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UNITED STATES
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PATENT OFFICE

BENJAMIN E. GETCHELL, OF PLAINVILLE, CONNECTICUT, ASSIGNOR TO THE TB‘UHﬁULL
ELECTRIC MANUFACTURING COMPANY, OF PLAINVILLE, CONNECTICUT, A CORPORA-

TION OF CONNECTICUT

ELECTRIC SWITCH

Application filed March 23, 1931. Serial No. 524,652.

My invention relates particularly to the
class of enclosed switches in which provision
is made for the manual operaton of the switch
under normal circuit conditions and addi-

& tional means is provided for causing the au-
tomatic operation of the switch under pre-
determined overload conditions.

One object of my invention is to provide
an extremely compact but a very rugged and

10 reliable switch of the enclosed type.

Another object is to provide a normally
hand operated switch with a very simple but
dependable form of automatic thermostatic
release.

Another object is to provide a thermostatic
overload mechanism which normally auto-

" matically resets the latching mechanism
after being tripped by an overload and in
which the latching mechanism may also be

20 reset by means of the manually operable
handle.

Another object is to provide an automatic
thermostatic overload mechanism which is
trip-free from the manual operating means

25 and which cannot be prevented from operat-
ing by holding the manual operating handle.

Another object is to provide a double-
break switch construction with which it is
possible and perfectly safe to “jog”, “edge”

30 or “inch” a motor by momentarily closing the
contacts of the switch.

Another object is to provide an automatic
switch construction having a bi-metallic

~ thermostatic element which is influenced by a
35 geparate heater element and in which the

heater element is readily removable without
disturbing any other part of the construction,
and readily replaceable.

Another object is to provide a switch of

0 the forementioned type in which practically
all of the parts may be cheaply made of
molded material and sheet metal stampings
and which may be readily assembled at a
minimum cost.

Another object is to provide an automati-
cally operated thermostatic switch mecha-
nism which may readily be calibrated at the
factory and in which the pre-determined
_ calibration may be permanently set by means
30 of solder or an equivalent.
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In the embodiment of the invention illus-
trated herein the switch includes an insulat-
ing base which supports the line and load
term’nals, the stationary switch contacts and
the thermostatic elements. It also supports
a frame which carries an operating lever
and toggle mechanism of a special type which
is adapted to be secured to the base by a
s'ngle screw. The base is provided with
grooves, pockets and barriers for locating the
various conducting and actuating members.
The switch is of a compact form adapted to

be mounted in a protective box or casing,

having a hinged cover and a latch. The
handle or operating lever of the switch ex-
tends through this cover.

Fig. 11is a front view of an enclosed switch
embodying my invention.

Fig. 2 is a side view of the same, a part of
the cover being broken away.

Fig. 8 is a front view of the interior
mechanism on a scale representing full size.

Fig. 4 is an end view of the same showing
part of the thermostatic release.

Fig. 5 is a longitudinal section showing
the parts of the switch in the closed circuit
or on position.

Fig. 6 is a fragmentary view of parts of
the mechanism in one of the positions they
would occupy just after the switch has been
tripped or released by action of the thermo-
static device. '

Fig. 7 is a rear view of the construction
shown in Figs. 3 and 4.

Fig. 8 is a perspective view showing the
movable carrier for the switch plates and co-
acting parts of the operating mechanism.

Fig. 9 is a perspective view of the latch
member which coacts with the thermostatic
device,

Fig. 10 is a side view and partial section
showing parts of the switch mechanism in
the position they occupy when the switch is
“off” and the circuit is open by reason of
manual operation.

Fig. 11 is a side view and section showing
a thermostatic element and its connections.

Fig. 12 is a front view of the frame and
section of the operating lever.

Fig. 18 is one form of a heater element 100
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to break the circuit quickly with a snap ac-
tion.

For the automatic release of the switch I
provide two thermostatic devices, which are
connected in the two outer branches or lines
of the circuit. Kach of these thermostatic
devices consists of a bi-metallic arm 80 having
one end secured to the bracket 81 and the other
end connected to a threaded rod 82. The
bracket 81 is connected by a screw 83 to a
bushing 84, embedded in the insulating base.
The bracket 85 is connected by a screw 86 to
another embedded bushing 84" and by a screw

. 87 to one of the stationary contacts such as
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36. The terminal plate 30 is connected by a
screw 88 to the bushing 89, which is moulded
in the base and has a projecting bearing 90.
A plate 91 has a finger 92 pivoted in the bear-

ing 90 and a spring 93 is mounted on the rod 82-

between the thermostatic strip 80 and the

plate 91. The rod 82 is preferably in the form

of a secrew with a nut 94 on its outer end which
may be adjusted and soldered in place to regu-
Iate the device to act at thie proper overload
condition. The two plates 91 on opposite sides
are connected by an insulating bar 95, and this
in turn carries an abutment catch $6 which is
positioned between the two extensions 97 of
the frame where it is adapted to coact with
the tail of a latch lever 98.

A heater element 107 is interposed in the cir-
cuit between the bracket 85 and the load
side terminal plate 30 and is detachably se-
cured in position by means of screws such as
86 and 88.

A similar heater element is also interposed

in the opposite leg of the circuit between the

bracket corresponding to bracket 85 and the
terminal plate 32.

The heater elements may be made in vari-
ous capacities or ratings by using wider, nar-
rower, thicker or thinner metal or by sub-
stituting a wire which may be coiled or cther-
wise formed but, in all forms, the elements
are provided with end portions suitable for
interchangeable attachment by means of
screws 86 and 88.

The moment of action of the bi-metallic
thermostatic clement is determined by the
rating or capacity of the heater element and,
obviously, the moment of action may be
changed if so desired by substituting suit-
ably markecd heater elements of the desired
capacity.

It will be readily apparent from Iigs. 3
and 11 that the heater elements are readily
removakle from the front of the base without
disturbing any other part of the construction.
It will also be apparent from Fig. 11 that
the contacts 83 and 36, the movable contact
plate 40, spring 45 and spring cap 48 are all
readily removable for replacement or re-
pairs.

In manufacturing practice, these switches
are calibrated at the factory with standard

heater "elements, the calibrations being ac-
complished by adjusting the nut 94 on the
screw 82 so that the switch will automatically
trip to open position under certain condi-
tions and, when so calibrated, the nut 94 is
soldered to the screw 82 so that any variation
from the moment of action may be prede-,
termined by the substitution of suitably
marked heater elements.

The lever 98 has lugs 99 which are pivoted
in holes 100 in the side plates of the frame.
The other end of this lever 98 is pivoted to
links 101 which are connected to the pin 65
previously described. In the normal off or
open circuit position of Fig. 10, the arm 96
is interposed in the path of possible move-
ment of lever 98 so that the link 101 and the
pin 65 are, in effect, stationary or fixed.

In case of an overload which heats a
heater element which in turn causes a thermo-
stat strip 80 to warp to a sufficient extent
the inner end of the strip 80 moves upwardly
and thus rocks the plate 91 and the attached
cross bar 95 so that the arm 96 is tilted down-
wardly out of the path of the movement of
the Jever 98. This leaves the le rer 98 free to
swing on the axis of the pins 100, under the
pressure of the spring 49, exerted through
the cross bar 43, rods 72, 73, bars 64 and the
pivot 66, (which is now stationary so that
the pin 65 moves toward the base in the siots
68), and exerting pressure on the short arm
of the lever 98, tilts the lever to the posi-
tion shown in Fig. 8. As soon as the bars
64 have moved sufliciently to release the roll-
ers 76 from the notches 75’ the action of the
spring 48 moves the parts tc open circuit po-
sition with a snap action.

The handle then drops to its off position
by its own weight and this, in turn, restores
the lever 98 to its original position and as
soon as the strip-has cooled sufficiently, arm
96 returns to its original pesition and auto-
matically latches the léver 98.

If the handle is held in the on, or closed
cireuit position while the switch is being
automatically tripped by an overload. arm
96 gets into the path of the lever 98 and pre-
vents the weight of the handle from auto-
matically relatching the mechanism and te
re-get the Iateh, it is merely necessary te press
downwardly on the handle 23 and move the
handle to fully off position whereupon the
lever 98 moves to the latched or re-set posi-
tion as shown in Fig. 5.

This movement of the lever 98 is caused
by the engagement of the uvper right hand
inclined edge of the slot 75 in the lever 55
with the roller 76 carried by the floating lever
or bar 64. As the upper end of the floating
lever is held in position by the cross pin 67,
the lower end of the lever with the pin 65
is forced outwardly which pulls on the link
101 and thus swings the lever 98 about its
pivot 100.
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‘No thermostatic device is required in the
central or neutral line but the contact 37 of
‘the switch in this line is connected by a wire
105 to the load terminal 31. o

It will be seen that the thermostatic strips
80 are located in passages 108 which extend
through the base so that there is room for

" considerable circulation of air to permit the
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strips to cool off in normal operation and

prevent overheating. .

- .'The parts of the switch are designed to op-
erate normally with the base 14 in a vertical
position as on a side wall. It will also op-
erate in the usual manner manually when
the base is horizontal. If the switch is
mounted with its base horizontal and it is
tripped thermostatically, gravity will cause
the lever 98 to fall out of engagement with the
arm 96 in which event the pin 65 will fall to
the bottom of the slots 68 and the pin 66 will
remain in the lower part of the slot 75. To
reset the switch it is then merely necessary to
force the operating lever 23 to the off position
whereupon the lower edge of the inclined slot
75 will raise the roller 76 and the pin 66 so
that the bars 64 will swing about the pin 67
as a pivot and the links 101 will swing the

lever 98 about its pivots 100 until the outer.

end of the lever arm 98 re-engages the end
of the latch arm 96 provided of course the
thermostat has coole(f off sufficiently to per-
mit the arm 96 to return to its normal posi-
tion. The switch however can not be reset
until the thermostat has cooled off to a suffi-
cient degree.

In case the switch is in the on position and
the cover is opened the upper edge of the
opening 21 will engage the lever 23 and move
it sufficiently to throw the switch to the fully

.off or open circuit position automatically.

I claim:

1. An electric switch including an insu-
lating base having sets of stationary contacts,
an insulating cross bar mounted between op-
posed contacts, switch plates carried by said
cross bar for engagement with the stationary
contacts, an operating lever supported by the
base, a floating lever having means of connec.
tion to said cross bar and with said operating
lever, a thermostatic device having a heater
connected in circuit with at least some of said
contacts, a latch lever connected to said float-
ing lever and a catch coacting with said latch
lever to hold the same in latched position un-

der normal load conditions, means of connee- .

tion between said operating lever and said
floating lever for manually actuating the mov-
able switch plates independently of the ther-
mostatic devices, said thermostatic devices be-
ing adapted to release the switch independ-
ently of said operating lever.

~ ‘2. In an electric switch, an insulating base,
stationary contacts mounted thereon, movable
switch plates for engagement with said sta-
tionary contacts,a supporting frame mounted

1,886,477

in gaid base, an operating lever pivoted to
said frame, a floating lever aving slotted con-
nections with said frame and having means of
connection with said movable switch plate, a
latch lever hinged to said frame and con-
nected ‘to said floating lever and g thermo-
static element having a catch coacting with
said latch lever, said frame, floating lever
and operating lever being detachable as a
unit and independently of said thermostatic
device. :

. 8. In electric switch including an insulat-
ing base having a set of stationa.y contacts, a
cross bar mounted adjacent thereto, contact
plates carried by said eross bar for engage-
ment with the stationary contacts, an op-
erating lever supported by the base, a float-
ing lever having means of connection to said
cross bar and with said operating lever, ther-
mostatic devices having heaters connected in
circuit with some of said contacts, a latch
lever connected to said floating lever and a
catch coacting with sajd latch lever to hold
the same in latched position under normal
load conditions, said thermostatic devices be.
Ing connected to automatically actuate said
catch, and means of connection between said
operating lever and said floating. lever for
actuating the movable contact plates inde-
pendently of the thermostatic devices.

4. In an electric switch, an insulating base,
stationary contacts mounted thereon, a mov-
able switch plate for engagement with said
stationary contacts, an insulating carrier for
said plate, a supporting frame detachably
mounted in said base, an operating lever piv-
oted to said frame, a floating lever having
slotted connections with said frame and hav-
Ing means of connection with said carrier, a
latch lever hinged
to said floating lever, a thermostatic device
having a catch coacting with said latch lever,
and a single screw for securing said frame,

to said frame and linked -
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said floating lever and said operating lever

as a unit to said base independently of said
thermostatic device,

5. In an electric switch, an insulating base,
stationary contacts mounted thereon, mov-
able switch plates adapted to coact with said
stationary contacts, an insulating carrier for
said plates, a supporting frame mounted in
said base, an operating handle lever pivoted
to said frame, a floating lever having slotted
connections with said frame, push rods con-
nected to said lever and engaging said car-
rier, a latch lever hinged to said frame and
linked to said floating lever, and a thermo-
static device having a catch coacting with
said latch lever.

6. An electric switch including an insu-
lating base having a set of stationary contacts,
a cross bar mounted adjacent thereto,- con-
tact plates carried by said cross bar for en-
gagement with the stationa contacts, an
operating lever supported by the base, a flodt-
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ing lever having insulating connector bars
hinged thereto and for engagement with said
cross bar and connected to said operating
lever, thermostatic devices having heaters
connected in circuit with some of said con-
tacts, a latch lever connected to said floating
lever and a catch coacting with said latch
lever to hold the same in latched position un-
der normal load conditions.

7. An electric switch including an insu-
lating base, a set of stationary contacts
mounted on said base, an insuiating cross bar
mounted adjacent said contacts, movable
contact plates carried by said cross bar for
engagement with the stationary contacts, a
spring pressing said cross bar outwardly, an
operating lever supported by the base, a float-
ing lever, an insulating connector rod connect-
ing said cross bar and lever, a sliding connec-
tion between said floating lever and said oper-
ating iever, thermostatic devices having heat-
ers connected in circuit with some of said con-
tacts, a latch lever connected to said floating
lever and a catch coacting with said latch
lever to hold the same in latched position un-
der normal load conditions.

8. In an electric switch, an insulating base,
pairs of stationary contacts mounted on said
basé, movable switch members for bridging
said pairs of contacts, a carrier for said switch
members, a pivoted operating lever carried
by the base, 2 bar having a sliding connec-
tion with said lever, insulating links con-
necting said bar with said carrier, a pivoted
latch member, a link connecting said latch
member and said bar, a thermostatic member
secured to said base, a catch for said latch
connected to said thermostatic member to be
actuated thereby, a heater element for sald
thermostatic member, a circuit term’nal con-

nected to one end of the heater element and-

means of elecirical connection between the
other end of the heater element and one of
said stationary contacts and a circuit ter-
minal connected t¢ a co-related stationary

S, In an electric switch, an insulating base,
a pair of siationary contacts mounted on
the froni of the base at one end thereef, a

_. switch member adapted to connect said con-

tacts, a carrier for said switch member, a
pivoted operating lever carried by the base,
a bar having a sliding connection with said
lever, a link connecting one end of said bar
with said carrier, a pivoted latch member, a
link connecting said latch member at the op-

osite end of said bar, a thermostatic mem-
ber secured to the rear of said base, a eatch
for said iatch connected to said thermostatic
member to be actuated thereby, said thermo-
static member, said catch and said Iatch be-
ing housed in the end of the base opposite
said contacts, a circuit terminal, a heater
having one end connected to said terminal,

5 means of electrical connection between the

5
other end of the heater and one of said con-
tacts and a circuit terminal connected to the
other contact, said heater serving to move the
thermostatic member. '

10. An electric switch including an in-
sulating base having pockets, stationary con-
tacts located in sai(f pockets, a cross bar
mounted adjacent thereto, contact plates car-
ried by said cross bar and coacting with the
stationary contacts, a spring pressing said
cross bar outwardly, an operating lever sup-
ported by the base, a floating lever, a con-
nector rod connecting said cross bar and le-
ver, a sliding connection between said float-
ing lever and said operating lever, a latch
lever connected to said floating lever, a catch
coacting with said latch lever to hold the
same in latched position under normal load
conditions and a thermostatic device for mov-
ing said catch.

11. Anelectricswitchincluding a base hav-
ing pairs of stationary contacts mounted
thereon, a cross bar mounted adjacent to said
contacts, contact plates carried by said cross
bar for bridging the respective pairs of sta-
tionary contacts, an operating lever support-
ed by the base, a floating lever connecting
said cross bar and said operating lever, a
thermostatic device having a heater connect-
ed in circuit with some of said contacts, a
latch member connected to said floating lever
and a catch coacting with said latch member
to hold the same in latched position under
normal load conditions, said thermostatic de-
vice being connected to automatically actuate
said catc%, and means of connection between
said operating lever and said floating lever
for actuating the movable contact plates in-
dependently of the thermostatic devices.

19. An eleciric switch including support-
ing means having pairs of stationary con-
tacts, a cross bar mounted between opposed
contacts, contact plates carried by said cross
bar for bridging engagement with the respec-
tive pairs of stationary contacts, an operating
lever supported by the supporting means, 8
floating lever connecting said cross bar and
said operating lever, a thermostatic device
having a heater connected in circuit with at
least come of said contacts, a latch lever con-
nected to said floating lever and a catch co-
acting with said latch lever to hold the same
in latched position under normal load condi-
tions, means of connection between said oper-
ating lever and said floating lever for manu-

“ally actuating the movable contact plates in-

dependently of the thermostatic device, said
thermostatic device being adapted to release
the switch independently of said operating
lever.

13. In an electric switch, a base, pairs of
stat onary contacts mounted thereon, movable
switch plates for bridging engagement with
the respective pairs of said stationary con-
tacts, a supporting frame detachably mount-
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ed on said base, an operating lever pivoted
to said frame, a floating lever having slotted

- connection with said operating lever and said
_ frame and having means of connection with

. pivoted to said frame,

20 P

: being

*s said movable switch plates, a latch- member

hinged to said frame and connected to said
floating lever and a thermostatic device hav-
ing a catch coacting with said latch member,
sald frame, floating lever and operating lever
détachable as a unit and independently
of said thermostatic device. .

14. In an electric switch, a base, pairs of
stationary contacts mounted thereon, movable

_switch plates adapted to connect the respec-

tive. pairs of said stationary contacts, a car-
rier for said plates, a supporting frame
mounted on said base, an operating handle

a floating lever havin
connection with said frame ang said handle,
ush rods connected to said lever and engag-
Ing said carrier, a latch member hinged to
said frame and linked to said floating lever,
and a thermostatic device having a catch co-

_acting with said latch lever.

15. In an electric switch, a base, pairs of
stationary contacts mounted thereon, a mov-
able switch plate for connecting each pair of
said stationary contacts, a carrier for said

_ plate, a supporting frame detachably mount-

&~
wt

4

45

80- carried by said cross

84

. €d on said
to said frame,

5 floating lever,

-tacts,

base, an operating member pivoted
a floating lever having connec-
tion with said frame and member and having
means of connection with said carrier, a latch
lever hinged to said frame and linked to said
a thermostatic device having a
catch coacting with said latch lever, and a
single screw for securing said frame with its
attached parts as a unit to said base inde-
pendently of said thermostatic device, -

16. An electric switch including a base hav- .

ing a pair of stationary contacts mounted
thereon, a cross bar mounted adjacent said
contacts, contact plates carried by said cross
bar for engagement with the stationary con-
an operating lever supported by the
base, a floating lever having connector bars
hinged thereto and engaging said cross bar,
said floating lever having a_slotted connec-
tion to said operating lever, therinostatic de-

' vices having heaters connected in circuit with
some of said contacts,

a latch member con.-
lever and a catch co-

nected to said floating
member to hold the

acting with said lateh

same in latched and manually operable posi-
s -tion under normal load conditions.

17. Anelectric switchrineludingsupporting
means, pairs of stationary contacts mounted
on said means, a cross bar mounted adja-
cent said contacts, movable contact plates
bar for electrically con-

necting the pairs of stationary contacts, a

spring pressing said cross bar outwardly, an
operating lever, a floating lever having a slid-
with said operating lever and
said cross bar, thermostatic

ing connection
connected to

1,886,477 . .

means having heating means connected in

circuit with some of said contacts, a latch

lever connected to said floating lever and a
catch coacting with said latch lever to hold
the same in latched position under normal
load conditions.

18. In an
stationary contacts mounted on sald base,
movable switch members for bridging the re-
spective pairs of contacts, a carrier for said
switch ‘members, a pivoted operating lever
carried by the base, a bar having a sliding

70

. . . 3
electric switch, a base, pairs of

75

connection with said lever and a push con-

nection at one end with said carrier, a piv-
oted latch member, a link connecting said
latch member and the other end of said bar,
a thermostatic member secured to said base,

g a catch for said latch member connected to be

actuated by the thermostatic member, a heat-
er element for said thermostatic member, a
circuit terminal connected to one end of the
heater element and means of electrical con-
nection between the other end of ‘the heater
element and one of said stationary contacts
and a circuit terminal connected to a co-re-
lated stationary contact.

19. An electric switch including an insulat-
ing base having pockets, pairs of stationary

-contacts located in the respective pockets, a

cross bar mounted in the base, contact plates
carried by said cross bar for connecting the
respective pairs of stationary contacts, spring
means pressing said eross bar away from said
contacts, an operating lever supported by the
base, a floating lever, a connector ‘connecting
said cross bar and floating lever, a sliding
connection between said floating lever and
said operating lever, a latch lever coacting
with said floating lever,a catch coacting with
said latch lever to hold the same in latched
position under normal load conditions and
a thermostatic device for moving said catch,
sald operating lever being adapted to reset
said latch lever., '
BENJAMIN E. GETCHELL,

4

ic

1C.

115

T

127




1,886,482

B. HOCKEN
INDICATING AND CONTROLLING APPARATUS

Nov. 8, 1932.

1

2 Sheets~Sheet

1927

Filed Nov. 21,

GO

HIEHRL

|

{
- W, 4_:______________________::__“ﬂ_______—____J_______
<o - v

—t

T T T T T T T S T T T T T T T T T T T I T TS o s s m e e e

.||’|_uzz|||||||||lx e e e e mmm e el m e )

£

= _ﬁ_:________________—_________________________________

|

Ks

As

m ﬁ________________.______._______—g_______________._m___

e

s e DO R H...Mww.w.u

mw _\ﬁ_____________.___~________/______ﬁ_______a,____________

\

T T T T T T T T . . S T T o T T T - - - o= == /—/—/—/—/=—

|
«hu k I A A B O O O R O
H
|
AN
B

___ﬁ______________:“____A___/________a______ﬂ_________
I !

= o =

j_&_pwt/f»/mﬁ

m sz/%d/ﬁf/)l/

B>

&

\ELS :

12

Ll
ARTTORNLY

M







