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1 .

This invention relates to trip units for circuit
breakers and in particular to devices that auto-
matically trip to the open position the contacts
of a circuit breaker at predetermined: overload
currents. | | |

Circuit breakers of the subjeet class are placed
directly in electrical lines and serve the function
of interrupting the passage of current through
the lines when, due to some variation or imper-
fection in the load circuit, a current equal to or
greater than that at which the circult breaker
trip unit is calibrated passes through the lines.

Circuit breakers of the subject type have
various operating principles, but one of the more
simple types is to have a bimetallic unit operate
a tripping mechanism with an inverse time delay
when the bimetallic element is heated by load
current greater than that at- which the. circuit

breaker trip unit is calibrated to trip with maxi-

mum fime delay. |

Thus the present invention deals primarily
with a bimetallic inverse time delay tripping unit
that ig used to trip to the open position the con-
tacts of a circuit breaker.

An object of this invention is to promde an
improved removable single plug. contact mounted
juxtaposed bimetal trip unit structure capable
of calibration at different current ratings.to en-
able interchanging bimetallic units: in a. circuit
hreaker so that the circuit breaker may have a
rated current ranging from 10 ito 200 amperes.

A further object of this invention is to facili-

tate the production of circuit breakers with the
resultant benefits in the art by providing a means
wherehy one construction of circuit breaker oper-
ates on a wide range of rated currents.

vide a simple method of mterchanging blmaballlc
units within g circuit breaker.

A still further object is to-provide a blmetallic
unit for circuit breakers which reqmres mlmmucm

| opera,twe space,

n its broadest form, this invention camprlses

(Cl. 200—116)

1

19

20

-
-

35
A still further object of this invention is to pro-

40

a bimetallic means for tripping a circuit breakes

at overload current. The said bimetallic means
is readily interchangeable allowing the sanie ¢ir-
cuit breaker to be used for various currents ip
to 200 ammperes.

Further. objects and adva,nt-ages of this inven-
tion will become apparent and the invention will

be better understood from the following descrip-

tion referring to the accompanying drawing, and

the features of novelty which characterize this

invention will be- pointed out with particularity
in-the claims anrexed to and Iormmg a part of
this specification.
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In the drawing, Fig. 1 is a front elevation, par-
tially in section, of a circuit breaker embodying
my invention.

Ties. 2, 3 and 4 are perspective views of modi-
fications of the bimetallic unit used in the cir-
cuit breaker of Fig. 1. |

Tn the circuit breaker | of Fig. 1, an electrical
path is provided that comprises a mounting stud
92 which serves to removably mount and elec-
trically connect both the circuit breaker and the
trip unit and is located at the point where line
current enters the cireuit breaker suitable se-
curing nuts 3, a clip terminal 4, a matching prong
or plug contact 5, stud 6, bimetallic unit 1, pigtail
3, movable arm 8, movable contact 10, ﬁxed con-
tact 11, mounting stud 12 which is connected to
an electric load, and corresponding nut I3.

Line current is brought into the circuit breaker
through stud 2 by means of a lead (not shown)
which is held in contact  with stud 2 by means -
of nuts 3. The current passes through stud 2,
which is embedded in a plastic base 14, to clip
terminal 4 connected to stud 2. The current
nasses from clip terminal 4 to matching prong 5
and through stud: 6, which is an integral part
of the bimetallic unit 7, to pistail 8 welded to
vimetallic unit 7, through movable arm 8 to con-
tact 10 which is rigidly recured to the movable
srm 9. The current passes from contact 10 to
fixed contact (i, to stud {2 and from stud 12 to
an electrie load (not shown) which is attached
to stud i2 by means of a lead (not shown) held
in place by nut 3. - -

The plastic base 14 is removably secured to the
body portion 15 of the circuit breaker allowing
the body portion to be removed from the base
and prong 5 to be removed from clip' terminal 4.
When the body portion 15 has been removed from
the bhase plate 4, and the cover {5 from body
portion 15, the bimetallic unit T is readily ac-
cessible.

The bimetallic unit comprises prong %, stud 6,

~which is held in contact with the body portion

5 of circuit breaker I by means of nut i6, a
mounting plate {1, a3 bimetallic element {8, re-
sistor 19, series resistor 20, shunt resistor 21, mag-=
net 22, terminal plate 23 for pigtail 8§ which is
electrically connected with the movable contact
arm 9 carrying contact {60.

Prong 5, an integral part of stud 6, is arranged
greratively to engage the spring terminal 4. The

- contour of prong 3§ is such. that it may be re-

movably secured within spring contact 4 giving
secure. electrical contact that allows. passage of
current from stud 2 to stud 6. Stud 6 is rigidly
fastened to mounting plate |7, and is the secur-
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ing means for fastening the bimetallic unit 71 to
the body portion 15 of the circuit breaker. Stud
6 is inserted through an opening 24 in the body
portion of the circuit breaker and held in place
by nut 16 which engages a shoulder 25 in the body
portion 15.

At point 26, one end of the bimetallic element
I8 and one leg of resistor 19 are welded to the
mounting plate 1T as indicated in Fig. 2 of the
drawing. Current flows from stud 6 through
mounting plate 17T to point 26 where it divides,
part going through bimetallic element 18 and
part going through resistor 19. The current paths
are joined again at point 27 where leg 28 of re-
sistor {9 and bimetallic element 29 join the sup-
port plate 23 as shown in Fig. 2.

The bimetallic elements (8 and 29 each com-
prise two strips of metal having different coefi-
cients of expansion, Thus, the outer strip 30
of element 18 has a higher coeflicient of expan-
smn than the inner strip 31. The two strips are
duplicates and rigidly secured together, in par-
allel juxtaposition and when heated the top of
the bimetallic element bends toward a pin 32
(shown in Fig. 1) which operates a tripping
mechanism (not shown). The two bimetallic ele-
ments {8 and 29 are joined by g series resistor
20 and a shunt re51st0r 21. In this construction,
_shunt resistor 21 functions as a calibrating bar.
That is, the current carrying capacity or rating
of the bimetallic unit can be changed by varying
the position of the shunt resistor 214 along the
length of the bimetallic elements 18 and 29. The
further shunt resistor 21 is positioned from geries
resistor 20, the greater is the current rating of
the particular bimetallic unit.
- Resistor 19 is of substantially uniform cross
section and U-shaped, and by changing the size
of its cross section, the rating of the bime*allic
unit can.be varied. From points 26. 27 the re-
sistor is bént away from bimetallic elements 18
and 29, and then at points 26a it is bent again
to run parallel to them. Heat generated in the
resistor 19 by current passing therethrough is
radiated to the bimetallic elements uniformly
since both legs of the resistor are of equal size
and.the heat aids in the bending of the bimetallic
elements. .

An electromagnet 22 1n the form of a U-shaped

ferromagnetm member functions as an emer- -

gency. trip and is securely mounted on bimetallic
element 18. When very high current passes
through the circuit, such as that caused by a
short circuit, a masnetic force is set up in the
magnet. by the passage of current threough bi-
metallic element 18, ta attract an armature 33
which is operatively associated with the pin 32
to cause a tripping mechanism (not shown) to
function and open contact 10 away from fixed
contact |1. By employing the magnet 22, the
contacts of the circuit breaker can be caused
to open by the pull of the magnet on arm 33
before the high current has an opportunity to
fuse the elements of the bimetallic unit. The
magnet 22 is so designed that it deoes not function
at rated or slightly above rated current, but does
function only at current levels of the order of
short circuit.

Support member 23 preferably comprises a U-
shaped portion 36 that forms a mournting seat in
offcet, alichment witlh the axis of the terminal
plug 6 for removahly anchoring the b1metal ele-
ment 29 of unit 7 in rosition on the hody portion
I5 of th~ circuit breaker 1, a flat portion 37 and
an upbended portion 38. ;Cu_rrent' after leaving
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bimetallic element 29 and leg 28 of resistor 19
passes through the U-shaped portion 36 of sup-
port member 23 to pigtail 8 and from pigtail 8
to movable arm 9 that supports contact 0. The
flat portion 37 with its offset upbent arm 38 serves

~the function of protecting the support plate 7

from the pigtail. That is, it is arranged. to pre-
vent electrical contact between support plate T
and pigtail 8, and the upbent arm 36 acts as a
shield between the free portion of the pigtail
and the mounting plate 17.

Movable contact arm 9 is electrically connected

to piztail 8 by brazing, and is an integral part of
the bimetallic unit: censequently, when a bi-

metallic unit is installed, a corresponding mov-
able contact arm 9 is also installed. 'The contact:
arm 9 is mounted on suitable studs 34 and 35
which in turn are associated with the tripping
mechanism (not shown) and which cause the
outer end of contact arm 9 which carries contact.
10 either to be brouwht in touch with or away
from fixed contact 1 1. -

In operation, current enters frem a supply line
to stud 2 through clip terminal 4 to matching
prong 3, through stud 6 to mounting plate H
into bimetallic unit 7 through support member
23, pigtail 8 and movable arm 8 to contact 0.
When contact 10 is closed on contact {{. current
passes through contact {1 to stud 12 to the elec-
trical load. |

L.oad current passmg through resistor 19 and
bimetallic unit T heats the elements 18 and 29,
causing them to deﬂect and resistor 20 ap-
proaches pin 32. The umt is constructed so that,
when current at a certain percentage greater
than rated passes threugh the bimetallic unit,
enough heat is generated to cause resistor 20 to

push against pin 32 and thereby operate a trip-
ping mechanism that causes movable contact

arm 9 and ifs associa‘ted contact 10 to move away

from flxed contact li. It is to be understood
that suitable arc quenchlng means are also ems-

ployed to destroy the arc that extends from con- |
tact 10 to contact I{ upon opening.

If a very high current, stuch as that caused by
short circuit, passes through bimetallic unit 1,
magnet 22 is energized attracting arm 33 which
1s operatively associated with pin 32 and causes
the tripping machanism to function and open
the contacts 10 and (1. By use of marnet 22,
the high short circuit current is interrupted be-
fore it has opportunity to fuse the component
parts of the bimetallic unit.

When it is desired to change the ratmg of one
of the subject type ecircuit breakers, the body
portion 15 of the circuit breaker is removed
from the base portion 14 simply by pulling con-
tact plug 5 out of socket 4. When the cover por-
tion 15" has been removed from body portion
15, the bimetallic unit is then readily accessible
and nut 16 may be removed from stud 6 allow-
ing the bimetallic unit to be withdrawn from
the body portion 15 after movable contact arm
§ has been removed from pins 34 and 35. A
new bimetallic unit of a different rating is then
installed in the same manner. That is, movable
contact arm 8 is replaced on pins 34 and 35 and
stud 6 is inserted through opening 24 and
fastened in place by nut 16. The body portion
15 of the circuit breaker is then replaced on
the base portion 14 of the circuit breaker with
prong 5 coming into eperative engagement with
spring clip 4. Nuts 36 are then fastened to stud
31 and the circuit breaker is -again ready for
operation at a different current rating.-

ll'|:iluwﬂ:llu.-lllllllllui:”':' .. - '. cee T e L HIH il |i|"' G i ; [




Two other. types: of bimetallic:units: which:are
interchangeable with: that. shown: in: Fig:. 1 and
Fig: 2 are:illustrated in:PFigs. 3:-and 4-of the:draw-
ing. Bimetallic unit: 3% shown: in: Pig:. 3"is of
the type: that has a rating of: 50 amperes; while
bimetallic unit: 40. shown. ifv. Fig. 4. is: the: type
that has a rating of 15 amperes. Both bimetallic
units:39.and 49 operate the tripping. mechanism
exactly as' the: bimetalli¢c: unit: shown: in: Figs:: 1
and 2: Specifically; the:uppermost: bars: 41 and
42 of bimetallic: units: 39 and 40, respectively,
press against button 32 to:trip the: circuit break-
er. In addition: each of: the bimetallic. units 3%
and 40 has a magnet:43:and 44 respectively, that
automatmally trips the circuit: in- case of. shnrt
circuit current;.

In. bimetallic. unit. 39, prong 5«, a:-stud:ba:and

a.mounting plate: {Ta are:provided: which-are-the

duplicates of prongs §; 6:and- 11 comprising part
of bimetallic unit 7.
rigidly: secured. to mounting plate: [Ta. and' is
joined: by &: series. resistor in. the form of bar
41 to bimetallicelement 46 which:is the duplicate
of and which is located:in spaced alignment with
bimetallic element 4%.
is rigidly secured to the  bottom: of bimetallic
element: 46. 'THis support. plate 471 is similar-to
plate 23 used for bimetallic. unit: 7. Pigtail 48

connects t’he' - support’ plate: 471 with a.movable

arm. (not shown): similar to-arn:9 shown in-pig.
1. The upturned: lip: 48 . of support plate 4T
serves the function: of protecting plate i1a-and
bimetallic: element- 45 from electrical’ contact
with pigtail 49,

When: bimetallic: unit 39 is: used to:replace bi-
metallic- unit: 1, current: passes:from-spring clip
4 into prong 5a through stud 6a to mounting
plate 1Ta and from there into bimetallic element
45 across series resistor 41 and down bimetallic

element 46 to support: plate 4T through pigtail 4
49 and the movable contact arm: to-the: contact.

{0 of the breaker.

The b1metalllc elements 45 and. 45 comprise a
high expansion metal on the outer side and a

low expansion metal on the inner side:rigidly

fastened together, causing bimetallic elements
45 and 46.to bend-so that: series: resistor 4i-ap-
proaches pin -32° when the bimetallic  elements
are heated by load current passing therethrough.

If the current passing through the bimetallic

element is greater than rated current, the ele-
ment deflects to the extent that series: resistor
4{ pushes against button 32 causing the mecha-
nism to trip open contacts {6a and tt. If,
the other hand,
magnitude passes through: the:bimetallic element
45, a magnetic attractive force is induced in
magnet 43 that attracts arm 33 of the tripping
mechanism; causing contacts 10a and 11 to be
opened. By changing the cross section and ma-
terial of the component parts of bimetallic unit
39 it can be designed to have a rated current
of from 50 to 100 amperes.

Bimetallic umt 49, illustrated in Fig. 4 of the

drawing, comprlses prong 5b, stud 6b, mount- g

ing plate {1b, bimetallic élement 50, series re-
sistor 52, blmeta.lhc element 59, support plate
B3, plgtall 6§60, a movable arm and a movable
contact. 'The latter two elements are not shown,

Prong 5b, stud 6b and mounting plate (1b are
duplicates of the corresponding parts shown in
Figs. 2 and 3. A bimetallic element 50 compris-
ing a high expansion metal and low expansion
metal is welded to mounting plate 1Tb. The high
expansion metal at the outer side causes an in-

Bimetallic: element: 4% is ¢

A supporting: plate 41 .

on
current’ of” the short circuit ;

10

ment - 50 with bimetallic element 55,
U-shaped resistor. 52 comprises two legs 3l and
- 54§ bent away from the two bimetallic elements
'80-and 55. The two legs 51 and £4 of the series

6

sulating strip: 42 to deflect toward button 32
when:the bimetallic element is heated..

A U=shaped resistor 52 joins bimetallic ele-
The

resistor are joined by a cross. member §3, and
in addition an. extra piece of metal 58 is welded
to the cross member 53 and serves the function
of increasing the ares of the cross member 53
so that it will. not burn out during interruption
tests. ‘The U-shaped resistor 52 that joins the

upper ends of bimetallic elements 50 and 59 is
-fastened to the upper legs of the bimetallic

- glement and is positioned Iin spaced alignment so
- that the heat generated in the resistor is uni-

formly- dissipated to the bimetallic elements 53

and 55, causing them to evenly bend toward pin
-32. A . shield 859 is placed on leg §f of the series
“resistor 52 in .order to protect it from electrical

- econtact with magnet 44 and trip arm 33 whmh
 is located near the U-shaped resistor.

30

A U-shaped magnet 44 is rigidly secured to bhi-

- metallic element 59 and serves the same function

as - magnets. 22 and 43 shown in Figs. 2 and 3.
Specifically, it attracts tripping arm 33 when
current of short circuit magnitude passes
through bimetallic element 53 causing movabple
contact arm 9b to separate contacts {00 and
i1,

A support . plate 835 is rigidly secured to the

~ lowermost portion of bimetallic element 9%, and

a pietail 69 conduets current from support plate

5 §6. to' a. movable contact arm similar to arm 3
~shown in Fig. 1.

Support plate §6 has an up-
turned portion 81 which shields the series resis-

 tor 52 from contact with pigtail 60. An insulat-

ing block 62 is employed to prevent the upturned

.portion &1 of mounting plate 56 from.contacting

- crossbar 53 of series resistor 51 and possibly in-

terfering with operation of tripping arm 33.

When a bimetallic unit of the type shown in

PFig: 4 is inserted in operative position within the

eircuit breaker in place of bimetallic unit 7, cur-

" rent flows through mounting prong 58, stud €D

and. mounting plate {1b to a bimetallic element

80. From there the current passes through leg

- 51 of series resistor 82, through cross member 53

n iy of series resistor 52, through leg 54 of series re-

“sistor 52 to bimetallic element 55, and from there

- through support plate 5§, pigtail €€, to the mov-
able arm and contact, through the movable con-
- tact to fixed contact {6, oul stud 12 to the elec-

30

-trical load.

- Heat generated in the bimetallic elements 59,
- 9% and in the series resistor 62 causes the bi-
- metallicelements 38 and 3% to deflect so that in-

Biy -

sulating bar 42 approaches pin 32. If greater
than rated current passes through the himetaliic

_. -'_:-_':_elements the insulating bar 42 presses against

‘pin 32, causing the mechanism to trip to the
.open pomtmn If current of short circuit mag-
" nitude passes through the bimetallic unit 40,
~magnet 44 is activated and attracts arm 33 of
—~the tripping mechanism,

causing the cireuit

< breaker to trip to the open position.

70

- While different modifications of the bimetallic

units are shown in Figs. 2, 3 and 4, it is to be un-

-derstood, however, that by varying the physical

-__.f-_-:gize of the component parts of each of these bi-
metallic units, the current rating of each unit can

~be changed to handle a wide range of currents.

- Consequently, by interchanging the three units

19

shown and by changing the physical size of the
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component parts, it is possible to use one cir-
cult breaker of the type illustrated in Fig. 1 at
any current rating of from 10 to 200 amperes.
Modifications of this invention will occur to
those skilled in the art, and it is desired to be

understood, therefore, that this invention is not

to be limited to the particular arrangement en-
closed, but that the appended claims are meant
to cover all the modifications which do not depart
from the spirit and scope of this invention. |

What I claim as new and desire to secure by
Letters Patent of the United States is- o

1. A circuit breaker trip unit having in com-
bination a mounting plate provided with a single

projecting terminal plug contact having thread-

ed means for removably mounting the plug and
plate on the circuit breaker, a pair of duplicate
bi-metallic elements carried by the mounting
plate in spaced apart parallel juxtaposition and

having rigid resistor means for heating the ele- ¢

ments and for mechanically interconnecting the
elements in conducting relation with only one
end of one element mounted upon and electrical-
Iy connected with the mounting plate, a trip

member carried by the free ends of the parallel ©:

bi-metallic elements, a flexible pigtail for con-
nection with the circuit breaker and having a
conducting terminal forming a mounting seat in
offset alignment with the axis of the terminal

plug contact and electrically and mechanically :

connected with the other end of the parallel bi-
metallic element to effect deflection of the free
ends cf the bi-metallic elements in response to
the heating effect of the current passing from
the pigtail through the bimetallic elements and
the resistor means to the terminal pluge contact
and thereby effect operation of the trip member
in the tripping direction. | o |
- 2. A circuit breaker trip unit having in com-

bination a supporting plate provided with a single .

projecting terminal plug contact having threaded
means for removably securing the plug and plate
on the circuit breaker, a first bi-metallic element
secured at one end to the mounting plate, a sec-
ond bi-metallic element supported in spaced
parallel juxtaposition with the one bi-metallic
element and having a rigid series resistor me-
chanically and electrically interconnecting the
other end of the one bi-metallic element with the

adjacent end of the second bi-metallic element .

to form a trip member operated thereby, a U-
shaped shunt resistor electrically and mechani-
cally interconnecting the one end of the bi-
metallic element and extending adjacent the ele-
ments, a flexible pigtail for connecting with the
circuit breaker and having a terminal member
forming a mounting seat in offset alignment with
the axis of the terminal plug contact and electri-
cally and mechanically connected with the one

45 Nllﬂlber
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end of the second bi-metallic element to effect
deflection of the bi-metallic elements in response

to the heating effect of the current flowing from

the pigtail through the elements and the resistors

to the terminal plug contact and thereby effect
operation of the trip member in the tripping
direction. | S | | -
3. A circuit breaker trip unit having in combi-
nation a mounting plate provided with a single

10 projecting - terminal,” a plug contact Hhaving

threaded means for removably securing the plug
and plate on the circuit breaker, a pair of bi-
metallic elements supported by the mounting
blate in spaced apart parallel juxtaposition with
only-one end of one element mounted upon and
electrically connected with the mounting plate,
an insulating bar joining the other end of the
one bi-metallic element with the adjacent end
of the other bi-metallic element to form g trip
member, a U-shaped: series resistor having one
end thereof electrically connected with the other
end of one bi-metallic element and the other
end thereof with the adjacent end of the other
bi-metallic  element and extending in spaced
apart parallel juxtaposition with the elements,
a Tflexible pigtail having a terminal member
forming a mounting seat in offset alignment with
the axis of the terminal plug contact and me-
chanically and electrically connected with the
other end of the other bi-metallic element for
effecting deflection  of the bi-metallic elements
in response to the heating effect of the current
passing irom-the pigtail through the elements
11 series with the U-shaped resistor:to the termi-
nals and thereby effect operation of the trip
member formed by the insulating bar in the trip-
ping direction. e L e
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