
No. 680,652. Patented Aug. 3, 1901. 
L. L. ELDEN. 

CIRCUT BREAKER, 
(Application filed Nov. 8, 1897.) 

(No Mode.) 3. Sheets-Sheet 

r 

(4.4/zi-Scy. - Z7tze/Car, 
646.7%t---a -- 7,607eezyz Z. Azaezz/ 

ERS co, PHOTo-LTHD, wasHINGtox. b. c.   



No. 680,652. Patented Aug. 13, 1901. 
L. L. ELDEN. 

CIRCUIT BREAKER. 
(Application filed Nov. 8, 1897.) 

(No Modei.) 3 Sheets-Sheet 2.   



No. 680,652. - Patented Aug. 13, 1901. 
L. L. ELDEN. 

CIRCUIT BREAKER. 
(Application filed Nov. 8, 1897.) - 

(No Model.) 3. Sheets-Sheet 3, 

(Octaveettes. Z77vot7Zaz 

646 2/22-e-elette, Zeovzozzz ZAZaeve4 

6%. 

THE Nortas PETERs co, PHoro-LTHo, wasHNeon: D. c.   



O 

25 

45 

UNITED STATES PATENT OFFICE. 
LEONARD L. ELDEN, OF BOSTON, MASSACIUSETTS. 

CIRCUIT-BREAKER. 

SPECIFICATION forming part of Letters Patent No. 680,652, dated August 13, 1901. 
Application filed November 8, 1897, Serial No. 657,752, (No model.) 

to Clt, whon, it may concern: 
Be it known that I, LEONARD L. ELDEN, of 

Boston, county of Suffolk, State of Massachu 
setts, have invented an Improvement in Cir 
cuit- Breakers, of which the following de 
scription, in connection with the accompany 
ing drawings, is a specification, like letters 
On the drawings representing like parts. 

safety of and protection to the machinery of 
a plant, and from fire and loss of life, due to 
an excessive increase in the amperage, par 
ticularly of an alternating generator. 
As is Well known, an alternating generator 

rapidly develops an enormous output, liable 
to burn out the generator and calise other dis 
aster if the generator is short-circuited or 
overloaded; and it is the object of my inven 
tion to provide an automatic circuit breaker 
or controller which operates by gravity in 
stantly to cut out the generator under such 
circumstances, my invention also preventing 
the resetting of the controller or the remak 
ing of the circuit until the difficulty has been 
remedied; also, providing an ampere adjust 
ment or means for setting the controller for 
any given amperage desired without requir 
ing any change whatever in the position of 
the armature. 
In the preferred form of my invention I 

provide means for entirely killing or stopping 
the generator from generating current by 
simultaneously cutting out both the field-ex 
citer and the main current, this feature of 
:my invention also providing means for simul 
taneously closing both of said circuits by one 
movement of the circuit-breaker. 
A further feature of my invention resides 

in causing the armature to strike its own 
tripping or releasing blow for operating the 
cut-out without any help from the solenoid, 
as has been heretofore required, the main ad 
vantage of this feature being that thereby 
fewer turns are required and less power to 
operate the circuit-breaker. 

Heretofore it has been customary to put 
the cut out or controller on the switchboard 
removed from the dynamo, so that it has 
sometimes occurred that the latter has been 
short-circuited internally without opening 
the cut-out, resulting in the damage or de 

struction of the generator; but, as will appear 
more fully later on, my invention includes 
such an arrangement that no short-circuit 
can occur either externally of or internally in 
the generator without instantly opening the 
cut-out and killing the machine. 
My invention is particularly adapted to 

: generators having a composite field, although 
My invention is an improvement in elec 

trical circuit-breakers or cut-outs for the 
applicable to any kind of a generator or 
wherever a feed-circuit or any other circuit 
breaker is required, and my invention is fur 
ther adapted to multiphase machines oper 
ated in multiple, this feature providing means 
whereby if a mistake occurred in coupling 
the machines together the cut-out Would en 
tirely throw out the dynamo affected, not 
merely cutting out the main current thereof, 
but absolutely killing or throwing out the dy 
namo from the circuit. 
A further feature of my invention herein 

disclosed relates to means whereby a two or 
three phase or monocyclic alternator may be 
entirely cut out when any one of its line 
wires or circuits is short-circuited or over 
loaded, irrespective of whichever one it may 
be, So that no disturbance is possible to the 
dynamo from outside sources; also, in situa 
tions where there are a plurality of circuits 
interdependent or so related that a short-cir 
cuit or rise of current in any one produces 
effects in connection with others thereof I 
employ a corresponding number of automatic 
circuit-breakers and tripping apparatus there 
for responding to the opening of any one of 
the automatic circuit-breakers and operating 
to positively trip the other or others. 
The details of construction of my invention 

will be more fully pointed out in the following 
description, and the operation thereof will be 
particularly set forth, the novel features of 
my invention being defined in the appended 
claims. 
In the drawings illustrative of a preferred 

embodiment of my invention, Figure 1 is a 
front elevation of a circuit - breaker con 
structed to embody my invention in its sim 
plest form. Fig. 2 is a central vertical sec 
tion thereof on the line 22, Fig. 1. Fig. 3 is 
an enlarged fragmentary view, in perspective, 
of a detail of construction. Fig. 4 is a view 
similar to Fig. 1, showing further details of 

Fig. 5 is a view, construction and wiring. 
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partly in Section and partly diagrammatic, 
illustrating the use of my invention in con 
nection with a composite - wound dynamo. 
Fig. 6 is a fragmentary view in perspective 
illustrating the connection for operating sev 
eral of my circuit-breakers simultaneously. 
Fig. 7 is a view similar to Fig. 1, showing my 
invention constructed for operating with and 
for a constant-current circuit. Fig. 8 illus 

Io tirates diagrammatically the application there 

I5 

of to a multicircuit dynamo. Fig. 9 is a simi 
lar diagrammatic view showing the connec 
tions of the constant-current break with an 
alternator. 

Referring to Figs. 1 and 2, which show the 
more simple embodiment of my invention, 
A designates a suitable base of soapstone or 
Other usual material adapted to be screwed 
or bolted in vertical position where desired, 

2O and on this base are secured brackets to b', 
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3o from the bracket b. 

35 

45 

which Support a solenoid c, coiled about a 
shell c' or other convenient support and 
within which an armature c’ may reciprocate. 
This armature is herein shown as split at c 
or otherwise laminated in order to prevent 
oddy-currents, and is provided at its upper 
end with a lug or hammer c, projecting rear 
wardly to engage the lip end d of a trip d', 
pivotally mounted at din lugs b°, projecting 

This trip is pivotally 
connected at dopposite the lip end d to a 
link d", pivoted at d to the forward end of a 
detent d", mounted at d between the upper 
ends of arms b of the bracket b. The detent 
d is provided with a hooked end d, adapted 
to retain a similar hooked end e of a con 
tact-lever E in locking engagement there with, 
as shown in Fig. 2. The lever E is provided 
with a usual insulating-handle e', of ebonite 
or other suitable material, mounted between 
or on the bifurcated copper or brass contact 
arms ee, which have at their outer ends the 
usual make-and-break devices, comprising 
contact-blades e' and carbons e”, yieldingly 
and adjustably supported on brackets et and 
coöperating with carbons a, yieldingly sup 
ported on Spring-brackets d' and adjacent 
spring-clips C, secured at a to the base A. 
The lever E is pivotally mounted at ef 

5o on Stands b', projecting upwardly from the 
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bracket bat each side of the armature c, 
Said lever E having legs e depending adja 
cent the bracket bat its rear upper side, said 
legs having feet or enlargements e' to engage 
the upper ends of opposite spring-plungers 
9, Carried on a cross-head g', reciprocable on 
a rod g, secured at g in the bracket b and at 
g" in the bracket b'. Between the cross-head 
and the bracket b' the rod g is surrounded 
by a stiff spring g, so that when the lever E 
is placed in locking engagement with the de 
tent d", as shown in Fig. 2, the legs eS are 
caused to depress the plungers g and com 
press the Spring g, the result being that when 
Subsequently the detent is automatically re 
leased, as Will be presently explained, the 
Spring g forcibly and instantly throws the 
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lever E backward, thereby breaking the cir 
cuit. As the lever E is thrown backward it 
is caught by opposite buffer-springs is k", 
flared at lc and mounted on the bracket b. 
The armature c is normally held suspend 

ed by a catch or bail c, supported at the free 
extremities of a spring c", as clearly shown in 
Fig. 3, on a tongue h of a dog h", pivoted at 
h° in the upper ends of the stands b', said dog 
having a weight h mounted on an arm h" 
thereof, said arm preferably being graduated, 
as indicated at h, to indicate the amperes to 
which the weight is set, as will be presently 
explained, the weight being provided with 
means of adjustment, a set-screw h being 
herein shown for the purpose. The arma 
ture has opposite studs c, adapted to travel 
in ways provided between the vertical rear 
edges of the stands b', and opposite parallel 
front edges of guides b, projecting from the 
bracket b, so that when the current in the 
solenoid is unduly increased from any cause 
the moment its amperage exceeds that to 
which the weight h is set it will draw the 
armature c down out of engagement with the 
tongue h of the dog, and the moment the ar 
mature escapes from the dog it will drop by 
its own weight, causing its hammer c to 
strike the trip d' and instantly release the 
detent d' from engagement with the lever E, 
permitting the spring g instantaneously to 
throw back the lever and break the circuit. 
The lever Eisprovided adjacent the bracket 

b with fingers e0 in the path of the studs c, 
adapted to engage the latter and lift the air 
mature, restoring it into engagement with 
the dogh', the spring c' yielding for this pur 
pose and permitting the bail c to ride over 
the curved under side of the tongue h and 
Snap into engagement there with above the 
Saline. It will be understood that this move 
ment takes place with extreme rapidity and 
automatically, inas much as the instant the 
hammer c' strikes the lip d, thereby releas 
ing the detent d, the lever E is at once 
thrown back, thereby raising its fingers e10 
and at once restoring the armature into its 
raised position, as shown in Fig. 2. Under 
Ordinary circumstances the lever E will be 
left in its backwardly-thrown position until 
the short-circuiting or other cause of the pil 
ing up of current in the circuit has been 
remedied. If, however, any one should at 
tempt to make the circuit again before this 
has been done by restoring the lever to its 
original position, my invention provides that 
such attempt will be ineffectual, for the rea 
SOn that as long as the amperage of the cur 
rent remains above the point to which the 
Weight his set the solenoid will hold down 
the armature out of engagement with the 
dog h' whenever the lever E is raised so as 
to permit its fingers e' to release said arma 
ture, and this lowering of the armature will, 
as is evident, maintain the detent d thrown 
back, so that it cannot engage the lever E. 
When my invention is used simply to cut 
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out a line-wire or feed-circuit, the connec 
tions are as shown in Fig. 1, where in desig 
nates the feed or line wire going to a binding 
post n' and thence at m to the solenoid, 
passing at m through the base A and thence 
to a post n', extending from the right-hand 
contact, as herein shown, the out wire being 

O 

connected to the left-hand contact at m'. A 
further feature of my invention, however, re 
sides in adapting it for use in connection 
with the exciter-field of a dynamo, this be 
ing illustrated in Figs. 4 and 5. Referring 
to the latter, M designates any kind of an 
alternator, herein shown as a composite-wound 
generator and of which in is the composite 
field circuit and in the excited field-circuit. 
In order that the exciter-circuit may be con 
trolled by the circuit-breaker, I secure to the 
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lever Ethereof in any convenient position, 
herein shown in Fig. 4 as beneath the han 
dle e', a bare, insulated from the handle and 
having at its ends contacts e to coöperate 
with usual contact-springs e', secured at e 
to the base A, the exciting - wire m being 
connected to these contact-springs e', as 
shown in Fig. 4. This construction, as will 
be evident, insures that whenever the circuit 
m of the generator is broken the exciter-cir 
cuit n' will be simultaneously broken also, 
(and this applies for any main circuit and 
exciter-circuit whether in a composite-field 
generator or not,) so that there is no possi 
bility whatever of any piling up of current 
in the dynamo when any short-circuiting or 
overloading has occurred at any point. This 
provision is especially intended for alterna 
tors where it is desired entirely and in 
stantly to kill or stop the dynamo generat 
ling. 

Referring further to Figs. 4 and 5, it will 
be observed that I have provided a resist 
ance-coil r across the contacts a, a, connect 
ing under the base A from one post to the 
other, and have insulated the buffer-springs 
lc and c' at k and connected it by a short 
circuiting wire m' through a binder-post an 10 
to one side of the commutator at ni', said cir 
cuit being completed by a tap m from the 
breaker at lc to the other side of the commuta 
tor, this provision being for the composite 
type of dynamo. In such dynamos when the 
breaker is opened destructive arcing occurs 
at the commutator non account of the back 
kick or field or armature discharge, and this 
resistance r prevents the actual opening of 
the composite field-circuit upon the release 
of the lever E, but allows the current to pass 
through itself (in much-reduced quantity) 
until the lever E has made contact with the buffer-springs he k", whereupon the composite 
field is instantly short-circuited through the 
connections m, k, E, lic', m', and m at m'. 
It will thus be seen that the dynamo is en 
tirely cut out or killed without any sparking 
at the commutator or strain on the insulation 
of either armature or field. 

In Fig. 6 I have illustrated a further, fea 

ture of my invention, where p designates a 
rod on which are rigidly secured the respec 
tive trips d' of a plurality of circuit-breakers 
mounted side by side, the rod p being pivot 
ally supported in brackets b. The rod is 
composed of sections, one for each breaker, 
having insulated joints p", the construction 
and wiring of the respective breakers being 
otherwise the same as already described. 
This provision is particularly intended for 
multiphase and monocyclic generators, in 
which case a circuit-breaker is provided for 
each line-wire of the generator, so that in a 
three-phase generator, for example, there will 
be three circuit-breakers, and these breakers 
are all coupled together in a gang by the rod 
p or any equivalent therefor. When, there 
fore, an accident occurs to any one circuit of 
the generator, not only is that line cut out, 
but the entire generator is instantly killed, 
because the tripping of any one trip d' acts 
through the rocker-rod p simultaneously to 
operate all the trips, and thereby release all 
the levers E, cutting out all the line-wires, as 
well as the exciter-wire, of the generator. 

Referring to Figs. 7 to 9, I have shown a 
feature of my invention for use with a sin 
gle-circuit or a multicircuit series dynamo 
or with any series circuit-i. e., where the 
current is kept constant and the voltage va 
ries with the load, as distinguished from dy 
namos or circuits wherein the voltage is kept 
constant and the current or amperage varies 
with the load. The latter is the case in those 
features of my invention already described. 
In the former, however, it frequently hap 
pens a circuit or some part of it will break 
or a fixture or lamp will prove defective, 
thereby causing an are to be made which is 
liable to cause fires or lead to other danger; 
but as the amperage remains the same, be 
ing held constant by the controller of the dy 
namo, a break depending upon the main cir 
cuit for its operation, as previously described, 
would not work, or at least would not be suf 
ficiently sensitive to work, soon enough to cut 
out the circuit before the damage had been 
accomplished. Accordingly in Fig. 8 N in 
dicates a usual single or multicircuit dy 
namo, herein shown as the latter, having 
commutators n' n° 1, from which the cir 
cuits 1 2 3 4 are connected in series, as usual. 
In each circuit I interpose a break R, having 
the line-wires connected thereto at m'. Fig. 
7, and passing thence at r" to a contact a, 
preferably through a shunt or resistance coil 
r, to the opposite contact a, thence to the 
lamps or other translating devices, and back 
through a post 'to the dynamo N. The so 
lenoid of the break is wound with a fine wire 
rin shunt across the line-circuit, being shown 
connected between the binding-posts ma' r, 
the break being provided with a short-circuit 
i' n, the same as already described and 
shown in Fig. 4 at no m. Thus when acci 
dent occurs in any one of the line-wires of 
the circuits 1, 2, 3, or 4, as the case may be, 
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4. 

the fine wire will cause the break of that 
particular circuit to respond instantly and 
cut out that circuit by short-circuiting it 
through the wires in across the break, and 
this occurs without in any wise affecting any 
of the remaining circuits. 

Fig. 9 shows an application to an alter nator, 
M. indicating an alternating generator or dy 
namo, which may have its usual multiple 
circuit in and is provided with a circuit n', 
leading to a transformer t and rectifier T, 
which produce a constant current for the lamp 
circuit m, in which I place my break R, as 
shown. 
The operation of my invention will be 

readily understood from the above descrip 
tion. 

Referring to the more complex form of the 
invention shown in Fig. 4, we will suppose it 
is fastened, as stated, directly on the dynamo. 
(Shown in Fig. 5.) If now a short-circuit oc 
cur on the main line or in the generator or 
the circuit be overloaded, the instant the am 
perage increases to the point at which the 
Weight his set the solenoid C will draw down 
the armature c' sufficiently to disengage its 
bail c. from the tongue h, whereby it drops 
at Once by gravity forcibly into contact with 
the trip d', thereby throwing back the detent 
d out of engagement with the lever E at e. 
This permits the latter to be forcibly thrown 
out by the spring g and plungers g, break 
ing the contacts at a, and e and immediately 
making contact with the buffers k c'. The 
break at eat once cuts out the exciter-cir 
cuit in, and the break at a C, at once cuts out 
the composite circuit or field. Ordinarily 
this Would kill the generator; but to make it 
absolutely certain the contact made at le lic' 
(or any other place desired) by the lever Eas 
it was thrown down completes the circuit m' 
across the commutator in and short-circuits 
the entire generator, the resistance effect 
ually preventing any disastrous sparking at 
the commutator, which would otherwise re 
sult from the sudden drop. When my in 
vention is used as a feed-circuit breaker or 
controller, the exciter-contacts and connec 
tions n' in are omitted, as shown in Fig. 1. 
For a two-phase alternating-current genera 
tor two breakers would be coupled together, 
as indicated in Fig. 6, so that, for example, if 
one pair of the wires, which might be used to 
light a building, should get short-circuited or 
overloaded while the other pair were un 
affected, nevertheless the generator will be 
effectually killed, because whichever solenoid 
acts its armature and trip rock the shaft p 
and trip both cut-outs, and thereby prevent 
any disturbance of the generator from out 
side sources over the circuit not primarily 
affected. So, if several multiphase genera 
tors were operated in multiple, if a mistake 
occurred in coupling them together the cir 
cuit-breakers would act simultaneously and 
entirely throw out the generator affected. 
When the fault which occasioned the break i 
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has been remedied, the two circuits of the 
exciter-field and the composite field (this be 
ing the type with which I have illustrated 
the use of my invention, Fig. 5) are simul 
taneously made or restored again by one re 
turn movement of the one handle e', the lever 
E being caught and held by the detent d but 
if the fault has not been entirely remedied 
no one can by accident or design restore the 
lever, because the armature will constantly 
fall and hold back the detent, as before ex 
plained. In use with a constanti-current Se 
ries circuit, either direct or not, if a break or 
other accident occurs-for instance, in cir 
cuit 2, Fig. 8-the shunt-winding irresponds 
at once and instantly cuts out the main cir 
cuit 2 or short-circuits it through 7 n., so that 
there is no danger of live wires, &c., in the 
street and at the same time the other circuits 
13, and 4 are unaffected. In Fig. 9 the shunt 
winding acts in substantially the same way 
to cut out the main line or circuit m' by the 
opening of the circuit upon the release of 
the break-lever. 

It will be understood that very many 
changes in construction and arrangement of 
parts and in the wiring may be resorted to 
without departing from the spirit and scope 
of my invention, the latter not being other 
wise limited than as hereinafter expressed in 
the claims. 
Having described my invention, what I 

claim, and desire to secure by Letters Patent, 
S 

1. An automatic circuit-breaker, compris 
ing a break-lever, means normally holding it 
in contact position, and automatic tripping 
mechanism to trip said holding means, said 
tripping mechanism including a trip, a grav 
ity device to engage said trip, a dog normally 
sustaining said gravity device, and a solenoid 
to release said gravity device and permit it to 
fall into engagement with said trip, and means 
preventing the reéngagement of said ever 
by said holding means during the continuance 
of the disturbance which caused it to be 
tripped, substantially as described. 

2. An automatic circuit-breaker, compris 
ing contacts, a break-lever, a detent for said 
lever, and tripping mechanism for said de 
tent, including a solenoid, and an armature, 
means independent of the armature for Wal 
rying the resistance of said armature without 
affecting in any way the position of the ar 
mature, substantially as described. 

3. A circuit-breaker, in combination with 
a dynamo, contacts and connections normally 
making proper field and line circuits for the 
latter, and other contacts and short-circuit 
connections for the dynamo normally broken 
by said breaker, the break-lever of said cir 
cuit-breaker serving to break said first-men 
tioned connections and thereby make said 
other connections, the latter when made 
short-circuiting the dynamo-fields, substan 
tially as described. 

4. An automatic circuit-breaker, compris 
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ing a break-lever, a solenoid, an armature 
actuated by said solenoid, and a dog pivoted 
above said armature, the latter having a 
catch to engage said dog, and said dog being 
provided with a weight adjustable thereon to 
counterbalance said armature, a detent nor 
mally engaging said lever and holding it in 
closed position, and tripping mechanism in 
the path of said armature and connected with 
and to trip said detent, substantially as de 
scribed. 

5. An automatic circuit-breaker, compris 
ing a break-lever, a solenoid, an armature ac 
tuated by said solenoid, and a dog pivoted 
above said armature, the latter having a 
Spring-catch to engage said dog and said dog 
being provided with a weight adjustable 
thereon to counterbalance said armature, a 
detent normally engaging said lever and hold 
ing it in closed position, and tripping mech 
anism in the path of said armature and con 
nected with and to trip said detent, whereby 
upon a predetermined excitation of said so 
lenoid, said armature will be withdrawn from 
said dog and permitted to fall in contact 
with said tripping mechanism, substantially 
as described. 

6. An autoimatic circuit-breaker, compris 
ing a break-lever, a solenoid, an armature ac 
tuated by said solenoid, and a dog pivoted 
above said armature, the latter having a 
spring-catch to engage said dog, and said dog 
being provided with a weight adjustable 
thereon to counterbalance said armature, a 
detent normally engaging said lever and hold 
ing it in closed position, and tripping mechan 
ism in the path of said armature and con 
nected with and to trip said detent, whereby 
upon a predetermined excitation of said so 
lenoid, said armature will be withdrawn from 
said dog and permitted to fall in contact with 
said tripping mechanism, said lever having 
means tending to restore said armature to its 
engaged position with said dog, substantially 
as described. 

7. A circuit-breaker, comprising a break 
lever, automatic actuating mechanism there 
for, separated contacts adapted to be opened 
and closed by said break-lever, a resistance 
device between said contacts, a main cir 
cuit including said actuating mechanism and 
normally made by the closing of said lever 
With said contacts, a second circuit normally 

5 

broken, and means closing said second circuit 
by the full opening movement of said lever, 
said resistance preventing destructive spark 
ing at said contacts by the opening movement 
of said lever while the lever is moving from 
closed position to fully-open position, sub 
stantially as described. 

8. Tripping apparatus for automatic circuit 
breakers comprising the combination with 
two or more automatic circuit-breakers and 
their circuits, of means responding to the 
opening of any one of the automatic circuit 
breakers and operating to positively trip the 
other or others, substantially as described. 

9. A plurality of circuit-breakers, each pro 
vided with its own independently-movable 
lever having their releasing devices coupled 
together by insulated sections whereby elec 
trical action in one produces corresponding 
mechanical action in all, substantially as de 
scribed. w 

10. The combination with a constant-cur 
rent circuit, of a break in said circuit, and 
automatic break-operating means responding 
instantly to the initial rise in potential in the 
circuit due to a break or other accident 
therein, substantially as described. 

11. The combination with a constant-cur 
rent circuit, of a break in said circuit, and a 
shunt across and in direct, uninterrupted 
connection with said circuit and including 
the break, said break being responsive to 
said shunt for cutting out the said circuit, 
substantially as described. 

12. The combination. With a constanti-cur 
rent circuit, of a circuit-breaker in said cir 
cuit, short-circuit connections from the ter 
minals of said circuit to said circuit-breaker 
and normally broken thereat, and automatic 
means to operate said circuit-breaker respon 
sive to rise in potential in the circuit due to 
a break or other accident therein, said short 
circuit connections being closed by the said 
automatic operation of the circuit-breaker, 
substantially as described. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

LEONARD L, ELDEN, 
Witnesses: 

GEO. H. MAXWELL, 
FREDERICK. L. EMERY. 
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