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whom 1€ may coneern:
known {hat I, anms . Bann: \U

2o adl

zen of the Hm-*m States, res lding at
on, in the county of Suffolk and State
Massachusetts, have invented an Tm-

provenient in Cireuit- Breakers, of which the |
following « description, in connodmn with |
th .z(mmp‘unmﬂ dr .\vinofm is a specifica-
tion, like fetters on the dra \\m% represent- |
ing like parts.
M 2~\'mi1<>1‘ is an
' aof the diveet nd ting
§ object a constyuction which x'nms the
passage of an oxtra In irge amount of current
pound of copper.
further object is to pv'mld(, a construc-
in which all the moving parts may be
ned together in final adjustment af {he
requiving thereadter merely to be
the s \\Jtr'h‘n()dkd

.

inproved cirvenit
t\p having for

1
L

51 .op
mounied s a2 whole (m
Yarious further advantages of my nven-

Hon and the constractional detuils of {he
eferred embodiment thereof will appear
nore at dength from {he following dese TIp-
fion taken with reference fo the ¢ aceompany-
g drawings.

L ihe, din wings, Figure 1is a view in side
W!m(mcm .shv\\mo the switeh opens; Fig, 2
sinilar view showing the switeh duw\l

318 a wm;‘i \mmﬂ scotional xww

1

Heveol; Tig. 4 i ,s & transverse xorm;n il view
o the Tine 41 Fig, 25 Mg, 5 is an end
w fooking upwud at Fig, 25 ig. 6 is »

s seetional view on the line ¢ -5, Fig. 1;
CTsa e sgentary view p{nﬂ\ in ele-
\mmn ard parily in sec tion. of the second-
contacts and Fig. 8 i 4 eross-sectional
view to show (he w ido extent of the helding
cateh,

- My 111\'vntmn 15 shown in the drawings
as applied to the type of ciceuit hrealker in
which the heush i ftmomn\ The elreuit
breaker is shown as mounted on aswitch-
board 1, with hr‘ corrent enfeving at 9
and  passing from the brush vmnm"{ 3
to the biade contacts 4, bacle through the
blades to the rear ends ihmw\f {o a smml

o
e ud

vy 1d

46

coil & whose inner end is secrred to a U-
shaped elip 6 whose ends 7 contact with

50 waid bl wde ends, and the outer ond 8 of the
coll 78 sceured Lo o stoud 9 whenee the enp-
rent s fransmitted to the oitgoing ¢
ininal 10.

One of my main objects is to make the

|
|
|
|
|
!
|
|
|
|

H

the Uegl wped contact piece 12, for braci

te 5

33

civeuit brealer exce dingly easy to opera
by hand and very small 1n 3 roportion fo
capacity, and to uceor mplish the laucr result
all the current earrying poumn J the cir-
cuit breaker are formed in ‘iThn wide
so that thereby (ho surface is
portion to its hualle or contents.

My aim is to pmvlde a construction hav-
g minimam vesistance and nmxlmum radi-
‘mno surface, thereby pmmdmn for mini-

st 18e0H

Iarge in pro- 64

mum copper losses due to he ating. The 65
Leating of clectrieal s pparatus, whose main
losses ave copper losses <9L dist mmu shed

from iron losses thereof) Dears
lation to the resistance and mdmunq
face. ‘x(*('ouhneriv Enake the b mk
atively wide and ver ¥ ihm see
4, set edgewise pa wnllel to each of
outer ends arve u‘“ucu apart by & movable
secondary contact 11 shown in eylindrical
form and by a t- ‘Shiip( «dcontact maker 12 v5
whose bridge portum 13, spans bet vieen the
apposite blades 4, the upper onds of the

l wi-hanging parallel parts of said -con.
tact maker 19 being riveted as indicated at

14, dlmci ¥ to the blades 4. -\ tronsceres
111\111(111110 plate 15 rests across the
odges of “Hie Dlades wd on the

a (LIl'CCb NG
Sur-

io

'E”(\

—

..‘ 0.

the p‘n and supporting the handle 16 se-
cured thereto by any suitable means as by a
screw 17, The, cotiperating brush contact
is speci ially formed to cedperate with the
contact 12, being shown best in m” 8, where
it will be scen that the Taminw of the brush
are bent into U-shape, the boltom or bridg-
ing porlion thereof hi‘nw mdmn’ d oat 18
and the upright parts at | b being held by
a rod 20 which also wimm an inner U-
shaped spring member 21 whos ends 22
p oject upw Amlv and are de fi“(‘t(‘u toward
each other, and a U-shaped b me mem-
bm' 23, The latter is made of sori 1g metal,
as steel, normally tending to splm‘? out
wardly the same 45 the ends 19 of the bmgh
being held inwardly by the bolt 20 and it
retnmmw nuts 24 Thus, when it is de-
sived to adjust the brush en([ 19 towar d or
from mch m]m all that ig necessary is to
tighten or Ioosen the nuts 24, thereby cros m-
ing the holder 23 and brush ond&to rard
othor or permitting them to spring apart,
The unrestrained position of the- brush is

<
o

w
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Fach blade 4
al 25 at the same angle as the beveled ends
of the parts 19 of the Lrush, so that when
the l*‘m(lle 16 1s p1o~md forward these bev-
eled or inclined Umuons 25 engage the bev-
eled ends 19 and thereby get good contact
therewith while the confacts 12 enter be-
tween the ends 19 and 22 at the vespective
sides of the stationary contact member in
Eknife-contact position, the inclines 25 serv-
ing to press the brush ends 19 hard against
said contacts 12. Thus it will be lmder
stood that again one of my objects is se-
mmel\' affording wide superficial
ng aren or surlace of contact.  The
aped Construction 18, 19, enables me to
make this laminated mcmbe) of identical
},htes x strips, which is not only an in-
psive construction but facilitates per-
fert ormity, and also the U-shape gives
an kxtz'.‘ amount of contact and conducting
surface to the wedge shape, mpermnm
with the dingrnal or inclined porticn 25

seciires greal pr

16. Also ihe U- -shape provides two

t
convac

t surfaces integral with each other,
i. ., the opposite contact- making ends are
therehy cleelrieally and mechanically wnited
in the most perfect manner. The caxbon or
secondury contact 11 and ifs cobperaiing
contaet 26 are likewise specially consu‘u“i“(l
for giving large supuh(ml superior con-

duumv urface contact of comparatively
low 10\1\1‘1{106 md mﬁm )Ie (lmmmor ')“1"

’-ﬂu“d as mdxcuod at )S
. by there is a copper skin
covering not only at the periph-
1y but on each side of each disk, said disks
eing clamped ‘mcﬂ*m on a transverse bolt
The tiickness of this copper skin or
surface s somewhat exaggerated as

he drawings so ss w make it more
Iy noticeable.  In practice this is only
a thin skin coating which will disappenr
Trom  the per‘}herv of the disks in the
i of “arcing after a few contacts: its
‘ime fnncﬁon is to U"m}n{o conductivity
tween the lateral sanfuces of the severy!
s and its ap })lwmmu to the periphery of
ese disks v incidental.
g on the sides of (e disks greatly pro-
aotes conduelivity hetween the weveral disk
eleients, making them substant tially asingle
exlinder when (!,nnpoﬂ together, so far as
eleetric conneetion is concerned. The disks
are molded, thereby being stronger and con-
&uu]m.u 1»0((1 DY (‘muimtoh than H e avernge
ent earhon. and | by having them plat M with
copper ‘ml <l mnped side by side T obtain
superior contact Ilm,n”]v to {he fever wind be-

O shivigee

=

Ty vayeen
SOV

ot}

tween the respective contacts 11 and 26 of
the secondary element. The contact 96 is '

is bent diagonally outward ¢

ssure against the contact |
comparatively small pressure of the

i earvled on npn(mm brackets
5 | netie
| the switehboard or other su;mmH sald bolts
falso clamping

! terial, movable in a sfot 46 ol
This (()p])m coat-

 brackets 27 and

1,028,102

2 30 mount-

supported on a secondary spying
of the U-shaped
e

ed hetween the two ends 19
bridge contaet on the rear end 31 of the con-
ductor plate, which serves to clamp the hori-
zontal 001"(1011 18 of the brush contact im-
mmumh' mn ULN‘C as best shown in Iig. 3.
By this provision T am enabled to abtain a
}elamﬂh Tohg and wide spring 30, which
gives free action under like. Pi‘&\ﬂll(’ of the
hf\ndle, together with sure contact and Jarge
conductmo surface.

he )Iado levers 4 which constitute the

SW 1n0"1nv lev ery are pl\ ofed on a {IJUS\ LISL

bolt 32, which also earries a coiled spring 38
the opposite ends of which ave secured at 34
to said levers and the middle portion 25
thereof passes bene‘xih a {ransverse stalion-
ary rod 36 whereby the normal {ension of
the Spl‘HG’ maintains the lever always under
tension "to move fr om the (.osod position
Fig. 8 to the open position Fio. This op-
Gi unm spring has three mmtmna. It opens

br aler, staps or checks the opening
mmem(em of the breaker, and pushes lat-
erally, see Tig. 4, acuinst {he \\nlv ends 7
of the clip 8, hoxd)v compelling good con-
taet between ch latter fm(l the cmw pond-
ingly wide ends of the lever i ades The
U-shape of the elip 6 also aids in nottn‘n
largg superficial aren of contact for the cotl
5 of the vk"unmfmnvt, vhich, in keeping
with all the rest. of the &\\n(‘h. is thin and
wide, see Fig. 4.

All the moving parts of the switeh are
37 of non-mag-
material such as brass, holted at 38 o
the Usshaped fvon member or
clectrom .wm'i 39, to \\Imh 15 seenred the
inner end of the coil 5. The latfer consists
of a copper ribbou, puimlbh woutd with
a ribbon of ’n\u!(mnn material s as to pre-
vent short-civeniting helween its suecessive
tarnss Pivoted af 32, pre umhl\ externally
the I)JJ(':\({ 31,15 a yoke which sup-
ports an armatire 42 p(m ion to he at-
tracted by the magnet 390 The calibration
of the air gap or distance befween (he nrnm-
h'u* and celeelromagnet 35 yregulated by a

“lop 13 of a plate 4 adjustah Iy supported
by handle or hutton 43 of indulation ma-
the yoke 41,

sald stop being arranged {
the Tower ends of (e l)l':l(]\(i 37.
provizion the civenil hreaker can he tripped
without danger when alive. At ifs upper
end the voke 471 is provided with projections
47 umslltu(m“ lipping  dogs, movable
under the lnﬂu(‘n((, of the (*]mtmmxunf(
and armatare, info ('.'qmmn engagement
against de wnding ends or dogs i‘: of a lock
ing 410“1\1 or latch 40 pivo fed at 50 to the
pro mhw al 1t\ front edge
with a lip 31 bul ed by o metal block 52
normally  hanging down in {he pogition

1»\ this

n-

strike against
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all Tines in the drawings, iu in-
u,lm], sufficiently a rell or latch
or other non- 1'ustmo metal pro-
wct ing - from the vear side of the operating
lever £ and su pported by a U-shaped bracket
54 carried the reby.  The parts 51 and 53
are wide, the L\tm of the roll or latch 53
being best shown in Iig. 8, so that the pres-
sure 'pcr square inch is wduwm, thus maluno
feasible the use of non-rusting metal. These
purts arve usually very small and narrow and
made of iron, so that they smnr‘times st
together with wsulfmu Lx*'f‘f\ damage. An
ear 65 limits the downward or 10dmm posi-
tion of the caleh 49.

I use, the I wdle 19 i pressed forward
from the position Fig. 1 to the pesition Figs.
2 and 3, and with very litile pressure thvr 2
on ihe w(np(m ing contacts 1Z, 19 and 11,
25, are ‘)Munm tuoothos' and mc switeh 5
focked 1 'Um en-mounont of the lately 54
i"ilt‘i‘h Hw cateh 51 Upon the oceurrence
of an over Joad, the armature Az is attracted
by the m‘on ot 34, therehy raising the dog
aguinst the detent member 49 and there-
the members 51, 54, where-

38 instantly swings the

47
1. 11
by disengnging

upon the spring
switeh open,

L“ will be ub%l\x({ Hl Ll’ all the movable
s of the switeh, 4, e, the lover, arnmiure,
ripping 1.1<whanmn k,l(-., ave fastened o0 |
ge ]wl and carvied by the biiaekets 5 37 w0 that
he adjostments way be finished af the
{a ntur\' therchy p“)ml(fnw the  cireuit
brealer to | be sent out right, without requin-
ing further aftention.  Also the cireuit
Drcaker is very swall in proportion to its
capacity.  This is the wain object of juy

invention, viz., to enalide the eircuit breaker
to carry an extin large amount of current

per pmmd of wnpm, &ml to this end all the
conducting pavts arve thin and wide, there-
by wiving as large a surface aren ns possi-

ble for the contents. Yet the constnetion
is sufliciently \tmmr for ordinary rotgh
usage. Anolher reason {or making the eir-

cuit breaker in 1,:1\, particutar form is that,
as all the pavis
parts, requiving werely 10 be el
p(*rmvo staraping di les are yequired. T have
already wentioned other z)).\.tls.<,tu)t|:|] and
functional ‘i(!\(”lu‘(“(“ of the cirenit hreaker
in the course of (ho J(u(il;mml thereof,

It will be understood that some of (he
features of the invention, as hereinafler
claimed, are broadly new, others being
k,hu(tum] Improvenients (mh and aceord-
ingly I wish xt understood that my mvon~
tion is not limited to the de ails hercin
shown, except as otherwise required by the
chim%

Having desceribed my invention, 3
claim as new and
Patent, is,

1. Tu an electrie switch, a

no ex-

at T

d(unc to secure by Lot or

movable con-

are suply plane, S0t

3,

|

|
;
|
|
|
|
!
|
!
|
;
|
1
|

o

bed
2

tact membey, its Jever, a bmpe’uu
and catch havi mg a mutual engaging

width

snbstantmlh ccextensive with the widtl of
the switeh, and means for tripping said
latw mechanism,

In an electric S\\ltch, a movable con-
tad member, its lever, means for nor mally
holding the smtch closed. a Hat spirval trip-
ping unl a U-shaped core secured at its
middie to the center of said coil at one end
of the Tatter and embrac ing’the eoil at each
side thereof, and a tripping armature actn.
ated by said core when energized by the
coil. .

In an electrie switeh, a movable con-
<1<t member, its lever, means for 11\1111(111\
holding the switceh closed, a ilat spiral {vip-
ping <<;11 a U-ghaped core xeuuu[ M llh
middle to the ceriter of said coil at une end
of the latter and embiae ing LIIC call at each
side thereof, and a piveted an tare having
side porticns movable respec 11\(1\ n the re-
spective fields of {he said opposite embrac-
mg portions of said cor e to trip said holding
means.

4. In an cleetric :-,;\\'if(‘i, @ movable co
tact menther, iy lover, mmn- for normaily
hnhhnﬁ the switeh closed. an (3]0(1 omag-
nelic tripping mechanism for tripping suid
helding means, including n U-sh v pad g
ture f'mhm ing the cobiperative p(ui of suid

-

mechanisn, and pn(:!vﬂ to swing below il

vest of the switeh, said armature ha wing a
part adapted to Lo engaged for (1})01(1 ing
111(/ saie. ,

Jnan eleetric switely, & movable con-
hut menther, its lever; means for normally
holding the switeh (]mo]. and clectromag-
netic mppmn niechanism foi {rip pm” sl
holding weans, including a Y- shaped wrma-
ture em!n(x(mu the (oopemmw Um (:I snid
mechanisn and pivoted to swing betow the
rest of the switch, and an muul tedd handle
projecting below (he switeh for maoving said
a nm,tmc

6. In an cleetric switeh. o movable con-
hct mmnbvr its lever, eleetromaonetic (v ip-
ping uw(hdm&;n and Taf tehing mechanism,
including a cateh of xvhvv\vl\‘ thin plate-
like material im\m“ an angilnr end- -pavt
downhanging at ene Hide of said dw {romag-
netie h}mmw mechanisin, sl el clroingg-
netie tripping mechanism ine lmhlm & plv-
oted armature actunted Dy abnorimal cup-
veut and baving (vipping means exie
into the path <)A wmovement of said
hanging end of the cateh for tripph
hﬁt(‘ )

o

nding
daown-
1 the
In an cleetvie switeh, o movable con.
i(ut member, ifs 10\(\1, (‘I(*('Uun;(mno Je 111;)-
ping mecha msm and latching mochanism
Jn,iudmﬂ a L(ch of 101&11\01\"&11) plate
like mate 11.11 U-shaped in cross section, hay
ing its ends do\vn] wanging at the sides of the
(‘lu,h(mmr:netm 1}1ppmu mechanism, said
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electremagnetic tripping mechanism inelud-
Ing a pivoted armature actanted by abnor-
mal current '-m! having hlpmxm means ex-
tending into the path of movement of a
downhanging end of the catch for fripping
{he latter.

8. In an eleetrie ;\\ml. a movable con-
tact member. ifs Teve er, eleclromagnelic trip-
ping mechanisiy, including a piveted arma-
ture actuated by abnormal current, and
latching mechanizm, including a eatch of
thin plate-like material having a portion
dovwnhanging in the path of s id armatire,
Jll(l a ol normally restruined by said catch,

In an vh\h 1 switeh,

u( wember, its lever, a flat spival ripping
cotl
said fever, latehing mechanism including a
enleh nivoted to swing in said pmm* At
Jm\nhmnuw at the side of \.1“1 coll, and
a piveted arinature actuated by Jnmnml

urrent in said coil and having tripping
means e \t(nJmO inte the path of movement
of ~ml epteh for tripping the latter.

Inoan oh‘( fric switeh, o movable con-
(:n-t member, a pivoted earryin

3%
N
81

o lever there-
for having epposite thin ‘.\u{{‘ 11:1t end

dueter portions :1( s sides standing In ils
plane of swinging movement at the pivot. a
tripping coil having end cenductor elips in
flat engagement with sald fever ends, and a
spring al said pivol pressing
hold said elips and ends hard-pressed fo-

wvether,

1L n an eleetrie switeh, a movable con-
taet membor, a pivoted carrving lever there-
im- having opposite thin wide flat end-con-
diretor ]mri:‘(m\' at 10 sides standing in it
plane of swinging movement at the
{ripping cotl having
flal engagement with said lever mul cand a
spring at =ald pivet pressing io
hold =aid elips and

\1((“\\ 1\"

cethers =aid =pring having also connection |
with =aid lever for eiving sadd lever an

dtind opening movement anid cheeking the
opening movemenl when the switeh is fully
()ptm‘ﬂ
In an celectrie ~\\ml,. a movable con-
tui menhe o pivoled earvving lever theve-
for having fhat end conducior pu'tmm at its
oppesite sides satdl pivol. and tripping
mechanism inv?uf(inu‘: tripping coil having
at one end a U-dl a}(‘d c]lp with thin flat
ends helding flat against the end portions of
said lever, i
15, Inoan electrie switch, a movabie con-
{nel taember, a pi\'uitn ¢ 11'&'_\'ing fever there-

for baving flat end conductor portions aft ifs
oppozite’ sides at =ald pivet. and ivip pimg

mechanism incl zdmn a flat spival coil of
thin fat 1ibbon, and a i-ch: mod clip secured
{o the inner end of said eoil huma thin
wide ends held flat against the ends of said
lever at said pivot.

A,1\'0?, R
end conduetor clips in

eneds hard-pressed to- |

L oppesite sides

1,028,102

14. In an electric switch, a movable con-
tact member, a plvofed carrying lever there-
for having flat conductor portlons at its
opposite e;dec tripping mechanism, includ-
mng a {nppmo coil terminating at one end in
thin wide portions held flat against said flaf
conductor p(,xtlon\ of the lever, and a U-
shaped core having its metal porfion secured

‘to the inner end of said coil:

15. In an electric switch, a movable con-
tact member, a pivoted carrying Iovoi' there-
for having fiat ond 0011d~1d()1‘ por {inns at its
at =aid pivot. lepmg mech-

anismoncluding a flat spival coil of thin {lat

a movable con- |

vibbon, and a U-shaped clip secured to the

¢ inmer end of said coil hav ing thin wide ends

standing in the plane of movement of |

Cmovelnent,
-CON-

MJ flat against the ends of said lever at

~said pivot, and a U- shaped core having its

Adle portion secured also to the inner end
ot said cotl.

16, In an elect '\"itdh a movable con-
tact member having a U-shape form whose
opposite ends constitute knife contacts, a
pivoted lever having opposite plate-like sides
stoad edgewize in the plane of its swinging
Aill U- ﬁlmpul "mta(l member
heing secured the free end of said lever
and hraced af 11\ side by said opposite side
members of the lever, and codperating sta-
tonary contacts for engaging the opy posite

I" I

~ends of said U-shaped movable contact mem-

stdewise to

|
i
i

]J('

. In ‘111 elecivie switeh, a mu\ﬂblc con-
ta(' member having a U-shape form whose
oppuzile: ends constitute kmfe contucts, a
pl\ ofedd lever having opposite plate-like
sides slood edgewise in the plane of its
swinglng wovement, sald U-shaped contact
meiber heing secored at the free end of said
lever and hraced at its side by =aid opposite
side members of the lever, and cobperating
stationary contacts for engaging the oppo-
site ends of said U-shaped movable contaet
member. the sides of wud lever z’ldjzu':eni, the
end pevtions of said U-shaped movable con-
tact mon ber having ol;hqnoh flaring por-
fions for wedging aeainst said ~t‘u,0n‘u‘§
contacts when the switeh 15 closed.

18. In an electric swi tehy a brush contact
composed of a plurality of superposed lami-
nee all of suh\tantnllv the same length bent
to U-shape. cobperaling contact means for
natking and breaking cont tact therewith, the
opposite ends of said U- shaped menber
being  normally under ¢ 1(10%5' te move
apart, and (lnm]mw wmeans  for holding
llwm toward caclhi other in opposition to
said imnr{emv
© 19, Tn an clecivic switeh, a brush contact
rump<>~o<1 of a plurality of superposed lami-
ne all of xnbct(mtmdv the same lex 1wth bmt
to U-shape. cobper ating contact meaus for
making and breaking contact therewith, the
ol)pos,lte ends of said U-shaped member be-
ing »ormally under tendencgy to move apart,
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and adjustable clamping means for holding
them toward each other in opposition to said
tendeney. ' :

20. In an electric switch, a stationary U-
shaped contact having its ends projecting
outwardly, a cotperating movable U-shaped
contact having its endy projecting toward

the stationary contact to engage therewith,.

a carrying lever for said movable contact,
a wide flat secondary contact spring mount-
ed between the projecting ends of the sta-
tionary contact and extending diagonally
forward beyond the latter, a secondary con-

- tact carried at the end of said spring, and a

15

cobperating secondary contact carried by the
free end of said lever.

21. In an electric switch, a stationary con-
tact, a movable contact, a pivoted lever
therefor, and an’ operating handle, said le-

'ver having separated plate-like sides, said

movable contact having U shape for joining

the frec-ends of said separated plate-like

sides, said handle being fastened to said con-
necting movable contact for strengthening
the latter and bracing said sides of the lever.
~ In testimony whereof, I have signed my
name to this specification, in the presence of
two subscribing witnesses. : '
- CHARLES C. BADEAU.
Witnesses:
Geo. H. MaxweLr,
M. J. SraipiNc.
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