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3 Claims.

This invention relates to a thermally-respon-
sive overload cut out for electric circuits, particu-
“larly: adapted for protecting electric motors from
injury by excessive current in the armature cir-
. cuit of the -motor, due ‘to ‘overload. - The inven-
tion cornprises an:overload coil ' adapted ‘to be
connected in series with the armature. of a mo-~
tor and two thermally responsive coils, one af-
.- fected by the temperature ih the overload coil,
for causing the operation” of a switch, and the
other affected only by atmospheri¢- temperature
and adapted to compensate for changes in at-
mospheric temperature so that the operation of
the switch. Wlll be the same at all room temper-
atures.

In the ‘accompanying drawmgs

Figure 1 is a side elevation of the device show-
ing the parts in normal position, the’ swn;ch of
the controlled. circuit being closed;

“Figure 2 is a top plan’ view of Figure 1;

Pigure 3 is a- vertlcal ‘section on the line 3—3
of PFigure 2;

"Figure 4 is a vertical sect;lon on the line 4—4
of Figure 3;

Figure 5 is a sectlon on the hne 5—5 of- Flg-
ure 1; .

Figure 5% is a plan view of the arm which con-
nects.the lower end of the lower thermally re-
sponsive coil pivotally to the spindle and serves
as a device for retaining and releasing the latch;

Figure 6 is-a sectlon on the hne 6—6 of Fig-
ure 3;

Figure 7 is . a 51de view of the device, partly
in section,- showing. the lever and sw1tch 1n
tripped positions:

‘Figure-8 is a similar view 1llustrat1ng the oper-
ation of resetting the lever-and switch;

Pigure 9 is a perspectlve view of tbe lever and
switch;

Figure 10 is an e]evatlon of the lever and -at-
tached. switch member ]ooklng from l‘l“ht to
left in Figure.9;

Flgure 11is a central vertlcal sectlon through
parts. of 'the upper .and lower bi-metallic coils,
the guide ring which surrounds the lower part
of the upper coil, and the 1nsulatzng coupling
which joins the spindle parts;

Pigure 12 1s a section on the line. 52—l2 of Fig-
ure 3;

Figure 13 is a detail perspectwe view of the
switch lever, and :

Figure 14 is- a sectlon on the line Id—ll of
Figure 10,

In the dra.wmg A mdlcates a frame of msulat-
ing material, such as hard rubber, comprising a
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" composed of two metal rods 4 and 4’,

base I, a top piece. 2 and parallel upright parts
3 and 4, spaced apart and connecting the top
and bottom pieces near their ends. U-shaped
metal clips 5 and 6, spaced apart, are secured to
one end of the top piece and constitute terminals
to which wires forming part of the armature cir-
cuit of an electric motor may be attached and
to which the terminals of a wire coil b are at-
tached so that it will be included in the arma-
ture circuit. The ceil b, which heats when the
meotor is overloaded is vertically arranged above
the central portion of the top piece and has its
terminals secured to flat pieces of metal 5% and
62 which rest upon the clips 5 and 6, respective-
ly, and are secured thereto by screws T which
extend through the clips and the top piece of
the frame. 'As shown in Figures 1 and 2, the
lower end of the overload coil b is secured to the
metal part 62 while the upper end of the coil is
secured. to. a metal post: 5 extending upward
from the part 52, By these connections the coil
is held securely with its axis extending vertical-
ly. . . o

Within the overload ceil b and concentric with
it, although not in contact with it, is a bi-metal-
lic thermally responsive coil ¢ the upper end of
which is turned radially inward and. secured
within a slot in the upper end of a spindle D the
lower end of which is journalled in a socket 8 in
the base piece of the frame. The spindle D is
rigidly
connected together by a coupling 42 of insulat-
ing material, such as hard rubber, so that the
several parts of the spindle turn as a unit. The
top piece of the frame has a central opening 9
through which the spindle extends and into
which the lower end of the coil ¢ extends. 'This
opening, ~partly circular in form, has alateral
recess 92, The lowermost convolution of the coil
¢ ‘has its end portion .19 bent radially outward
and this end portion extends into the recess 9=
between two pointed adjusting screws {1 and 12,
as ‘shown in Pigure 6. A ring n is arranged
upon the part 2 of the frame, to guide and center
the Iower end of the coil ¢. This ring is held
in place upon the part 2 of the frame by screws o
the heads of which project over the edge of the

-Ting. These screws hold the ring in place on

the top piece, but do not prevent a limited . cir-
cumferential adjustment of the ring. The ring
has a projection n’ which extends over the later-
al recess 92 in the frame and the end portion n?2
of this projecting part is bent downwardly and
welded to the end portion 10 of the coil ¢. The
welded ends of the coil and ring extend between




the adjusting screws {1 and 12 as shown in Fig-
ures 6 and 12. These adjusting screws, which
are threaded into aligned openings in the top
piece, are set so that they bear against opposite
sides of said welded joint and lock the lower end
of the coil ¢ in any desired position of adjust-
ment. - By adjusting the screws the position of
the end of -the coil :may be adjusted.- As the
upper end ‘'of the coil ¢ is secured to the spindle

D while'its lower end is held against rotation, any .
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The lever has, secured to the side. oppo'ﬂte that
to which the latch is secured, s U-shaped switch-

‘member J, shown best in Figure 9, made of

thin resilient metal, the arms § of this member
being secured at their lower ends to the lever by
rivets .7, and to the upper central part of the

‘member is secured a contact strip 16 adapted to

engage and’ electrically connect’ stationary con-

““tacts on terminals 17 and 18‘for the circuit which

10

expansion or contraction of the coil ¢ caused by -
- changing temperature in the surrounding over- :
load coil b, will cause an adjustment of the spin-

dle D. . To offset the effect of atmospheric tem-

perature on the expansion and contraction of the -

coil ¢ a compensating bi-meétallic coil ¢ is ar-
ranged about the lower half d’ of the spindle.

is to be controlled, these terminals heing secured

- to the top piece of the frame at the end of the
“top piece opposite to that on which the termlnals

5.and-6 are mounted.
‘While - the circuits are not shown, 1t will be

~ understood that in operation the overload ¢oil b
__will be connected in the motor circuit and a relay

" magnet used ‘to control the opehing and closing

This latter coil has its upper end secured to:the

coupling d?, while its lower end is connected. to

the side of a small metal arm (3. which is jour-"

“nalled on:the part.-d’ of the spindle and has-at

‘+one. side an “upturned flange 132 {0 which the

slower- end of ‘the:coil ¢’ is secured. The outer
Jend 3% 0f this-arm is-curved concentrically with

~the-axis: 6f the spmdle "as shown “in Fl’flues 5

-and-5a,

" ‘The coils'c and-c’ are wound inthe same d1rec-

-of-the motor circuit, will have its coil connected

_-in the.circuit which includes the terminals {7 and
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‘18 so that while the motor may oberate when the

- relay circuit is closed -at ‘these terminals it will

‘stop-when: the relay-¢ircuit-is opened. - Figures 1

~and-3.show- the parts:in: normal running pesition

‘tion. . Asithe coil ¢ is anchored at its-lower end .

‘and secured at its upperiend to‘the spindle; when
=this eoll expands-or contracts:it turns-the spindle
-as ‘an ‘entirety, including the coupling d2, the
. “‘movement being clockwise; as viewed from above,
when the coil expands: ‘As the upper end of the
dower ‘coil.¢’ ‘is secured to ‘the ‘coupling this ¢eil
“will"be moved by the spindle, but as the coil ¢’
-1s affected by ‘atmospheric: temperature only it

and Figure 7. shows-the positions of. the ‘parts
after the switch controlling the:relay circuit has

been opened: by reason: ofroverload in- the arma-

ture circuit of the motor. :
A vertmally movable flat- rod K, of 1naulatmg -

“material;-is-arranged-in the vertical slot'21 in'the.
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part-4 of the frame;and this rod extends through

.-& slot-in-the top:piece 2 and has a knob.22: at its
.-upper-end.. A spring .23 between the. knob and

will'contract.in cold weather and adjust the arm -

13 clockwise on the spindle, while/in hot weather

‘this -adjustment will ‘take place in the counter
~clockwise direction,: assuming ‘the-thermally re-
~isponsive coils."to - be :wound and . connected * as
“shown- and- described. -"The position of the arm
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13 will therefore always be that to which it would

~beradjusted by-the coil ¢ if affected only by ‘heat
~fromrthe overload .coil. :
"Argwitch lever E, comprlsmg parallel s1de pieces

-e;-connected by a-cross piece e’ .and having par- -
“allel supporting arms-e? projecting at a right .

~angle from the side- pieces, i$ pivotally mounted

apon:a-pivot pin €3 which ‘extends through per-

Tfordtion in’ the arms-and:a-perforation in the part
4 :of -the frame. “Secured centrally to the €ross
~Plece €’ is an-arm’ e by which the frame may be
srocked:-about its:pivotal:axis, ag heremafter de-
rseribed. -

A ‘spring- latch H, adapued to engage the arm-

13, is secured to one side of the lever. = This latch,
. <Wh1ch is'made of thin resilient sheet metal, com-

-the 'top piece normally: holds:the rod in an upper. v
‘position. -The rod has;projecting from one .edge .
- a shoulder 24 which normally engages a stop. pm

26 to limit the upward movement of the rod.

To start the motor the rod is pushed downwarfl
BDuring-the first .part.of its downward mevement
4, cam surface 242 on the--shoulder -24 -engage
the contact piece-18:and moves it to open: nosi-
tion-as shown in Figure.8, thereby opening the
controlled cireuit.  Further downward. movement
of the rod K- causes’ its lower end to engage, the
arm et on the lever'and rock it so that the lateh
will-engage -the end of the arm:(3 and ‘be fric-

. tionally refained thereby, as shown in Figure 8.

‘The knch 22 is-then released and; as the’ Tod K-

~moves ‘upward, the cam. on the:rod . .releases the
..contact piece 16-and the latter movn" to close th\, :
. :controlled circuit.:

.‘The foregoing statement of: operat on'is on.the
assumptlon that the arm’ 13 on the- spindle is in

position ‘to be engaged by the ‘latch, but ‘if, by
zreason of overload;ithe arm’3: has-beenmoved

out of its normal position, then, upon ‘depressing

-~the rod K:the latth 'will not be retained in- the

“prises' two parallel:arms k- riveted at their upper

rends-to the lever:as:shown at s.and:-having a foot
*h?.:projecting ‘approximately ‘at a right’angle to
r8aid -arms; -this -foot ‘having ' a -slot {4 through
which the lower part d’:of the spindle extends,
this foot. tapering as: shown in Figures 5 and 9
-and-having a short-upturned flange 15 af. its end:
+adapted to:frictionally engage the curved surface
-of the-arm 13 on the spindle, as 'shown in Figures
-.-1,.3-and 8. ‘The lower ends e5-of the lever arms
" are:of reduced width and extend loosely through
.holes:h? in-the foot-of the latch-so that thelever
may move the.foot positively from the unlatched
:position shown in-Figure 7-to the position where
-the'part 15 on the latch may-spring upwardly into
.. frictional engagement-with.the-curved end of the
-arm. 13,as shown in Figures, 1,3, 7. and 8. :
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position shown:in’ ‘Figure 8-and;-upon release of
the rod, the lever,lateh and contact: member. 1§

“will return to the positions shown in Figure 7 and
‘the controlled circuit will 1ot beclosed. If how- .
" ever;the-arm 18'is in its’ normal position. when

: ‘the rod K 'is depressed, said arm will be engaged. .
by ’me latchand the’ latch and leVer will'be held

~in the positions shown in Figure 1 after the rod
‘K is released. " As’ the shoulder "24 ‘moves ‘to-its
“uppermost position, out of engagement with the

contact. member -6, the latter will move into en-

“gagement with the contacts on the terminals 17
v,_and 18 of the controlled circuit, closing the latter.

While the motor-is running:without- overload,

.the arm 13 will be engaged by. the latch, but, if

overloaded, the arm 13 will be moved ‘clockwise

.. from the positions:shown. in:Figures:l:and 5,.out
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of engagement with (the flange -5 on:the latch,
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and the latch, lever and contact member 16 will
then move to the positions shown in Pigure 7.

In order to give the lever, latch and switch con-
tact member 16 a positive and quick movement
from the positions shown in Figure 1 to the posi-
tions shown in Figure 7, I provide a flat spring-
metal strip F, which lies against one of the arms
j of the switch member J and is secured at its
lower end to the lever and switch member by one
of the rivets r. Attached to the upper end of the
spring F is an arm f which, as the lever is brought
to switch closing position, bears against the part
4 of the frame. As the spring is attached to the
lever below the axis of the latter and the part f
engages the part 4 of the frame above the axis
of the lever, the lever and the attached switch
member will be spring-pressed in the direction to
cause a quick movement of the parts from the
position in Figures 1 and 8 to that shown in Fig-

ure 7 when the latch is released from the part 13 -

by reason of overload in the motor circuit,

What I claim is:

1. An overload cutout device for electric cir-
cuits comprising a suitable supporting frame, an
overload coil mounted on the frame, a spindle
extending axially through and beyond said coil,
two thermally responsive coils surrounding said
spindle, one of the latter coils being within the
overload coil and having one end secured to the
frame and its other end secured to the spindle,
and the other thermally responsive cecil being
external to the overload coil and having one end
secured to the spindle and its other end free to
turn, a tripping device journalled on the spindle
and connected to the free end of the last men-
tioned coil, a switch, comprising a lever and con-
tact member, and a latch carried by said lever
and adapted to engage and be held by said trip-
ing device while the spindle is in normal position
and to be released when the spindle is moved in
response to heating caused by excess current in
the overload coil.

2. An overload cut out for electric circuits com-
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prising a suitable supporting frame, an overload
coil mounted on the frame with its axis extend-
ing vertically, a spindle extending axially through
and below said coil, said spindle composed of two
metal rods joined end to end by a coupling of in-
sulating material, two thermally responsive coils,
wound in the same direction, surrounding said
spindle, one of the latter coils being within the
overload coil and having its lower end adjustably
secured to the frame and its upper end attached
to the spindle, and the other thermally responsive
coil having its upper end secured to the coupling
and its lower end free to turn, a tripping device
movable by said lower end, and a switch adapted
to be held in closed position by said tripping de-
vice when the latter is in normal position and to
be released therefrom when said device is moved
from normal position in response to heating
caused by excess current in the overload coil.

3. An overload cut-out device for electric cir-
cuits comprising a suitable supporting frame, an
cverlcad coil mounted thereon, a spindle extend-
ing axially through and beyond said coil, two bi-
metallic thermally responsive ceils, wound in the
same direction, surrounding said spindle, one of
the bi-metallic coils being arranged within the
cverlcad coil and having one end secured to the
frame and its other end secured to the spindle,
and the other bi-metallic coil being without the
cverioad coil and having one end secured to the
spindle and its other end free to turn, a tripping
device connected to the {ree end of the last men-
tioned coil, a switch comprising a lever and a
switch member spring-pressed toward open po-
sition, a latch, carried by said lever, adapted to
engage said tripping device when the lever and
switch member are moved toward switch-closing
position, ‘and means for moving the lever and
latch to the latching position and then permitting
the switch to cliose, if the latch engages and is
held by said tripping device.

JOSEPH F. FRESE.




