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To (ii titor, it it (ty concer. - 
3e it, iknown that J. CHAIRLES C. BADEAU, 

ze of the United States, residing at 
inston, in the county of Suffolk and State 

5 of Viassachusetts, have invented an in 
provenient in Circuit-Breakers, of which the following description, in connection with 
the accompanying drawings, is a specifica 
six)}), like letters on the dra Wings represent 
iing like parts. 

ker of the direct acting type, having for 
object a construction which permits the 

re: jound if copper. 
A further object, is to provide a construc 
in in which all the moving parts inly be 
{{-icci together in finai adjustinent at the 

shop, requiring thereafter herely to be 
joinied as a whole on the Switchboard. 
Various further advantages of my inven 

{in aid the constructional details of the 
;Ireferred enjodiuent tiereof will appear 
is lie at length from the following descrip 
it is taken with reference to the accompany 

(la vil 
in the drawings, Figi'e is a view in side 

elevation showing the switch open; Fig. 2 
is : sinijar view showing the switch closed; 

ce tirai verical sectional view 

2. 

- 

iii. 3 
ill; reof: Fig. 4 is ; transverse sectional view 

is : 

ihe lite --- Fig. 2; Fig. 5 is an end 
viooking upward at Fig. 2; Fig. 3 is a 
s sectiolai view on the line (3-6, Fig. 1; 

g. is a fraglietary view partly in ele 
viation aid ): lily in section, of the Second 
ity contact; anti Fig. 8 is : cross-sectional 
yiew to show the wide extent of the holding 
('ai (). 

Miy invention is stown in the drawings 
is applied to the type of cite it breaker ill 
which the hitish is stationary. Tile circuit. 
l!'eaker is shown as not inted on a switch 
board , with the current entering at 2 
aid passing foil tie brush contact. 3 
to the biade contacts -l, back through the 
blacies to the real' ends thereof () is spii'ai 
coil 5 whose inci' end is sected to a j 
siased cli) (3 whose ends contact with 
said in a cle ends, and the oute' (no S of file 
('til is secured to a stad $) where the cur 
rent is transmitted to the outgoing {: inina i0. 

y 

- 3. 

i 

{}}}e of my main objects is to make the 

Miy invention is an improved circuit 

circuit breaker' exceedingly easy to operate 
by hand and very small in proportion to its 
capacity, and to acco inplish the latter iesuit 
all the current carrying portions of the cir 
cuit breaker are forined in thin wide sheets 
so that thereby the surface is large in pro 
portion to its hulk or contents. 
My aim is to provide a construction hay 

iting surface, thereby providing for imini 
haun copper losses due to heating. The 
heating of electrical apparatus, win ose main 
losses are copper losses (as distinguished 
from iron losses thereof) bear's a direct, i.e- 
littion to the resistance and l'adiating sui 

re face. Accordingly nake the blades 4. 
atively wide and very thin, see Figs. 
+, set edgewise parate to each oth 31. 
outer kinds a 'e bi':ced ap::it: by a 10 | secondary contact it shown ii cylindrica. 
for and by a t-shaped contact laker 12 
whose bridge portion 13 spans betwegn the 
(posite blades 4, the upper ends of the 

... v. 

icated at 
... transve 

across the 

tact laker 12 being riveted as ind 
1-, directly to the blades 4. 
insulating plate 15 rests 
edges of the blades and on the part i3 o: 
the U-shaped contact piece {2, for bracing 
the part and supporting the handle (3 Se 
culed there to by any suitable inea as as by a 
screw 17. The coöperating brush contaci. 
eontact 12, being shown best in Fig. 6, where 
it will be seen that the lailina of the brush 
are belt into U-shape, the bottom or bridg 
ing polition the 'eof being indicated at 18 
and the upright parts at $ being held by 
a rod 20 which also retains an inner t 
shaped spiring member 21 whose ends 22 
project t) \vardly and are (teflected toward 
each other, it is a t-shaped holding men 
ber 23. The latter is made of spring line{El, 
as steel, no illnally tending to spiring out 
Wardly the saille as the ends 19 of the brush, 
being held in Wardly by the bolt 20 and its 
retaining nuts 2-4. This, when it is de 
sired to adjust the lo't Ish ends 19 toward or 
frol each other all that is necessary is to 
tighten or loosen the nuts 24, thereby crowd 
ing the holder 23 and brush ends toward each other of pel' initting the to spring apart. 
The unrestrained position of the brush is 
indicated in dotted lines, 

ing initianum 'esistance and maximum radi 

town-hanging parallel parts of Said con 

is specially formed to ceiperate with the 
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Each blade 4 is bent diagonally outward 
at 25 at the saine angle as the beveled ends 
of the parts 19 of the brush, so that when 
the handie 1.6 is pressed forward these bey 
eled or inclined portions 25 engage the ev 
eled ends thereby get good contact 19 al? 
therewith while the contacts 12 enter be 
tween the ends 19 and 22 at the respective 
sides of the stationally contact member in 
knife-contact position, the inclines 25 serv 
ing to press the brush ends 19 hand against 
said contacts 12. Thus it will be under 
stood that again one of my objects is se 
clied, namely, affording wide superficial 

1 tieting are: (r surface of contact. The 
ped construction 1 S, 19, enables me to 

is anninated member of identical 
; : sti'ips, which is not only an in 
iye construction but facilitates per 

I :::::::rmity, and also the U-shape gives 
an exti alount of contact and conducting 
surface to the wedge shape, coöperating 
with the diagi jal or inclined portion 25 
Secil's great : 'essi'e against the contact 
li: it'' ('t lapai'itively Sinail pressure of the 
hai; die 16. Also the U-shape provides two 
contact surfaces integral with each other, 
i. e., the opposite contact-making ends are 
therely electrically and mechanically inited 
ii, it: i) { }st perfect manner. The carbon or 
seco), iry contact 11 and its coöperating 
{:} {:} 26 are likewise specially constructed 
for giving large Superficial. superior con 
ducting, surface contact of comparatively 
low resistance and infusible characier, being 
composed (if a plurality of carbon sections 
27, preferably form of disks, each sec 
ii i ij is copit'' plated as indicated at 2S, 

- whe'eily tiere is a copper skin 
c \ering not only at the periph 

but on each side of each disk, said disks 

, 
y - i. it:e 

- - 

being clamped together on a transverse bolt ry 
29. The tickness Of this copper skin or 
stiliace is Somewhat exaggerated as shown 
it he ira wings so as it make it more 
'eadily Joticea ille, in practice ilis is only 
it thin skill coating wiich will disappear 
from the periphery (if the disks in the 
ht:ii if a 'cilig after a few colt acts: 
prine fiction is to promote conductivity 
between the late; al. 1: ifaces of the sever: 
disks and its application to the periphery of 
these disks is incicientai. This copper coat 
jjig on the sides (if tie disks greatly pro 
lites ('(;icit ('tivity i.etween the six vei'ai (lisik 
elenelis, baking then still stantially a single 
cylinder who ciamped together, so far as 
electric connection is concerned. The disks 
are littled, thereby being stronger and coll 
stitutig letter coil ductoi's than the average 
cl i (“athi in a y having them lated with 
cope and cl:l in pect side by side obtain 
superior contact through to the jeyer all tie 
tween the respective contacts 11 and 26 of 
the Seconday eieinent. The contact, 26 is 

supported on a secondary sping 30 mount 
ed between the two ends 19 (if the j-shaped 
ibridge contact of the real' end 31 of the con 
ductor plate, which serves to clamp the hori 
Zontal portion S of the brush contact in 
movably in place as best shown in Fig. 3. 
By this provision am enabled to obtain a 
relatively long and wide spring 30, which 
gives free action lander like. pressure of the 
handle, together with sure contact and large 
conducting surface. 
The blade level's 4 which constitute the 

Swinging lever, are pivoted on a transverse 
() ) 

) is 

34 
bolt 32, which also carries a coiled spring 
the opposite ends of which are secured at 
to said leve's and the Yiddle polition 35 
thereof passes beneath a transverse station 
a's rod 36 whereby the normal tension of 
the Spring maintains the lever always under 
tension to move from the closed position 
Fig. 3 to the open position Fig. 1. This op 
erating spring has three functions, it opens 
the breaker, stops or checks the opening 
novel ent of the breaker. and pushes at 
cally, see Fig. 4, against the wide ends 
of the clip 3, thereby collapelling good co 
tact between the latter and the correspond 
ingly wide ends of the lever iades 4. The 
j-shape of the clip (5 also aids in getting 
large sup{rficial ai'e ()f contact for the coil 
5 of the electromagnet, which, in keeping 
with all the rest of the switch, is thin and 
wide. See Fig. 4. 

All the into Ving parts if the switch are 
*::li'ried ()) opposite l'ackets 37 of noi-nag 
letic matelia slich as brass, bolted at 3S to 
the switchboard or other support, sail bolts 
also calliping the U-shapel it) inter or 
(lect 'ollagict 39, to which is secret the 
in her end of the coil 5. The latter consists 
of copper libbo), preferally wound with 
a ribbi I) of inslitating laterial so as to re 
Veli short-circiiting between its successive 
tul's. Pivoted at 32, referally externally 
thi liracket 37, is a yoke 41 which sil. 

its ; ; ; ; a title 4:2 in position to be at 
fi'i (leti y the magnet 3:). The calibration 
of the air gap or distance betweeil the aria 
tii' aid electromagnet is regulated by a 
st 3 of a plate 44 adjustably supported 
ily it handle or but to 45 of islation ma 
terial, innovable in a slot 46 of the yoke 4). 
saids ()) being arranged to strike against 
the lower ends of the racket 37. By this 
lovision the circuit breaker can he tripped 

With lit danger wher) : Five. At its upper 
() the yoke 41 is provided with projections 
it constituting tripping dogs, loyable 
inder the influence of the electromagnet 
in a lit tre, it to tripping (ngage inent 
against depending elds or dogs 4S of a lock 
ing let'i or latch 49 pivoted at 50 to the 

s lackets 3 and provided at its front edge 
witi a lip. 51 backed by a metal block 52 
normally hanging down in the position 
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shown in fill lines in the drawings, to in 
terlock or overlap sufficiently a roll or latch 
53 of irass or other non-rusting metal pro 
jecting from the rear side of the operating 
lever i and supported by a U-shaped bracket 
54 carried thereby. The parts 51 and 53 
are wide, the extent of the roll or latch 53 
being best shown in Fig. 8, so that the pres 
sure per square inch is reduced, this making 
feasilie the use of non-rusting metal. These 
i): 'is are usually very sinual and narrow and 
aide of iroi, so that they sometimes rust 
together with resulting large damage. An 
ear 33 limits the downward or locking posi 
tion of the catch 49. 

in use, the laude 9 is pressed forward 
from the position Fig. to the position Figs. 
(i) the coöperating contacts 12, 19 and 11, 
23, are brought together and the switch is 
}{}cked by the engagement of the latch 54 
i}{jeath the catch 51. Upon the occi'i'ence 
f : an overload, the amattire -2 is attracted 
ily the agilet 39. he'eily raising the dog 
47 against the detent ember 49 aid there 
ily disei gaging the linemei's 51, 5-4, where 
it poil the spring 33 it stility swings the 
switch ope1}. 

it. will be served that all the to vable 
parts of the switch. i. e., the lever, a rhiature, 
triping line claisi, etc. : 'e fastersed o 
gether and carried by the lackets 37 st; that 
all ille adjustinents in:ly be finished at the 
factory, the rely perinitting the circuit 
ibi'elker to be sent out right, without retir 
ing furthel' attention. Also the circuit 
Ireaker is very shall i !"(())'tion to its 
capacity. This is tie laii object of a y 
ill velation, viz., to enable the circuit breake' 
to cairy all extra large an of , of current 
le' polid of copies", and to this end all the 
conducting parts are tiii) and wide, the 'e- 
y giving as a 'ge a stir face area as possi 

ille fol' the contents. Yet the construction is sufficietly strong for ordinary rough 
tls: ge. At ther 'eason (i)' halking the ci 
('lit leaker it is particia; for is tilat, 
as all the parts : 'e silly piae, sooth 
peasive staining ties; a)', 'eli'el. I have 
: ready linentioned other c{}}st 'lictional act 
functional advantages of the circt it "eaker 
ii) the course of the description thereof. 

It will be inderstood that sole of the 
features of the investio)), as hereinafter 
claimed, are broadly new, others being 
structural improvenients oily, and accord 
ingly I wish it understood that Iny in vet 
tion) is not limited to the details he'ei 
shown, except as otherwise required by the 
claims. 

Having described inly invention, what 
claim as new and desire to secure iy I letters 
Patent, is, 

i. ill an electric switch, a nuovaile con 

l'equiting he'ely to be eit, no ex 

tact, inejaber, its lever, a cofiberating atch 
and catch having a mutual engaging Vi?ith 
substantially c(extensive with the width of 
the switch, and means fol' tripping said 
latch mechanism, Y 

2. In an electric switch, a no Vale co 
tact in ember, its lever, means for nolinally 
holding the switch closed, a flat spiral trip 
ping coil, a U-shaped core secured at its 
hiddie to the center of said coil at (one end 
of the latter and eill)"; (iing the coil at each 
side thereof, and a triling an at tie act - 
ated by said core when eelgized by the 
coil. . 

3. ii) an electric switch, a h() valie co 
tact theinbei', its le vei', means for no 'inally 
holding the switch closed, a ilat, Siiral tri 
ping coil, a J-shaped (:(l'e secured at its 

7 

hiddle to the ceiler of said coil at the eld 
of the latter and embracing the coil at each 
side the 'eof, and a pivoted a 'nature having 
side portions loyable resectively in the re 
spective fields of the said opposite e l'ac 
ing portions of Saidi core to trij) said holding 
8:S. 

4... in an electric switch, a novable coi). 
tact lielle', its ever. Ianca's fi : ) ()!'}}aily 
holding the switch closed, an elect 'tilag 
letic tripping mechanish) for tipiig Silict 
lciding in eas, incli; ling a -shaped a rin 
tti'e culi'a('il)g the cofilei';itive part of Sic! 
in eclinisia, and pivoted () swing lei ()w is 
rest of the switch, said a 'hat tire ha\ing :), 
part adapted to lie engaged foi' (perating 
the same. 

5. In an electric switch, a movable coin 
tact neuil ()', its ey': ', means for no rally 
holding the switch closed, and elect 'tilag 
netic triliig lechanism foi i rii g strict 
holding lineas, including a j-sh: let a 'la 
ture en racing the coöperating ai'i (if saic 
mecha is and pivoted to swins: {e}} w the 
'est of the switch, and an insulted allie 
projecting below the switch for moving said 
a 'little. 

6. In an electric switch. : i) { } \able coin 
tact inel) bel', its level", elect 'oiharietic tri 
ping lechanism, and latching lechanism. 
including a catch of relatively this plate 
like materiai having an agai' (iii-part 
downhanging at je side of sail electroilag 
netic tripping illechanisi), sail electrinag 
netic tripling Jiecha} is int' cling :, piv 
oted a 'latil'c actuated by all orial e ii 
'ent, and having triling linea is exielding 
into the path of () veinent of said dow 
hanging eid of the catch for tripping the latte‘. 

. an elect ’ic SWitch, it ih () alie (') in 
tact inheimer', its lever, electronaghetic trip 
ping lechanisin, and latching mechaisin 
including a catch of relatively thin plate 
like material, U-shaped in cross sectiofi, hav 
ing its ends downhaging at the side's of the 
electrolmagnetic tripping mechanishi, said 
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electromagnetic ilipping mechanism includ 
ing a pivoted a mature act anted by abnor 
mal current and having tipping means ex 
tending into the path of movement of a 
downhanging end of the catch for tripping 
the latter. 

S. In an electric switch, a lovable con 
tact ember. its lever, electrojagnetic trip 
ling mechanisin, ill clilting a pivoted al'ma 
ture actuated iy alonormal current, and 
latching mechanism, including a catch of 
thin plate-like material having a portion 
downlanging in the path of said arnatire, 
and a roll normally rest 'ained by said catch. 

$). In an electric switch, a line vable coil 
ta't liehler, its le ver, a flat spiral iripping 

saici e ''1', latiling mechanisi) incial cling a 
('ath ivote to swing in said plane at 
low in hangiig at the side of said coil, and 
a list:ted a limit tile a(t):lted toy abn hal 
curret in said coil and having tripping 
leans extending int () the path of a (; yellent 
of sail (; ; ch for iriling the latter. 

(). It ai electric switch, a li(\alpie coin 
tact (hier, a is led (a trying lever hel'e- 

1,028, 102 

14. In an electric switch, a movable con 
taci in ember, a pivoted carrying lever there 
for having flat conductor portions at its 
opposite sides, tripping mechanism, includ 
ing a tripping coil terminating at One end in 
thin wide portions held flat against said flat 
conductor portions of the lever, and a U 
shaped core having its metal portion secured 
to the inner end of said coil. 

15. In an electric switch, a movable con 
tact member, a pivoted carrying lever there 
for having fiat end condictor portions at its 
oposite sides at said pivot, tripping mech 
anism including a flat spiral coil of thin flat 
ribbon, and a U-shaped clip secured to the 
inner end of said coil inaving thin wide ends ('oil stating in the plane of novelinent of hell flat against the ends of said level at 
said pivot, and a U-shaped core having its 

for having (pposite thin wide flat end-con 
(let' (litics at its siles stalling in its 
lane of Swinsriis novelinent at the pivot. : 

tripping cil having end collieto' clips in 
fiat eng: genet with said ever ends, and a 

holl said cliis all ent is hill' - 'essel to 
ether. 
11. In an electric switch, a novable coll 

i: ct le:'', a pivoted carrying lever they'e- 
for having of site thin wide flat end-con 
... it'i ( i hort it is at its sites standing it is 

; die portion secured also to the inner end 
{}i said coil. 

16. In a electric switch, a movable col1 
tact meinbei' having a U-shape form whose 
opposite ends constitute knife contacts, a 
pivoted lever having opposite plate-like sides 
stood edgewise in the lane of its swingiing 
novelent, sail U-shaped contact nemier 
i.eing secured at tie free end of said lever 
and racect at its side by said opposite side 
telle's of the level, and cooperating sta 
tionary contacts fol' engaging the opposite 
ends of said J-shaped movable contact meln spring a said pivot pressing side Wise it 

lane () ( swinigi; ; (; Venet at the ivot, a 
trippig oil i \ing end contrict or clips in 
flat engagement with silict ever ells, an a 
sprig it saici liv (; 'essing side wise it) 
hoi said clips and ends hard-ressed to 
g'tler. sail spring having also connection 
with s: it ever fi} giving sail ever an 
initial () iiig () yellent a lid checkiing the 
opening novellet when the switch is fully opened. 

12. In an electric" switch, a novable con 
tact inch ber, a pivoted carrying lever there 
for having ?ini ei ('s) tictor portions at its 
opposite sides it said ivot, and tripping 
lech: list inclit i? a tripping coil having 
at tile end a j-shaped clip with thin flat 
ends holding flat against the end portions of 
said it ver. 

13. in all electric switch, a novable con 
t: ct lenbei', a pivoted carrying lever there 
for having fai end conductor portions at its 
oposite sites it said pivot. and tripping 
(chanish including a flat spiral coil of 

hit at libi), and a J-shaped clip secured 
to the inner end of said coil having thin 
wide ends held ilat against the ends of said 
lever at said pivot. 

lci. 
. In all electric switch, a movable con 

tact member having a U-shape form whose 
oposite ends constitute life contacts, a 
pivoted level' having opposite plate-like 
sides stott edgewise in the plane of its 
swinging to Venelt, said U-shaped contact 
inter leing secured at the free el of said 

level aid "aced ; ; its side by sit it opposite 
site inenbei's (if the lever, and coöperating 
stationary contacts for engaging the oppo 
sitt ent is of said j-sh; ied loyable contact 
ineller, the sides of said level adjacent tile 
enti ('tions of said u-shaped movable co 
tact men ber having ollic tely flaring pol 
tions for wedging against said stationary 
contacts when the switch is closed. 

iS. in an electric switch, a brush contact 
composed of a plurality of superposed lami 
na all of substantially the same length bent 
to U-shape, coöperating contact means for 
making and breaking contact there with, the 
opposite elds of said U-shaped member 
being in runally inder tendency to in ove 
a part, and claiaping leans for holding 
ilhem toward each other in opposition to 
said telldency. 

9. in an electric switch, a brush contact 
composed of a plurality of superposed lami 
tha' all of substantially the same length bent 
to J-shape, coöperating contact means fol' 
making and breaking contact therewith, the 
opposite ends of Said -shaped member be 
ing ornally under tendency to move apart, 
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and adjustable clamping means for holding 
them toward each other in opposition to said tendency. 

20. In an electric switch, a stationary U 
shaped contact having its ends projecting 
outwardly, a coöperating movable U-shaped 
contact having its ends projecting toward 
the stationary contact to engage therewith, s y 

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 coöperating 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 free 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. 

- AES C. BADEAU. 
Witnesses: 

GEO. H. MAxweLL, 
M. J. SPALDING. 
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