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DOUBLE-THROW SWITCH,

Application filed July 18,

My invention relates primarily to im-
provements in double throw switches and has
reference morve particularly to operating
means therefor, the invention however being

6 usable also in connection with single throw
switches, i{ desired. :

The principal object of the invention is
to provide a simple and Inexpensive switch-
operating mechanism embodying spring

106 means operative at either side of a dead
center position to either hold the switch
closed or rapidly complete opening thereof,
after initial starting toward open position,
and also embodying novel bumper means for

16 checking the parts when the switch has been
thrown to its open position by the first
named spring means.

A further object of the invention is to
provide a construction in which the above-

20 named spring means and the bumper means
are duplicates, so that either one of them
may act either as a bumper; or as means for
holding the switch closed or rapidly com-
pleting the opening movement thereof.

A still further object is to provide a con-
struction which will require very few
changes in the well-known types of switches
now on the market, :

A still further aim is to provide a unique
3¢ construction which is well adapted for use

in connection with encased switches.

With the foregoing in view, the invention
resides in the novel subject matter herein-
after described and claimed, the description

85 being supplemented by the accompanying

drawings.

Figure 1 is a perspective view of an en-
cased, double-throw switch embodying my
mmprovements.

Figure 2 is a detail horizontal sectional
view on a plane which will be obvious from
an inspection of Fig. 1.

TFigure 3 is a sectional view on the plane
indicated by line 3—3 of Fig. 2.,

Figure 4 is a view similar to Fig. 3, with
the exception that it illustrates the switch-
operating means in one switch-closed posi-
tion.  In all of the. preceding views, the
switch and its operating mechanism are
50 shown in neutral, switch-open position.

Figure 5 is an additional sectional view
on the plane of line 5—5 of Fig. 2.

Figure 6 is a perspective view showing a
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1925. Serial No. 44,520.
number of the switch-operating parts in jux-
taposition.

In the drawings above briefly described,
showing the preferred form of the invention
and its application to an encased double-
throw switch, the numeral 1 designates the
switch casing having an appropriate hinged
door 2. Mounted in the back of this casing,
is an insulating base 3 which carries two
sets of load contacts 4 and a set of inter-
mediate posts or the like 5 to which the line
wires are connected. A plurality of pairs
of switch blades 6 are provided, one pair
being pivoted to each of the posts 5. The
blades of each pair are held in angular re-
lation with each other by an insulating plate
7 riveted or otherwise secured thereto, and
the outer edges of the several plates 7 ave
formed with notches 8 which receive a
switch-operating rod 9, one end of which is
directed laterally and pivoted to the side
wall 10 of the casing, in any desired manner.
The opposite side wall 11 of this casing is
formed with a circular opening 12 through
which a hub 13 on an external operating
handle 14 passes. A plate 15 is disposed at
the inner side of the wall 11 and is formed
with an opening 16 through which the hub
13 passes, said hub and plate being so con-
nected that the latter may be turned by
means of the handle 14. This connection is
preferably established by giving a flat-sided
formation to the hub 13 and correspondingly
forming the opening 16, the latter however
being preferably somewhat larger than the
hub, so that some degree of lost-motion is
provided between the handle and the plate.

A switch-operating plate 17 is disposed at
the inner side of the plate 15 and is formed
with an opening 18 through. which the hub
13 passes rotat'(%ly, said plate 17 being pro-
vided at an off-center point, with a Iug 19
which projects laterally inward and is pro-
vided with an opening 20, in which the lat-
erally turned end 21 of the rod 9 is secured,
cotter pins or the like 22 being preferably
passed through the rod end 21, at opposite
sides of the lug 19, normally preventing
movement of said rod end in the opening 20,
while permitting removal if necessary. An-
other cotter pin 23 or some analogous de-
vice, passes through an opening in the inner
end of the hub 13 and engages the inner side
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vices however, being wider than.the
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of the switch-eperating plate 17, so that the
parts 11, 13, 14, 15 and 17 are held in as-
sembled relation, yet may be quickly and
easily disassembled if desired.

A "lost-motion comnection is provided be-
tween the plate 15 and the plate 17, such con-
nection preferably comprising a stud 24 on
one plate, received in a slot 25 in the other
plate. The function of this lost-motion con-
nection and the similar connection estab-
lished between the hub 13 and the plate 15,
will hereinafter become apparent.

In the comstruction illustrated, the plate
17 is provided, at opposite sides of its pivot
(the hub 18) with two elongated guideways
in the form of slots 26 and 26%, these slots
being disposed at angles to an imaginary
line extending diametrically of said plate.
Moreover, in the construction illustrated, the
two slots are arcuate, and they are in diverg-
ing relation with each other. At their
clossly spaced or inmer ends, the slots 26
and 96° are formed with inward offsets 27
and 27¢ in the form of notches. Two spring
devices 28 and 28* are disposed at opposite
sides of the pivotal axis of the plate 17, and
in the form of construction herein illus-
trated, these spring devices diverge with re-
spect to each other in the same general direc-
tion as that in which the slots 26 and 26°
diverge, the divergence of said sprinf de-

1ver-
gence of said slots. Thess spring devices are
provided at their inmer ends with shoes 29
and 29°, which shoes are slidably received in

_ the slots 26 and 26 and are dispesed at the
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inner ends of said slotc, when the switch is

“in the open position, shown for instance in

Figs. 1, 2 and 3. Means are provided for
holding the outer ends of the spring devices
238 and 28¢, in substantially a stationary man-
ner, and in the preferred construction, the
details described below are followed. Each
of the above-named spring devices comprises
a coiled compression spring 30 and & rod 31
passing therethrough, the inner end of this

rod being provided with an offset head 31*

which carries the shoe 29 or 29*, which shoe
may well bs in the form of a rivet. The
outer end of the rod 31 passes slidably and
rather locsely through an opening in an L-
shaped bracket 82 which is connected with
the casing wall 11. The outer end of the
spring 30 bears against the bracket 32, while
its inner end preferably abuts a washer 33
on the rod 31, said washer in turn abutting
g cotter pin or the like 34. Thus, the spring
will exert its force to move the shoe 29 or
929° inwardly, but the extent of inward move-
ment is limited by a cotter pin or like 35
passing through the rod 81 and adapted to
engage the bracket 32.

In moving the switch from its neuiral
position, the operation is as follows:

. The hendle 14 is swung toward either set

8,869

of the contacts 4, as may be gequired, and
for .illustrative purposes, Fig. 4 illustrates

s2id handle swung in a manner to strain the

spring device 28° Upon initial movement

of the handle in this direction, from the ¥

neutral position shown in Figs. 1, 2 and 3,
the hub 13 first picks up and turns the plate
15. Then, when this plate has turned to
the limit aliowed by the pin and slot con-
nection 24—25, it in turn picks up and turns
the plate 17. When this plate starts to move,
the shoe 29° immediately seats in the ofiset
27* of the slot 26°, and the shoe 29 at the
same time is fres of the offsst 27 of the slot
26. Thus, as the plate is further moved, the
device 28 will remain inert, but the spring 30
of the spring device 28 will be placed un-
der compression until the shoe 29° passes &
dead center line extending through the axis
of the hub 13 and the opening of the bracket
89, ~ After this line is passed however, the
spring 30 of the device 28* again expands to
some extent and exerts its force to hold the
switch in the closed position to which it has
been moved. The spring device 28 still re-
mains inert but stands in readiness to check
the plate 17 and associated parts, when the
switch is opened.

To perform this opening operstion, the
handle 14 is moved in the reverse direction
from which it was moved to close the
switch. After idling of the handle to the
extent permitted by the lost-motion connec-
ting means between said handle and the
plate 17, this plate is started to switch-open
position by the handle, the rod 9 then serv-
ing to positively start the switch blades out
of engagement with the co-acting contacts.
By the time the shoe 29* passes the dead
center line, the device 28* quickly expands,
thus rapidly forcing the plate 17 and asso-
ciated parts to switch-open position, so that
a" quick break is produced. During this
guick break action, the lost-motion connec-
ting means between the operating handle
and the plate 17, ivsures that said handle
shall not jerk the operator’s hand. As soon
as the plate 17 reaches switch-open position,
the inner end of the slot-26 strikes the shoe
29, so that the device 28* comes into play to
yieldably check the movement of said plate
17 and the switch parts connected therewith.

When the handle 14 is moved in its other
switch-closing direction,.the device 28 fune-
tions in the same manner as above stated
with regard to the spring device 28°, and
‘the device 28° remains inert, but stands in
readiness to check the movement of the
plate 17 and associated parts, when the
gwitch is again opeped. :

Tt will be seen from the foregoing that
an extremely simple and inexpensive con-
struction has been provided for carrying
out the objects of the invention, and while
the details disclosed have proven of excel-
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lent merit in actual use, it is to be under-
stood that the invention is by no means
restricted to such details. urthermore,

"while the improved switch-operating means

is shown in connection with an encased
switch (its preferred application), it might
well be employed in some instances, with ex-
posed switches. Moreover, while my pri-
mary intent is to utilize the improved
switch-operating means in connection with
double-throw switches, it is equally adapt-
able tc single-throw switches, in which in-
stance, one of the spring devices would
always act to hold the switch closed or to
rapidly complete its opening after initial

starting, whereas the other spring device

would always remain in readiness to yield-
ably check the switch parts when moved to
open position.

I ciaim:

1. In 2 switch-operating means, a handle-
controlled pivotally-mounted switch-actu-
ating member, two springs slidably connect-
ad with said member in a manner to cause
turning of said member in either of two
switch-closing directions to strain omne
spring and leave the other inert, the con-
necting point between said member and the
strained spring being adapted to move past
a dead center line to hold said member in
switch-closed position, the strained spring
being also adapted to quickly throw the
member to switch-open position when said
member is initially started, the inert spring
standing in readiness to yieldably check
said member when the latter reaches switch-
open position.

2. In a switch-operating means, a handle-
controlled pivotally-mounted switch-actu-
ating plate having two elongated (%'uideways
at opposite sides of its pivot and disposed
at angles to a diametrical line through said
pivot, two compression springs at said op-
posite sides of the plate pivot and extending
in directions at angles to said guideways,
and means for holding the outer ends of
said springs substantially stationarily, the
inner ends of said springs being provided
with shoes slidably engaged with said
guideways, either of said shoes being adapt-
ed to remain stationary with respect to its
respective guideway when switch-closing
movement is imparted to the plate in a di-
rection to compress the other spring, the
shoe of sald other spring being then adapt-
ed to move with its co-acting guideway to a
position past dead center to hold the switch
closed.

3. In a switch-operating means, a handle-
controlied pivotally mounted switch-actuat-
ing plate having two elongated guideways
at opposite sides of its pivot and disposed at
angles to a diametrical line through said
piveot, said guideways having inwsrd offsets
at one end, a pair of compression springs at

said-opposite sides of the plate pivot con-
verging with said guideways toward the off-
sets of the latter, and means for holding the
outer ends of the springs substantially sta-
tionarily, the inner ends of said springs be-
ing provided with shoes slidable in said
guideways and disposed at the offsets there-
of when the switch stands open, the shoe of
either spring being adapted to remain sta-
tionary with respect to its respective guide-
way when switch-closing movement Is im-
parted to the plate in a direction to com-
press the other spring, the shoe of said other
spring being then adapted to seat in its co-
acting offset and move therewith past a dead
center position to hold the switch closed.

4. In a switch-operating means, a handle-
controiled pivotally-mounted switch-actuat-
ing plate having two elongated guideways
positioned at opposite sides of its pivot and
disposed in diverging relation with each
other, said guideways having inward offsets
at their inner ends, two compression springs
positioned at said opposite sides of the plate
pivot and diverging in the same general di-
rection as but more widely than said guide-
ways, and means for holding the outer ends
of said springs substantially stationarily, the
inner ends of said springs being provided
with shoes slidable in said guideways and
disposed at the inner ends of the latter when
the switch stands open, the shoe of either
spring being adapted to remain stationary
with respect to its co-acting guideway when
switch-closing movement is imparted to the
plate in a direction to compress the other
sgring, the shoe of said other spring being
then adapted to seat in its co-acting offset
and move therewith past a dead center posi-
tion to hold the switch closed.

5. In a switch-operating means, a handle-
controlled pivotally-mounted switch-actuat-
ing member, spring means connected with
said member and active on opposite sides of
a dead center line to either hold the switch
closed or to rapidly complete opening of the
switch when said member is initially started,
and a bumper spring slidably connected to
said member and adapted to remain inert
when said member is moved to close the
switch, said bumper spring standing in
readiness to yieldably check said member
when the latter is thrown to switch-open
position by the first named spring means.

8. In a switch-operating means, & handle-
controlled pivotally-mounted switch-actuat-
ing plate, spring means connected with said
plate and active on opposite sides of a dead
center line to either hold the switch closed
or to rapidly complete opening of the switch
when initially started, said plate having an
elongated guideway ab an angle to a line
radiating ?r-om its pivod, a plate-checking
bumper sgring provided with & shoe at one
end slidably engaged with said guideway,
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and means for,holding the other end of the
spring substantially stationarily, said shoe
being stationary with respect to the guide-
way during switch-opening and switch-clos-
ing movement of the plate and abutting one
end of said guideway to check the plate
when thrown to switch-open position by the
first named spring means.

7. A switch comprising a casing having
an opening in one side wall, a handle at the
exterior of said side wall having a hub pass-
ing rotatably through said opening, a plate
at the inner side of said side wall having
an opening through which said hub passes,
said plate being connected with the hub to
be turned by the handle, a second plate at

1,588,350

the inner side of the first named plate hav-
ing an opening through which the aforesaid
hu%) passes rotatably, a lost-motion pin-and-
slot connection between the two plates, a
lug projecting laterally inward from the
second plate at an off-center point, a switch-
operating rod connected at one end with
said lug, and spring means operatively asso-
ciated with said second plate for rapidly
completing movement of said rod after it

‘has been initially started toward its destina-

tion.
In testimony whereof I have hereunto af-
fixed my signature.

GEORGE LA MONTE HAMMANN.

£0

25




