of pairs
of resilient stationary contacts, the tips of each
pair of stationary contacts being biased toward
each other in spaced relationship to the bottom
wall of said recess, a flat plate of insulating ma-
terial interposed between and adapted to slidably
engage the tips of the respective pairs of contacts
in all positions of said plate, contactors carried by
said plate and movable thereby into and out of
bridging relation to said pairs of contacts, a yoke
member pivotally supported for oscillatory move-
ment of the lower end thereof within said recess,
manually operable means including a coiled com-~
pression spring for effecting snap movement of
said yoke member from each extreme position
thereof to the other, means providing a lost
motion driving connection hetween said yoke
member and said insulating plate, a flat punched
plate of insulating material superimposed upoh
the upper surface of said base and adapted to
seal the peripheral upper edge of said recess, a
plurality of wiring terminal elements comprising

‘internally threaded hollow metal members having

shoulders engaging the bottom surface of: said
base and having shoulders engaging the respec-
tive contacts to secure the latter in position, and
a corresponding number of binding screws having
threaded engagement with said terminal ele-
ments, said screws having the heads thereof ex-
posed upon said pottom surface of the base.

2. In an electric snap switch, in combination,
a molded insulating base having a recess opening
to the upper surface thereof, a plurality of pairs
of resilient stationary contacts, the tips of each
pair of stationary contacts being biased toward
each other in spaced relationship to the bottom
wall of said recess, a flat plate of insulating ma-
terial interposed between and adapted to slidably
engage the tips of the respective pairs of contacts
in gll positions of said plate, contactors carried
by said plate and movable thereby into and out
of bridging relation to said pairs of contacts, a
yoke member pivotally supported for oscillatory
movement of the lower end thereof within said
recess, manually operable .means including a
coiled compression spring for effecting snap
movement of said yoke member from each ex-
treme position thereof to the other, means pro-

viding a lost motion driving connection between

said yoke member and said insulating plate, a
fiat punched plate of insulating material super-
imposed upon the upper surface of said base and
adapted to seal the peripheral upper edge of said
recess, a plurality of wiring terminal elements
comprising internally threaded hollow metal
members extending upwardly from the bottom
surface of said base and having the upper ends
thereof upset over the respective contacts to
secure the latter in position, a corresponding
number of binding screws having threaded en-
gagement with said terminal elements, said
screws having the heads thereof exposed upon
said bottom surface of the base, and said bottom
wall of said base having a plurality of barriers
formed integrally therewith and interposed be-
tween said binding screws to insulate the latter
from each other,

— —y

3. In an electric -switch, in- combination; a
molded insulating base having a recess: formed
therein and opening to the upper surface thereof,
stationary and movable contact elements located
within said recess, said base having a plurality
of ledges offset downwardly from the upper sur-
face thereof, said stationary contacts having flat
portions adapted to seat upon said ledges respec-
tively, a flat punched insulating plate seated
upon the upper surface of said base and adapted
to overlie said stationary and movable contact
clements, a stamped sheet metal supporting
member positioned above said plate and rigidly
attached to said base, the outer surfaces of the
side and end walls of said base being uninter-
rupted and the same being free from conducting
elements, a plurality of internally threaded hol-
low metal members penetrating said base and
positively restrained against rotation with respect
thereto, said members having heads formed at
each end thereof to respectively engage the bot-
tom surface of said base and the flat portions of
the contactors to secure the latter in position,
and a corresponding number of binding screws
having threaded engagement with said hollow

metal members and being accessible from said-

bottom surface.

4. In an electric switch, in combination, a
molded insulating base having a recess formed
therein and opening to the upper surface thereof,
stationary and movable contact elements located
within said recess, said base having a plurality
of ledges offset downwardly from the upper sur-
face thereof and inwardly with respect to the pe-
ripheral side and end walls thereof, said sta-
tionary contacts having flat portions adapted to
seat upon said ledges respectively, a flat punched
insulating plate seated against the peripheral
upper edge of said base and adapted to overlie
said stationary and movable contact elements, a
stamped sheet metal supporting member posi-
tioned above said plate and rigidly attached to
said base, the outer surfaces of the side and end
walls of said base being free from conducting ele-
ments, a plurality of internally threaded hollow
metal members penetrating said base and posi-
tively restrained against rotation with respect
thereto, said members having shoulders formed
at each end thereof to respectively engage the
bottom surface of said base and the flat por-
tions of the contacts to secure the latter in posi-
tion, a corresponding number of binding screws
having threaded engagement with said hollow
metal members and being accessible from said
bottom surface, and said bottom surface having a
plurality of relatively high longitudinally extend-
ing and transversely extending ribs formed In-
tegrally therewith and adapted to properly insu-
late said binding screws from each other.

5. In an electric snap switch, in combination,
a molded insulating base having a substantially
rectangular recess formed therein and opening to
the upper surface thereof, said base having ledges
offset downwardly from the upper surface thereof
and positioned within the continuous peripheral
edge of the latter, said ledges communicating with
said recess at the four corners respectively of the
latter, two pairs of upper and lower resilient
stationary contacts having flat portions therecf
respectively positioned upon said ledges, the tips
of said pairs of contacts being located withinm
said recess and biased toward each other, a mov-

able insulating plate continuously interposed be- .

tween the respective pairs of contact tips, a pair
of contactors carried by said plate and movable
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thereby into and out of bridging engagement with
said pairs of contact tips, flat metal members
superimposed upon the flat portions of said sta-
tionary contacts respectively, said flat metal
members, said flat- portions of said contacts and
said base having alined openings formed therein,
wiring terminal members comprising a plurality
of metal eyelets having head portions of angular
contour adapted to seat within correspondingly
shaped recesses in the lower surface of said base
and shank portions adapted to penetrate each
of said groups of alined openings, said shank por-
tions having their ends upset over the respective
flat members to rigidly secure said contact and
terminal members to said base and to each other,
said eyelets having internal threads formed there-
in, and a corresponding number of binding
screws adapted to thread into said eyelets from
the lower surface of said base.

6. In an electric snap switch, in- combination, a
molded insulating base having a substantially
rectangular recess formed therein and opening
to the upper surface thereof, said base having
ledges offset downwardly from the upper surface
thereof and positioned within the continuous pe-
ripheral edge of the latter, said ledges communi-
cating with said recess at the four corners respec-
tively of the latter, two pairs of upper and lower
resilient stationary contacts having flat portions
thereof respectively positioned upon said ledges,
the tips of said pairs of contacts being located
within said recess and biased toward each other,
2 movable insulating plate continuously inter-
posed between the respective pairs of contact tips,
a pair of contactors carried by said plate and mov-
able thereby into and out of bridging engagement
with said pairs of contact tips, flat metal mem-
bers superimposed upon the flat portions of said
stationary contacts respectively, said flat metal
members, said flat portions of said contacts and
said base having alined openings formed therein,
wiring terminal members comprising a plurality
of metal eyelets having head portions of polyg-
onal contour adapted to seat within correspond-
ingly shaped recesses in the lower surface of said
pbase and shank portions adapted to penetrate
each of said groups of alined openings, said shank
portions having their ends upset over the respec-
tive flat metal members to rigidly secure said
contact and terminal members to said base and
to each other, said eyelets having internal threads
formed therein, a corresponding number of bind-
ing screws adapted to thread into said eyelets
from the lower surface of said base, and said
insulating base having a plurality of relatively
high longitudinally extending and transversely
extending barriers formed integrally with the
bottom surface thereof, to thereby minimize sur-
face creepage of electric current from each of said
wiring terminal members to other of the same.

7. In an electric snap switch, in combination,
a molded insulating base having a recess formed
therein and opening to the upper surface thereof,
two pairs of upper and lower resilient stationary
contacts, the tips of each pair of stationary con-
tacts being biased toward each other in spaced
relationship to the bottom wall of said recess, a
flat plate of insulating material interposed be-
tween and adapted to slidably engage the tips of
the respective pairs of contacts in all positions of
said plate, contactors carried by said plate and
movable thereby into and out of bridging rela-

tion to said pairs of contacts, manually operable -

means including a coiled compression spring for
effecting snap movement of said contactors from

v
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eachi extreme position thereof to the other, a plu-
rality of wiring terminal elements comprising in-
ternally threaded hollow metal members the
shanks of which extend upwardly from the bot-
tom surface of said base and are upset over the
respective contacts to secure the latter in posi-
tion, a corresponding number of binding screws
having threaded engagement with said members
and being accessible from said bottom surface of
the base, and an auxiliary wiring terminal ele-
ment, secured to the bottom surface of said base,
said last mentioned element having at least one
binding screw associated therewith to provide for
attachment of the neutral wire of a three-wire
source of current supply.

8. In an electric snap switch, in combination,
a molded insulating base having a recess formed
therein and opening to the upper surface there-
of, two pairs of upper and lower resilient sta-
tionary contacts, the tips of each pair of sta-
tionary contacts being biased toward each cther
in spaced relationship to the bottom wall of said
recess, a flat plate of insulating material inter-
posed between and adapted to slidably engage
the tips of the respective pairs of contacts in all
positions of said plate, contactors carried by said
plate and movable thereby into and out of bridg-
ing relation to said pairs of contacts, manually
operable means including a coiled compression

spring for effecting snap movement of said con-

tactors from each extreme position thereof to
the other, a plurality of wiring terminal elements
comprising internally threaded hollow metal
members the shanks of which extend upwardly
from the bottom surface of said base and are
upset over the respective contacts to secure the
latter in position, a corresponding number of
binding screws having threaded engagement with
said members and being accessible from said bot-
tom surface of the base, an auxiliary wiring ter-
minal element secured to the bottom surface of
said base, said last mentioned element having at
least one binding screw associated therewith to
provide for attachment of the neutral wire of a
three-wire source of current supply, and said
bottom surface of the base having a plurality of
longitudinally extending and transversely ex-
tending barriers formed integrally therewith, said
barriers being adapted to insulate said first men-

tioned terminal elements from each other and :

from said auxiliary terminal element.

9. In an electric snap switch, in combination, a
molded insulating base having a recess formed
therein and opening to the upper surface thereof,

a one-piece metal cover member of inverted ;

channel-shape secured to the upper surface of
said base, a flat plate of insulating material in-
terposed between said cover member and said
base, said cover member having integral parallel
portions thereof extending beyond one end of
said base and respectively located above the plane
of the upper surface of said base, a manually
operable lever pivotally supported by said par-
alle] extending portions of the cover member, a
guide link of inverted channel-shape slidable be-
tween said cover member and said insulating
plate and having an operative connection with
said lever, said link having an abutment formed
at one end thereof, a coiled compression spring
having an operative connection with said abut-
ment to provide for snap movement of the switch
contacts relatively to each other, a single coiled
tension spring attached at one end to said cover
member and at the other end to said guide link
to bias the latter and said lever to given extreme

- . .
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positions, one of said parallel portions having an
integral downward extension and said downward

extension having a plurality of openings formed .

therein to provide for attachment of the switch
as a unit to a suitable support.

10. In an electric snap switch of the character
described, in combination, a molded insulating
base having a recess formed therein and opening
to the upper . surface thereof, two pairs of upper
and lower resilient stationary contacts, the tips
of each pair of contacts being biased toward each
other in spaced relationship to the bottom wall
of said recess, a flat plate of insulating material
continuously interposed between the tips of the
respective pairs of contacts, contactors carried
by said plate and movable thereby into and out
of bridging engagement with sa‘d pairs of contact
tips, means for securing said contacts to said base,
said means comprising a corresponding number
of internally threaded tubular metal members
having heads of polygonal contour adapted to
seat within correspondingly shaped recesses in
the bottom surface of said base, the shanks of
said members being upset over the respective con-
tacts to secure the latter to said base, & corre-
sponding number of binding screws having
threaded engagement with said members and be-

ing accessible from said bottom surface of said .

base, a one-piece metal top plate superimposed
upon the upper surface of said base and secured
thereto, a flat plate of insulating material inter-
posed between said top plate and said base, and
said top plate having in integral portion thereof
extending forwardly and downwardly in a verti-
cal plane at right angles to one end of said base,
sald portion having openings formed thercin to
provide for attachment of the switch as a unit to
a suitable support. - :

" 11, In an electric snap switch of the character
described, in combination, a molded insulating
base having a recess formed therein and open-
ing to the upper surface thereof, two pairs of

upper and lower resilient stationary contacts,’

the tips of each pair of contacts being biased
toward each other in spaced relationship to the
bottom wall of said recess, a flat plate of insulat-
ing material continuously interposed between the
tips of the respective pairs of contacts, contactors
carried by said plate and movable thereby into
and out of bridging engagement with said pairs
of contact tips, means for securing said con-
tacts to said base, said means comprising a cor-
responding number of internally threaded tu-
bular metal members having shouldered portions
of polygonal contour adapted to seat within cor-
respondingly shaped recesses in the bottom sur-
face of said base, the shanks of said members
having shoulders engaging the respective con-
tacts to secure the latter to said base, a corre-
sponding number of binding screws: having
threaded engagement with said members and be-
ing accessible from said bottom surface of said
base, a one-piece metal top plate superimposed
upon the upper surface of said base and secured
thereto, said top plate having a portion of in-
verted channel-shape, a flat plate of insulat-
ing material interposed between said top plate
and said base, a guide link of inverted channel-
shape slidable between said insulating plate and
said top plate and projecting beyond one end of
said base above the upper surface of the latter,
said guide link having a spring abutment at the
inner end thereof, a coiled compression spring
interposed between said abutment and a part as-
sociated with said first mentioned insulating plate

7

whereby snap movement of the latter is effected,
said top plate having an integral vertical portion
thereof extending beyond the aforementioned end
of said base, a lever pivotally supported by said
extension, said lever having a pivotal connection
with said guide link, and means comprising a
single coiled tension spring associated with said
top plate and said guide link to bias each of the
movable parts of ‘the switch to a given extreme
position, - ‘

12, In an electric snap switch of the character
describéd, in combination, a molded insulating

10

base having a recess formed therein and open-

ing to the upper surface thereof, two pairs cf
upper and loweér resilient stationary contacis,
the tips of each pair of contacts being biased
toward each other in spaced relationship to the
bottom wall of said recess, a flat plate of insulat-

‘ing material continuously interposed between tl:c

tips of the respective pairs of contacts, contactors
carried by said plate and movable thereby into
and out of bridging engagement with said pairs of
contact tips, means for securing said contacts to
said base, said means comprising a corresponding
number of internally threaded tubular metal
members having shouldered portions adapted
to seat against the bottom surface of said base,
the shanks of said members having shoulders en-
gaging the respective contacts to secure the latter
to said base, a corresponding numbker of binding
screws having threaded engagement with said
members and being accessible from said bottom
surface of said base, a one-piece metal top plate
superimposed upon the upper surface of said base
and secured thereto, said top plate having a
portion. of inverted channel-shape, a flat plate
of insulating material interposed between said
top plate and said base, a guide link of inverted
channel-shape slidable between said insulating
plate and said top plate and projecting beyond
one end of said base above the upper surface of
the latter, said guide link having & spring abut-
ment formed at the inner end thereof, a coiled

compression spring interposed between said abut-

ment and a part associated with said first men-
tioned insulating plate whereby snap movement
of the latter is effected, said top plate having
integral parallel vertical portions thereof ex-
tending beyond the aforementioned end of said
base, a lever pivotally supported by said extend-
ing portions, said lever having a pivotal con-
nection with said guide link, means comprising
a single coiled tension spring associated with said
top plate and said gaide link to bias each of
the movable parts of the switch to a given ex-
treme position, and means comprising a pin car-
ried by said parallel vertical portions of said
top plate extension, said pin being manually op-
erable to engage said lever in 4 given position
thereof to restrain the same and said link against
movement under the bias of said tension spring.

13. In an electric snap switch of the character
described, in combination, a molded insulating
base having a recess formed therein and open-
ing to the upper surface thereof, two pairs of
upper and lower resilient stationary contacts,
the tips of each pair of contacts. being biased
toward each other in spaced relationship to the
bottom wall of said recess, a flat plate of in-
sulating material continuously interposed be-
tween the tips of the respective pairs of contacts,
contactors carried by said plate and movable
thereby into and out of bridging.engagement with
said pairs of contact tips, means for securing said
contacts to said base, sald means comprising a
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correspondmg number of internally threaded tu-
bular metal members having shoulders adapted
to seat against the bottom surface of said base,

the shanks of said members having shoulders:

engaging the respective contacts to secure the
latter to said base, a corrésponding number of
binding screws having threaded engagement with
said members and being accessible from said

bottom surface of said base, a one-piece metal

top plate superimposed upon the upper surface
of said base and secured thereto, said top plate
having a portion of inverted channel-shape, a
flat plate of insulating material interposed be-
tween said top plate and said base, a guide link
of inverted channel-shape slidable between said

. insulating plate and said top plate and project-

.20

30

ing beyond one end of said base above the upper
surface of the latter, said guide link having a
spring abutment forined at the inner end there-
of, a coiled compression spring interposed be-
‘tween said abutment and a part associated with
said first mentioned insulating plate whereby
snap movement of the latter is effected, said top
plate having integral parallel vertical portions
thereof extending beyond the aforementioned
end of said base, a lever pivotally supported by
said extending portions, said lever-having a piv-
otal connection with said guide link, means com-
prising a single coiled tension spring associated

with said top plate and said guide link to bias’

" each of the movable parts of.the switch to a
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given extreme position, means comprisirig a pin

carried by said parallel vertical portions of said
“top plate extension, said pin being manually

operable to engage said lever in, a given posi-
tion thereof ‘to restrain the same and said link
against movement under the bias of said tension
spring, and .a coiled compression spring asso-
ciated with sald pin to provide for movement
thereof out of latching position upon a prede-
termined degree of manual opera.tion of said
lever.

14. In an electric switch, in combinaticn, a
molded insulating base of substantially rectangu-
lar contour having a recess opening to the upper
surface thereof, the side and end walls of said
base being uninterrupted, a plurality of pairs of
resilient stationary contacts, . the tips- of each
pair of stationary contacts being blased toward
each other in spaced relationship to the bottom
wall of said recess, a flat punched plate of in-
sulating material interposed between and adapted
to slidably engage the tips of the respective pairs
of contacts in all positions of said plate, con-
tactors carried by said plate and movable there-

by into- and out of bridging relation to said -
‘pairs of contacts, a flat punched plate of in-
sulating material secured to the upper surface’

of said base and seated against the peripheral

upper edge of the recess walls, actuating means

exteriding above and below said last mentioned
plate for effecting movement of said first men-

-tioned plate in opposite directions respectively,:

and a plurality of wiring terminal members elec-
trically .connected with the respective contacts
and exposed upon the lower surface of said base
in positively interlocked'relationship to the lat-
ter, said wiring terminal members having thread-
ed passages to accommodate the shanks of a
corresponding number of binding screws.

- 15. In an electric switch, in combination, a
molded insulating base of substantially rectangu-
lar contour having a recess opening to the upber
surface thereof, the side and end walls of said
*hase being uninterrupted, a plurality of pairs of

2,089 032

resilient stationary contacts the tips of each
pair of staticnary confacts being biased toward
each other in spaced relationship to the bottom
wall of said recess, a flat punched plate of insulat-
ing material interposed between and adapted to
slidably engage the tips of the respective pairs
of contacts in all positions of said plate, con-
tactors carried by said plate and movable there-

by into and out of bridging relation to said pairs.

of .contacts, a flat punched plate of insulating
material secured to the upper surface of said
base and seated against the peripheral upper edge

of the recess walls, actuating means extending

above and below said last mentioned plate for
effecting movement of said-first mentioned plate
in opposite directions respectively, a plurality of

‘wiring terminal members electrically connected

with the respective contacts and exposed upon
the lower surface of said base in positively inter-
locked relationship to the latter, said wiring ter-

commodate the shanks of a corresponding num-

ber of binding screws, and said lower surface

of said base having a plurality of barriers formed
integrally therewith and interposed between the
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- minal members having threaded passages to ac-

25

exposed portions of said wiring terminal mem- -

bers to insulate the latter from each other.

16. In an electric switch, in combination, a. A

molded insulating base having -a recess formed
therein and opening to the upper surface thereof,
relatively movable switch contacts located within

sald recess, a stamped sheet metal cover member

secured to said base at the upper surface there-
of, a flat punched plate of insulating material
interposed between said cover-member and said
base, said cover member having integral parallel
vertical portions thereof extending. beyond one
end of said base and respectively located above

.the plane of the upper surface of said base, one

of said parallel vertical portions having a per-

- forated downward extension to provide for at-

tachment of the switch to a suitable support, a
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manually operable lever pivotally supported by °

said parallel vertical portions of said extension,
& guide link of inverted channel-shape slidable
between said cover member and said insulating
plate and having an operative connhection with
said lever, a coiled compression spring having an

-operative connection with said guide link to

provide for snap movement of the switch con-
tacts relatively to each other, and a single coiled
tension spring attached at one end to said cover
member and at the other end to sald guide link
to bias the latter and said lever to given ex-

- treme positions respectively.

17. In- combination, a stamped sheet metal

cover member for electric snap switches of the.

tool-handle type, said cover member having par-
allel vertical portions extending from one end
thereof, one of said parallel vertical . portions
having a perforated downward extension to pro-
vide for attachment thereof to a suitable sup-
port, a manually operable lever pivotally support-

‘ed by said parallel vertical portions of said ex-

tension, a sheet metal link slidably engageable
with said cover member and with said parallel
vertical portions to be guided thereby, said link

“having an operative connection with said lever,
Jugs carried respectively by said cover member

and said lnk, a coiled tension spring positioned
between sald parallel vertical portions and hav-
ing its ends attached to said lugs respectively,

and a .cross connecting portion rigidly attached -

to sald parallel vertical portions to assist in spac-
ing and strengthening the latter, said.cross con-
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necting portion being so arranged as to insure
clearance for said spring under all conditions.
18. In combination, a one-piece sheet metal top
plate for electric snap switches of the tool-handle
type, said top plate having a portion of inverted
channel-shape, a sheet metal link of inverted
channel-shape slidable within the channel por-
tion of said top plate and projecting beyond one
end of the latter, said top plate having parallel
vertical portions extending from the aforemen-
tioned end thereof to assist in gulding said link,
a manually operable lever pivotally supported by
said parallel vertical portions, said lever having
a pivotal connection with said projecting portion
of the link, means comprising a single coiled ten-
slon spring respectively attached to said top plate
and to said link to bias the latter and said lever
for movement thereof in a given direction, said
link having an abutment formed at the inner end
thereof for cooperation with a switch actuating
spring, means comprising a bolt carried by said
parallel vertical portions, said bolt being manually
operable to engage said lever in & glven position
thereof to latch the same and said lnk against

movement under the bias of said tension spring,

and 2 coiled spring associated under compression
with said bolt to provide for movement of the
latter out of latching position upon a predeter-
mined degree of manual operation of said lever.
19. In a switch actuating device, in combina-
tion, a metal top plate of substantially channel-
shape, said plate having a pair of spaced parallel
arms projecting from one end thereof, a trigger
lever of approximately saddle-shape adapted to
straddle said arms and pivoted to the latter, a
pivot pin carried by said trigger lever at the
lower end of the latter and bodily movable there-
by, said pivot pin being engageable with said
arms to limit movement of said trigger lever in
one direction, a punched and stamped sheet metal
guide link positioned within the channel of said
top plate and between the arms of the latter for
movement with respect thereto, one end of said
guide Iink being attached to said pivot pin and the
other end thereof having an sbutment for co-
operation with a switch actuating spring, a coiled
spring interposed between said top plate and said
guide link to bias the latter and said trigger lever
for movement thereof in said one direction, and

9

one of said arms being formed to facilitate at-
tachment of the device te a suitable support.

20. In a switch actuating device, in combina-
tion, a stamped sheet metal top plate of sub-
stantially channel-shape, said plate having & pair
of arms of approximately triangular contour
formed integrally therewith and projecting later-
ally and upwardly in parallel planes from one
end thereof, a stamped sheet metal trigger lever
of approximately saddle-shape adapted to strad-
dle said arms and pivotally supported by the
latter adjacent to the upper ends thereof, 8 mov-
able sheet metal link positioned within the chan-
nel of said top plate and between the arms of
the latter to be guided thereby, a pivot pin pene-
trating the lower end of said trigger lever and
said link to provide for movement of said link
by said lever, that portion of the link positioned
within the channel of said plate carrying an
abutment for cooperation with one end portion
of a coiled compression spring, said top plate
and one of said pair of arms being respectively
provided with openings which are alternatively
adapted for use to facilitate attachment of the
device to a suitable support, said link having a
lug extending upwardly from the end thereof
adjacent to said pivot pin, said top plate having
a lug formed integrally therewith between said
arms at the inner ends of the latter, a coiled
tension spring having hooked ends respectively
attached to saild lugs whereby said link and said
lever are biased in one direction toward a given
extreme position, means for latching said trigger
lever against movement toward sald extreme posi-
tion, said means comprising a bolt extending
transversely of and carried by said pair of arms,
sald bolt being arranged to normally provide
clearance between ‘the same and said trigger
lever, sald bolt belng manually movable endwise
in a given position of said trigger lever, other
than the aforementioned extreme position of the
latter, for cooperative erigagement with said trig-
ger lever, spring means associated with said bolt
to bias the same toward its normal position, and
a flange on said bolt engageable with sald trigger
lever under the conditions last mentioned to re-
strain said bolt against its bias.

- GEORGE J. MEUER.
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