Dec. 17, 1940. L. W. COLE ETAL 2,224,848
ELECTRIC SWITCH

Filed Sept. 29, 1937 4 Sheets-Sheet 1

Jnventors
dours W. Colk,
EG CHRISTOPHER I, Sr1170ty &_HELGE JEN.SEN,

> 252;4;<4~ df:2u£4,o£2c~

Qttorney




Dec. 17, 1940. L W. COLE ETAL 2,224,848
ELECTRIC SWITCH

Filed Sept. 29, 1937 " 4 Sheets—Sheet 2

84 104 10238 70 46 2% 6662?6'
[

-

Flg, =Z,

14
120

T

L is

Jnventors
N Lovris W, CoLs,
2 K CHRISTOPHER I, SMiTH, & HELGE JENSEN,
e \ 2N\17 By g‘ M * .
[4 RP 4 faatein
‘ |2 g _ Cttorney




Dec. 17, 1940.

L. W. COLE ETAL 2,224,848
ELECTRIC SWITCH
Filed Sept. 29, 1937 4 Sheets-Sheet 3

158 ) 12.6
210 155wy L r7./7.
26\/'/\. “\\\/\\\\\\\
\ ("J’\\\\ oe 164
P AV

- \ 4 168

\ 186

170
~166

N\ SRR ) Juventors
N BT louvrs W. Coes,
A o CHRISTOPHER 1. SriTHy & fTELGE JSENSEN.
\‘; ///E/Sg 5 ; . :2 . 1

(tttorney




Dec. 17, 1940.

L. W. COLE ETAL 2,224,848
ELECTRIC SWITCH

4 Sheets-Sheet 4

Filed Sept. 29, 1937

leO
| g 170 70 8
K rY SN
Y ] Y= 22
TR y 2= \N \\\\\\\\\\\\é:-lj N&E
174
186 126

Jnventors
Lovrs W, Cocs,
CrmisropreER I, SriTH, & HELGE JENSEN.

" Aoy rl.

Gittorney




Patented Dec. 17, 1940

UNITED STATES

2,224,848

PATENT OFFICE

2,224,848
ELECTRIC SWITCH

Louis W. Cole, New York, Christopher 1. Smith,
Sunnyside, Long Island, and Helge Jensen,
Flushing, N, Y., assignors to Cole Electric Prod-
ucts Co, Inc,, Long Island City, N. Y., a corpora-

tion of New York

Application September 29, 1937, Serial No. 166,314

20 Claims.

The present invention relates to switches and
more particularly to quick make and break
switches arranged within a casing and operable
by means of a handle mounted on the casing

5 externally thereof.

The primary objects of the invention are to
provide a compact safety switch which is simple
in construction and reliable in operation and in
which the arc which is formed when the circuit
is interrupted 1s completely covered so that it is
practically impossible for the operator to make
contact therewith even when the casing cover is
in open position.

It is also an object of the invention to provide
a switch in which the fuses are readily accessible
and which can be inserted, removed and replaced
substantially without danger.

Another object of the invention is to provide
a switch of the character described with flexible
stationary contact members and self-aligning
movable contacts engageable between said sta-
tionary members.

The invention also has for an object the provi-
sion of an operating handle of improved construc-
tion and more specifically a handle which is easy
to grasp and operate, which is of light weight yet
rugged in construction, which can be made of a
single piece of sheet metal by simple stamping
and die forming operations whereby said handle
can be economically manufactured; also to pro-
vide a handle which eliminates the necessity for
intermediate spacing washers when fastened in
operative engagement with the mechanism on the
interior of the casing, ‘and to provide a handle
which is operable through a.circular hole in a
wall of the switch casing.

A further object of the invention is the provi-
sion of an improved quick make and break mech-
anism which has a minimum number of simple
40 parts and in which the rate of movement of the

movable switch contact member is independent

of the rate of movement of the handle after the
initial movement thereof. Further objects in
this connection are to provide a quick make and

45 break mechanism which may be easily assembled
" and disassembled without the use of special tools,
to make such mechanism from parts: stamped
from sheet metal and economical to fabricate and
assemble, and to provide a quick make and break

50 mechanism which makes unnecessary the use

, of small pins, rivets, eyelets or the like.

Another object of the invention is to provide
an improved lock between the switch operating
mechanism and the casing cover whereby the

55 cover cannot be opened unless the switch is in
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circuit interrupting position and whereby the
switch cannot be operated to circuit closing po-
sition unless the casing cover is closed.

A yet further object of the invention is gener-
ally to improve the construction, operation, and &
safety of electric switches.

The above objects of the invention and other
objects ancillary thereto will be fully understood
from the following description considered with
reference to the accompanying drawings illus-
trating a preferred embodiment of the invention,

In the drawings:

Fig. 1 is a view in elevation of the switch show-
ing the casing cover in open position;

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

Fig. 2a is a detail sectional view on the line
2a—2a of Fig. 2;

Fig. 3 is a sectional view on the line 3—3 of
Pig. 1;

Fig. 4 is a bottom view of a switch block made
in accordance with the present invention;

Fig. 5 is a sectional view on the line 5—5& of
Fig. 3;

Fig. 6 is a sectional view on the line 6—-6 of
Fig. 1;

Fig. 7 is a fragmentary elevational view, partly
in section, illustrating the interlock;

Fig. 8 is an exploded perspective view of the
switch operating mechanism and part of the cas-
ing;

Fig. 9 is a view in elevation of part of the cas-
ing wall and of the switch operating handle
mounted in position therein;

Fig. 10 is a rear view in elevation of the switch
operating handle detached from the casing;

Fig. 11 is a sectional view on the line 1{1—II
of Fig. 9.

Referring now more particularly to the draw-
ings, it will be observed that the switch is housed
within a metal casing 10 provided with a pivoted
cover 12 and a spring latch 18 welded at its
lower offset end portion 18 to the inner surface
of casing wall 18 and provided with a catch 20
adjacent its upper end which is releasably en-
gageable with cover 12 at an edge 22 of an open-
ing through said cover.

Switch blocks 24, which carry the stationary
contact members, the fuses, and the switch ter-
minals are mounted within casing 10 in parallel
relation and are removably secured to a wall 26
of said casing in any suitable manner as by .
screws 28 and 30 which extend through open-
ings 32 and 34 respectively in said blocks and
are threaded into openings in/ said casing wall g5
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26. As blocks 24 may be identical in construc-
tion a description of one of said blocks will be
sufficient.

Referring now to Figs. 1, 2 and 4, block 24,

which ‘may be made of any suitable insulation

material such as porcelain, is hollow and has a
closed ‘top wall 38, side walls ‘38 and 40, and end
walls 42 and 44, a portion of side wall 40 and end
wall 44 being thickened for the provision of
openings 34 and 32 respectively. 'The hottom of
the block is open and the side walls of the block

. are provided with aligned recesses 48 through
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which the switch operating rod 48 extends.
" A stationary contact member 508 is secured to-

the top 86 of block 24 by means of a bolt §2 and
has a reflexed portion 54 which projects through
a slot 56 in said top wall into the interior of the
block, being spaced somewhat from the adjacent
side 58 of the thickened top portion 60 of the
block. A companion stationary contact member
82 is fastened to top 36 adjacent side wall 40 by
means of a screw 64 and extends across and com-
pletely covers an opening 66 in the top of the
block disposed between thickened portion 68 and
the inner surface of side wall 38.  Said stationary
contact member 62 has a refiexed portion 68a part
of which lies closely adjacent the inner surface
of side wall 38 and part 70 of which is spaced
from said side wall and is disposed in confront-
ing relation to portion 54 of stationary switch
contact member §50. As thus arranged said sta-
tionary switch contact members have flexible por-
tions 54 and 70 which, as will hereinafter appear,
are engaged by the movable switch contact mem-
ber 12 for completing the circuit.

It will be observed that screw 64 which secures
switch contact member 62 in position constitutes
one terminal of the switch and for that purpose
is provided with a nut 74 threaded thereon for
releasably securing the terminal end of the con-
ductor or a connector terminal (not. shown) of
any sultable construction. It will also be ob-
served that bolt 62 which secures stationary con-
tact member 50 in position also serves -to secure
fuse clip 16 in fixed electrical and mechanical
connection with said stationary contact member
on the top 36 of block 24. The other fuse clip
18 is secured by a screw 80 in fixed electrical and
mechanical connection with a terminal contact

member 82 fastened to the top of the block by a .

screw 84 which is provided with a nut 88 similar
to nut T4 for attaching the other conductor ter-
minal end or the other terminal connector. I
will be understood that a fuse 88 of the cartridge
type is removably engaged in fuse clips 76 and 18.

The movable switch contact member 712 is
mounted on a sector shaped insulation disk 90,
which may be composed of any suitable insula-
tion material such as fibre board. Said contact
member, as clearly shown in Figs. 2 and 2a is
U-shaped and is rigidly fastened to insulation

‘member 90 preferably in the manner illustrated

from which it appears that opposite sides 82 of
sald switch contact member are in engagement

with opposite sides of said insulation member.

Insulation member 90 is provided with a slot 94
in which member 12 is inserted and a slot 86 in
which tongues 98 projecting from sides 82 of
switch member 12 are bent for rigidly securing
sald switch member- to insulation member 80.

Said insulation member is provided with s slot -

{00 through which operating rod 48 projects
preferably in rather loose fitting relation there-
with whereby said insulation member and said

" movable switch contact member 72 carried there-
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by may be moved into and out of engagement
with stationary switch contact members 50 and
§2. It will be observed that by the construction
Just described there is provided an important
feature of the present invention, namely, the
flexible stationary contact member in combina-
-tion with a movable contact which is self-align-
ing therebetween, and for the‘latter purpose it
is preferred that the opening 100 in the insulation
member 80 be dimensioned so as to permit said
member to slide on rod 48 in frictional engage-
ment therewith. ) )
As {llustrated in Fig. 2 insulation. member 90 is

10

dimensioned so that it is disposed between said

stationary switch contact members forming a
barrier to the arc which may be drawn when the
movable switch contact member is moved to eir-
cuit interrupting position. Movement of insula-
tion member 80 takes place within passage 102
formed in said block in alignment with the spaced
stationary contact portions 54 and 719. A plu-
rality of spaced ribs 104 are disposed in confront-
ing relation on the inner surface of the walls of
said passage 102 for interrupting the continuity
of said walls and thereby preventing the forma-
tion of continuous coatings of conducting mate-
rial which might otherwise be deposited on said
walls after repeated operations of the switch.
Said ribs are preferably formed of the material
of said block in integral relation with the walls of
passage 102 when the block is molded into shape,

Rod 48 on which the movable switch members
are mounted for pivotal movement in relation to
the stationary contact members is pivotally
mounted at its ends in bearing openings (10
formed in bearing members 12 and {14 secured
preferably by welding to casing .wall 26. As
clearly shown in PFigs. 6 and 8, openings 110 are
defined by opposed arcuate edges 116 and by op-
posed pointed edges 118 and 120, said last men-
tioned pointed edges serving as knife-edge bear-
Ings for rod 48. A cap 122 is welded to bearing
member (14 and is provided with a recessed por-
tion 124 in alignment with opening 1(0 in said
bearing member for receiving an end portion of
rod 48 for limiting the longitudinal movement of
said rod in one direction. .

Rod 48 is actuated by a handle 126 through a
quick make and break mechanism which will now
be described. Said mechanism comprises a lever
127 mounted on rod 48. Said lever is constituted
as here shown by a metal plate having an open-

.Ing 128 through which rod 48 projects.  As clear-
ly shown in Fig. 3 opening 128 is defined by op-
posed arcuate edges-130 and by opposed pointed
edge 132. Said last mentioned edges provided
knife edge bearings between sald lever and rod
48 and said opening; flaring from said knife edges
toward said arcuate edges thereby ‘provide for
limited relative movement between said lever and
said rod to aid in producing a quick opening of
the switch, ' Lever plate 121 has spaced projec-
tions 134 and 136 and an intermediate arcuate
edge portion 138. Projection 134 is provided with
an opening (40 which communicates with an
open-end slot 142, - Said projection is engaged by
the forked end 144 of a rod 146. Said forked end
of the rod is provided with an opening 148 and
with shoulders 150. Said end of rod (46 is con-
nected to projection 134 by engaging said end with
opening 140 through slot 142, the spaced portions
of projection 134 at opposite sides of said siot
being received within opening (48 in said Jjrod,
and movable therein, whereby sald rod and lever
are pivotally connected. - . :
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The other end portion of rod 146 is slidably en-
gageable with a bracket 182 secured preferably
by welding to casing wall 8. For this purpose
bracket 152 is provided with an abutment por-
tion 154 having an open-end slot 158 therein
through which said end portion of rod (46 pro-
Jects for sliding movement. A compression
spring 158 surrounds rod 148 and has a bearing
at one end thereof on shoulders 150 of said rod
and bears at its other end on abutment {54. The
bifurcated ends 189 of sald abutment are re-
flexed somewhat to prevent unintentional disen-
gagement of rod (46 and spring {58 from bracket
162, By the arrangement thus provided lever

121 is effective to rock operating rod 48 with a

snap. action in both directions after movement
of said lever is initiated by handle 126 in the
manner which will hereinafter appear. Move-
ment of rod 48 in either direction is Mmited by
the engagement of edges 129 and 181 with the
foot {33 of bearing member 12 and also by the

. pointed edges of openings {{0. Said foot 138 being

65
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({]

welded to casing wall 26 is a part of the ecasing,
but as said edges 129 and {81 of lever 121 hit
with considerable force it is desirable to provide
for their engagement with foot (33 instead of
directly with wall 26, thus preventing loosening
of the connection of said bearing member with
sald wall.

For initiating movement of lever 127, handle
128 is operatively connected to sald lever by a
connecting plate 168 which is rigidly secured to
said handle by screws 162. Connecting plate 168
has a lost motion connection with lever 121, and
for that purpose sald connecting plate is pro-
vided with an integral U-shaped extension 164
which as clearly shown in Figs. 3 and 5 straddles
lever plate 127 at the intermediate portion 138
thereof between plate projections 134 and 136

"in position to engage either of said projections

and thereby to move the lever in either direction
first in opposition to the action of the spring pro-
jected rod 146 which is subsequently operative,
as previously described, to move said lever by
snap action in the direction of its initial move-
ment by handle 126 and connecting plate 160.
An important feature of the present invention
resides in the construction of handle 128 and its.
pivotal mounting in casing wall 18. First, with
respect to the mounting of sald handle, it will be
observed that the latter is provided with a hub
portion 166 which has a plurality of struck-out
portions 168 the free edges of which lie sub-
stantially in the arc of a circle concentric with
the center of said hub portion. Said hub portion
is also provided with a pair of outwardly pressed
circular projections 170 defining openings
through which fastening screws 162 project for
connecting handle (26 to connecting plate 160.
Said projections 170 are positioned in tangential
relation to and on the inside of the circle in
which the outer edges of tongues (68 lie. Said
circle is substantially of the same size as circular
opening 172 provided in casing wall {8 whereby
the outer edges of tongues §68 and circular pro-
jections 170 have a bearing in the edge of said
opening. By reason of this construction it is un-
necessary to provide a spacing washer between
handle hub 168 and connecting plate 160. A
washer (714 is interposed between the outer sur-
face of casing wall 18 and the adjacent surface of
handle hub 168 whereby to frictionally retain
handle 126 in any position-through its range of
movement regardless of the lost -motion connec-
tion between plate 180 and lever 121. Stop mem-

3
bers 118 are secured to the outer surface of cas-
ing wall I8, preferably by welding, for limiting
the movement of handle 126 in either direction.
The novel construction of handle (28 will now
be further described. As here shown =aid handle
is provided with a spherical hand grip 1718 and
with a shank (88, intégral with each other and
with hub (66. Por this purpose handle 128 is
formed from a single sheet of suitable metal such
as sheet steel by suitable die stamping and bend-
ing operations. More particularly, after thé
sheet metal blank from which the handle is made
is cut to the necessary shape, said blank is bent
into the form shown for providing the handle
and is welded at a median line 182 in the spheri-
cal portion 178. Shank (80 of the handle is con-

_ stituted by two longitudinal extending trans-
versely curved portions {84 which merge at their

ends into spherical portion {18 and into a par-
tial circular flange 188 formed on hub 166. The
handle thus formed is rugged in construction, be-
ing reinforced by the spherical hand grip and by
the transversely curved shank portions and by
the flanged hub.

In a switch of the present type it is usually

'desirable to provide an interlock between the

casing cover and the switch operating mecha-
nism, whereby to prevent opening of the casing

before the switch is moved to circuit interrupting =

position and to prevent movement of the switch
to circuit closing position unless the switch cover

"is closed. For this purpose the interlock which

will now be described is preferred. As here
shown, more particularly in Pigs. 3 and 7, a piv-
oted lever 88 is arranged for engagement with
connecting disk 160 and with a pin 196 fixed to
casing cover 12 and projecting inwardly from the
side edge 192 of said cover (Fig. 1). Lever 188
is provided intermediate its ends with bearing
opening 192 by which said lever is journalled on
a bearing 184 constituted by an inwardly pressed
projection formed, in a plate 186. Said plate is
removably secured to the inner surface of casing
wall 18 by screws 198. The intermediate portion
200 of plate 196 is pressed outwardly from side
plate portions 202 to provide room for lever 188,
the inner surface of plate portion 206 and the
adjacent surface of casing wall I8 forming a
guide for the pivotal movement of said lever.
The upper edge portion of plate {96 is provided
with a cut-out 204 which registers with a similar

cut-out 208 formed in casing wall 18 for receiv- .

ing cover pin 190 when the cover is in closed po-
sition. One end of lever 188 is provided with an
angularly disposed slot 208 in which pin 190 is
recelved, said slotted portion of the lever con-
stituting a latch to retain said pin against out-
ward movement in certain positions of said lever.
The other end of lever (88 is provided with a
finger 210 which engages connecting plate (60
and is normally in engagement with the-circum-
ferential edge of said plate and when so engaged
prevents release of pin (80 from the hook por-
tion of the lever and thereby prevents opening
of the cover. .
Connecting plate 60 is provided with a recess
212 in a circumferential edge portion .thereof
disposed so that when said connecting plate has
been moved to open the switch, finger 218 can en-
ter said recess to permit pivotal movement of
lever (88 for releasing pin 190. Such movement
of the lever is effected by a spring 214 secured
at one end thereof between spaced inwardly
pressed portions 216 and 218 of plate 196 and
bearing at its other end on an edge of said lever.
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Movement of connecting disk 160 for closing
the switch is prevented unless the cover is closed
by reason of the engagement of finger 210 in
recess 212 of connecting plate {80 and more par-
s ticularly by reason of the engagement of said
finger with shoulder 220 at one end of said recess
of the connecting plate, as shown in Fig. 3. It
will be understood that as long as the casing
cover is open, finger 210 is in engagement with

10 said shoulder and thereby prevents movement of

connecting plate 160, thus preventing movement

of said plate for closing the switch, but when
cover 12 is closed pin 190 engages in the slot 208
of lever 188 and thereby moves said lever to with-
draw finger 210 from recess 212 and from engage-
ment with shoulder 220, thereby releasing plate
160 from said lever for operation of the latter
by handle 1268 to effect the closing of the switch.
In the construction described above it will be
apparent that the switch parts, including the
switch block or blocks, the quick make and break
mechanism, and the operating handle may be
readily assembled in the casing and also readily
. disassembled, and that a minimum of fastening
elements are utilized. It will be noted that rod
48 having the insulation disks 90 and lever plate
121 assembled thereon may be readily inserted
in bearings (12 and 114, by inserting one end
portion of said rod through opening 110 in bear-
ing 112 and then moving said rod in a reverse

15

20

direction to engage the opposite end thereof with’

the opening in bearing {14, 'Movement of rod 48
through opening 10 is permitted because of the
presence of circular opening {72 in casing wall {8
which is in alignment with the opening in bearing
{12, After rod 48 is positioned in its bearings,
. rod 1468 with spring 158 assembled thereon is en-

gaged at its forked end 144 with projection 134 -

and at its other end with abutment 154 of bracket
40 152, When rod 146 and lever 127 are thus con-
nected, said lever plate lies adjacent to the up-
standing portion of bearing 112, After said rod
and lever are connected, plate 160 is positioned
in operative engagement to said lever and is con-
48 nected to handle 126 by screws 162. It will be
observed that lever plate 127 is held in position
adjacent bearing 112 by the free side of U-shaped
projection 164 of plate 160. It will be observed
also that longitudinal movement of rod 48 in
50 bearing 112 is prevented by connecting piate 160
which is spaced but a small distance from bearing
112. After the operating mechanism is as-
sembled switch blocks 24 are mounted in-posi-
tion and secured to casing wall 26, the insulation
88 disks 90 with the movable contact members car-
ried thereby being disposed within passages 102
for engagement with and disengagement from

companion stationary contact members 54 and -
10. By reason of the flexibility of said stationary

60 contact members and the mounting of the in-
sulation disks on rod 48 for movement longitudi-
nally thereof, said movable contact members are
substantially self-aligning for assembly purposes
as well as for engagement with the stationary
contacts in the operation of the switch.
~Reverting to the switch mechanism, a feature
of substantial importance resides in the provision
of means for preventing the switch from being
retained in closed position which might other-
wise occur, notwithstanding the operation of the
handle to switch opening position, by reason: ‘of
the friction between the relatively movable parts
and the necessity for spring projected rod 46

65
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to overcome its dead center with lever 121, For

78 this. purpose there is provided a coil spring 230

.Spring projected rod 48 and lever 127 is broken

‘2,994,848

disposed about switch operating rod 48 and bear-
ing at one end 232 against an out-turned ear
portion 234 of connecting plate 160 and at its
other end portion 238 against a struck-out por-
tion 238 on plate 127, said last mentioned end &
portion being provided with a reflexed part 240
projected into an opening 242 in said last men-
tioned plate. It will be observed that the action
of spring 230 is to assist spring (58 in moving -
Plate 127 to circuit opening position:and that
said spring by opposing the movement of con-
necting plate 164, which is connected to handle
128, is effective to return the handle to circuit
closing position unless the dead center between

by the movement of said lever to circuit inter-
rupting position, in which case handle 126 is also
moved to circuit interrupting position. - In other
words, should handle 126 be moved in & direction
to open the switch but without actually effecting
such opening, upon release of handle {26 spring
280 will operate to return said handle to circuit
closing position which will serve to indicate that
the switch has not been opened. It will be ob-
served also that spring 230, by opposing the move-
ment of lever 127 to circuit closing position, cush-
fons the movement of said lever beyond its dead
center with spring projected rod 146 and thereby
serves to decrease the impact and consequent
noisé which might otherwise occur when said
lever strikes the foot 133 of bearing member 12,
While we have shown and described the pre-

ferred embodiment of the invention it wiil be
understood that the invention may ‘be embodied
otherwise than as here shown, and that in the
construction specifically illustrated or ’described
herein, certain changes may be made within the
spirit of .the Inventici: and will occur to those
skilled in the art particularly in view of the
bresent disclosure. Therefore, we do not wish
to be limited precisely to the construction herein
shown or described or to any part thereof or to
all-of the features of the invention in combina-

-tion unless required by the appended claims con-
‘sidered with reference to the prior art.

What we claim and desire to secure by Letters
Patent 1s:

1. In an electric switch, a casing, bearing mem-
bers secured in said casing and upstanding from
a wall thereof, a rod mounted in said bearing
members for pivotal movement about itg longi-
tudinal axis, an insulating block secured in said
casing and provided with stationary contact
members, a movable switch contact member op-
erable by said rod and engageable with and disen-
gageable from said stationary contact members,
and means including a handle accessible exter-
nally of said casing for actuating said rod, said
last ‘mentioned means including also a member
mounted on said rod for turning the latter, said
member having a limited turning movement in
relation to said rod and having parts engageable

. with said casing at the end of the turning move-

ment. of said member in opening and closing the
switch . : . .
2. In an electric switch, a casing, bearing mem-
bers secured in said -casing and upstanding from
a wall thereof, a rod mounted in said bearing
members for pivotal movement about its longitu-
dinal axis, an insulating block secured in said
casing ‘and provided with “stationary contact
members, a:movable switch contact member oper-
able by said rod and engageable with and dis-
engageable from said stationary contact mem-
bers, one of sald bearing members having a foot yg
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nortion secured to sald casing wall and means
including a handle accessible externally of said
casing for actuating said rod, said last mentioned
means including also a member mounted on said
rod for turning the latter, said member having
a limited movement in relation to said rod and
having psarts engageable with said foot portion
at the end of the turning movement of said mem-
ber in opening and closing the switch.

3. In an electric switch, a casing, stationary
contact members in said casing, a rod mounted
in said casing for pivotal movement in different
directions about its longitudinal axis, a movable
switch member mounted on said rod and pro-
vided with a contact membar engageable witn
and disengageable from said stationary contact
members upon movement of said rod in said dif-
ferent directions, respectively, a handle mounted
in said casing and operably externally thereof, a
lost motion connection between said handle and
said rod comprising a plate mounted on said rod
and operable to impart pivotal movement thereto,
said plate having spaced peripheral projections,
and a connecting member fixed to said handle and
operable thereby to selectively engage said pro-
Jections for initiating the movement of said rod
in a predetermined direction, and spring actu-
ated means operatively connected to said plate
ror completing the movement of said rod in the
same direction, said plate having parts engage-
able with said casing for limiting the movement
of said spring actuated means in said direction.

4. In an electric switch, a casing, stationary
contact members in said casing, a rod mounted in
said casing for pivotal movement in different di-
rections about its longitudinal axis, a movable
switch member mounted on said rod and provided
with a contact member engageable with and dis-
engageable from said stationary contact members
upon movement of said rod in different directions,
respectively, sald casing having a wall provided
with an opening, a handle operable externally of
the casing rotatably mounted in said opening, said
handle having an integral part in rotary engage-
ment with the edge of said wall of the casing at
said opening therein, said edge of the wall con-
stituting a bearing for said handle, a member as-
sociated with said rod for pivotally moving the
same, and means releasably engageable directly
with said last mentioned member and removably
connected directly to said handle and operable
thereby for actuating said last mentioned mem-
ber, said last mentioned means also serving to
retain said Integral part of the handle in said
opening.

5. In an electric switch, a casing, bearing mem-
bers secured in said casing and upstanding from
a wall thereof, a rod mounted in said bearing
members for pivotal movement about its longitu-
dinal axis, said bearing members having surface
portions which engage said rod to limit the piv-
otal movement thereof, an insulating block se-
cured in said casing and provided with station-
ary contact members, a movable switch contact
member operable by said rod and engageable with
and disengageable from said stationary contact
members, said casing having a wall provided with
an opening substantially in alignment with said
rod, and means for actuating said rod including
a handle mounted for rotation in said opening. a
member mounted on said rod for pivotally mov-
ing the same, said member having a limited turn-
ing movement in relation to said rod and having
parts engageable with said casing at the end of
the turning movement of said member in open-

5

ing and closing the switch, and means remov-
ably connected to said handle and operable there-
by for actuating said member.

6. In an electric switch, a casing, bearing mem-
bers secured in said casing and upstanding from
& wall thereof, a rod mounted in said bearing
members for pivotal movement about its longitu-
dinal axis, an insulating block secured in said
casing and provided with stationary contact mem-
bers, a movable switch contact member operable
by said rod and engageable with and disengage-
able from said stationary contact members, at
least one of said bearing members having means
to limit the pivotal movement of said rod, and
means operable externally of said casing for ac-
tuating sald rod, said last mentioned means in-
cluding a member mounted on said rod, having
& limited turning movement in relation thereto,
and having a part engageable with said casing
for limiting movement thereof in one direction. .

7. In an electric switch, a casing, a bearing
member secured In sald casing and upstanding
from a wall thereof, a rod mounted in said bear-
ing member for pivotal movement about its lon-
gitudinal axis, said bearing member having an
opening in which said rod is received, said open-
ing being defined by intermediate spaced con-
fronting edges which engage opposite sides of
sald rod and by pairs of spaced confronting
edges extending in diverging relation from sald
intermediate edge, said pairs of diverging edges
being located at opposite sides, respectively, of
said intermediate edges and engageable with said
rod for limiting the pivotal movement thereof.

8. In an electric switch, a casing, bearing mem-
bers secured in said casing and upstanding from
a wall thereof, a rod mounted in said bearing
members for pivotal movement about its longitu-
dinal axis, said bearing members having open-
ings in which portions of said rod are received
and which limit the turning of said rod therein,
each of said openings being defined by interme-
diate spaced confronting edges which engage op-
posite sides of said rod and by palrs of spaced
confronting edges extending in diverging rela-
tion from said intermediate edge, said pairs of
diverging edges being located at opposite sides,
respectively, of said intermediate edges and en-
gageable with said rod for limiting the pivotal
movement thereof.

9. In an electric switch, a casing, bearing mem-.

bers secured in said casing and upstanding from
a wall thereof, a rod mounted in said bearing
members for pivotal movement about its longi-
tudinal axis, an insulating block secured to said
casing wall independently of said bearing mem-
bers and provided with stationary contact mem-
bers, a movable switch member positioned sub-
stantially entirely within said block and operable
by said rod and having a contact member engage-
able with and disengageable from said stationary
contact members, said block having a substantial-
ly closed wall on which said stationary members
are mounted and provided with openings through
which said stationary contact members extend
for engagement by said movable contact member,
said stationary contact members substantially
closing said openings, said movable contact mem-
ber being movable by said rod from a point ad-
jacent said closed wall of said block, in engage-
ment with said stationary contacts, to disengaged
position at a point spaced a substantial distance
from said stationary contacts in a direction away
from said wall of said insulation block and means
for operating said rod.
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otally mounted in said casing, a movable switch
member carried by said rod and provided with a
contact member, a hollow one-piece insulating

block secured removably to a wall of sald casing

over said rod separately from the latter, said

block having a substantially closed wall over-

lying said rod and said contact member, openings
in said wall, and stationary contact members
mounted on said wall externally thereof and ex-

tending through said openings into said block for -

engagement by said movable contact, said open-
ings being substantially closed by said station-
ary contact members, whereby an arc which may
be formed when the electric circuit is interrupted
is confined within sald block, said movable con-
tact member being movable by said rod from a
point adjacent said closed wall of said block, In
engagement with said stationary contacts, to dis-
engaged position at a
distance from said stationary contacts in a direc-
tion away from said wall of said insulation block.

11. In an’ electric switch, a casing, bearing

members upstanding from a wall of said casing; a

rod pivotally mounted in said bearing members,

a movable switch member carried by said rod and .

provided with a contact member, a hollow one-
piece insulating block secured to said casing wall
in position over said rod separately from the lai-
ter, said block having a substantially closed wall
overlying sald rod and said contact member,
openings in said wall, and stationary -contact

‘members mounted on said wall externally there-

of and extending through said openings into said
block for engagement by said movable contact,

" sald openings being substantially closed by said

stationary contact members, whereby an arc
which may be formed when the electric circuit is
interrupted is confined within said block, said
movable contact member being movable by said
rod from a point adjacent said closed wall of said
block, in engagement with sald stationary con-
tacts, ‘to disengaged position at a point spaced
a substantial distance from said stationary con-
tacts in a direction away from said wall of said
insulation block the portions of said stationary

contact ‘members which are engageable by said-

movable contact member being spaced from the
adjacent wall portions of the block to permit flex-
ing of said portions. .

12. In an electric switch, a casing having a
wall provided with circular openings, stationary
and movable contact members in said casing,
and means operable externally of the casing
through said opening for actuating said movaple
contact member, said means comprising a handle
positioned externally of the casing and mounted
for rotation in said opening, said handle having
an integral part provided with a plurality of cir-
cumferentially spaced struck out portions rotat-
ably engageable with the edge of the wallat said
opening, and means for retaining said handle

in. . .
" 13. In an electric switch, an operating handle
composed of sheet metal and having a substan-
tially spherical hand-grip portion comprising two
substantially semi-spherical parts having their
edges disposed in abutting relation and welded
together, a shank portion integral with said hand-
grip portions, and a hub integral with said shank
portion. ’ . :

14, In an electric switch, an operating handle
composed of sheet metal and having a substan-
tially spherical hand-grip portion comprising two

10. In an electric switch, a casing, a rod piv-

int spaced a substantial
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substantially semi-spherical parts having -their

edges disposed in abutting relation and welded to- -

gether a shank portion integral with said hand-
grip portion, said shank -comprising opposed por-
tions merging at one end of the shank into sald
spherical portions, and a hub at the other end of
said shanl: integral therewith, sald hub having
struck out portions for rotatably mounting said
hub In a bearing. o S

15. In an electric switch, stationary and mov-
able contact members, a quick make and break
mechanism for moving said movable contact
member into and out of engagement with sald

stationary contact member, said mechanism in-'

cluding pivoted levers and & handle having a lost-
motion connection with one of said levers for
initiating the movement thereof to effect disen-
gagement of sald contact members, a spring for
actuating said levers under the control of said
handle, and means for returning said handle to

15
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circuit closing position unless the movement of .

said levers to disengage said contact members is
completed. ‘

. 16. In an electric switch, stationary and mov-
able contact members, a quick make and break
mechanism for moving said movable contact
member into and out of engagement with said
stationary contact member, sald mechanism in-
cluding pivoted levers and a handle having a
lost-motion connection with one of said levers for
initiating the-movement thereof to effect disen-

gagement of said contact members, said mech--

anism ‘including - also a spring for moving said
levers to engage and disengage said contact mem-
bers, and means associated with said mechanism
comprising a spring operative after a predeter-
mined movement of said levers to assist said
spring to complete the movement of said levers
to disengage said contact members.

17. In an electric switch, stationary and mov-
able contact members, a quick make and break
mechanism for moving said movable. contact
member into and out of engagement with said
stationary contact member, said mechanism in-
cluding spring actuated toggle levers, ‘a movable
member having a lost motion connection with one
of said toggle levers for moving the latter beyond
dead center to open the switch, a handle for ac-
tuating said movable member, and spring means
operatively connected to said movable member
to return the handle, upon release thereof, to cir-
cuit closing position unless said movable member
has projected said toggle levers beyond the dead
center thereof to open the switch. .

18. In an electric switch, stationary and mov-

‘able contact members, a quick make and break

mechanism . for moving said movable contact
member into and out of engagement with satd
stationary contact member, said mechanism in-
cluding spring actuated toggle levers, a mov-
able member having a lost motion connection
with one of sald toggle levers for moving the lat-

ter beyond dead center to open the $witch, a han-

dle for actuating -said. movable member, and
spring means operatively connected to said mov-
able member to return the handle, upon release
thereof, to circuit closing position unless said
movable member has projected said toggle levers
beyond the dead center thereof to open the switch,
sald spring means being operable upon said toggle
levers to assist in the projection thereof beyond

- dead center to switch-opening position.

19. In an electric switch, stationary and mov-
able contact members, a quick make and break
mechanism for moving said movable contact
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‘member into and out of engagement with said

stationary contact member, said mechanism in-
cluding spring actuated toggle levers, & movable
member maving a lost motion connection with
one of said toggle levers for moving the latter be-

. yond dead center to open the switch, a handle for

10

actuating said movable member, and spring
means connected to one of said toggle levers and
engageable by said movable member to return the
handle, upon release thereof, to circuit closing

. position unless said movable member has pro-

- 18

Jected sald toggle levers beyond the dead center
thereof to open the switch. .

20. In an electric switch, stationary and mov-
able contact members, a quick make and break
mechanism for moving said movable contact
member into and out of engagement with said
stationary contact member, said mechanism in-

_cluding spring actuated toggle levers, a movable

7

member having a lost motidn connection with
one of sald toggle levers for moving the latter be-

‘'yond dead center to open the switch, a handle for

actuating said movable member, spring means
connected to one of said toggle levers and en-
gageable by said movable member to return the
handle, upon release thereof, to circuit closing po-
sition unless said movable member has projected
said toggle levers beyond the dead center thereof
to open the switch, sald spring means being
stressed during the movement of said handle from
circult closing position toward circuit opening
position whereby it is effective to assist the pro-
jection of said toggle levers from dead center to
circuit opening position. ‘
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