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To all whom it may concern:

Be it known that I, Mavcory P. RYDER 2}
citizen of the Umted States, and a 1{351dent
of White Plains, in the county of West-

5 chester and bmte of New York, have m-
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vented a new and Improved Clircuit- Breaker,
~of which the following is a full, clear and
emmt description. :

My invention relates to cncmt bleahers,
and admits of general use, but 1s peculiarly
applicable In cases where it may be desirable
to break the circuit only when there 1s a
long continued excess of cmrent flowing
thr Gﬂgh 1it. In other words, 1 seek to pro-
duce a type of circuit breaker which is sen-
sitive to long continued excesses of current,
but which 1s not affected by momentary in-

creases or decreases of the same.
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My 1mmvention consists in the novel disposi-
tion or relative arrangement of a trans-
former, a fuse and coils for a magnetic cir-
cult breaker which controls the cirecmit of
the primary of the transformer, such novel
L:L]bp{):::li 10N or arrangement compr:tsm-ﬁ* mag-
netic circuit breaker coils and the fuse in
shunt relation to one another upon the sec-
ondary circuit of the transformer, as is here-

~inafter described and then spemﬁed in the
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- a so-called kmf_e switeh.
- nal 5

¢laims.

By my invention, as will be hereinafter

more apparent, I secure not only reliability
of action, but provide a wide margin of ad-
justinent and operation for the  circuit

breaker and further simplify and reduce the

size of the device and secure freedom from
danger in operation of the apparatus.
Reference is to be had to the accompany-
ing drawings forming a part.ef this speci-
ﬁc ation, in which mm"shn charactéery of rei-

erence indicate corresponding parts 1 all
the figures.

Ifwuw i 1s a side elewtmn partly dia-
gmmnnhc showing my invention in use ;

- and Fig. 21is a section upon the line 2—2 of

Fig. 1, 1001{111{)‘ in the direction indicated by
the ALTON. '

Upon the board 1 is mounted a pﬁst 2,

pwr:}t{,d upon which is a knife 3, engaging
a bifurcated contact 4, the post 9 and the
contact 4 being pr ovided respectively with
‘terminals b, 6, all of these parts constituting

Krom the temu—

upon the board &

—I*ln' 2.

a wire 7 leads to the dynamo 8, and
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from this dynamo a wire 9 leads to the pri-
mary winding 10 of a transformer 11. The
secondary winding of this transformer is
connected with the wires 13 , 14, for energiz-
ing the lamps 15, which are connected in
the usual or any desired manner. KFrom
the primary winding 10 a wire 16 leads to
a primary winding 1£ from which a wire

18 leads to the terminal 6. The secomlﬂ_ry

winding 19 1s d}sposed adjacent to the pri-

mary mndmg 17, these two windings con-

cstltutmﬂ 2 second transformer.
pr ovided with terminals 21, 22, 1s connected
to a circuit 46, 47 and in shunt relation to
a magnet coil 38 on said circuit as shown.
The upper end of the knife 3 iz provided
with a head 23, connected thereto by the in-

A lme 20

sulation 24. J ournaled upon this head is a

link 25, which is pivotally connected with

S]ldlllﬂ rod 26, passing through a cap 27,

thls cap beuw | ,__glcllt,r mounted upon a boavd
39. One end of this cap 27 1s provided with

‘a plate 28, and resting against this plate is
a spiral spring 29, which also engages an

annular boss 30, mounted nnldly upon the
sliding rod 26. Another spiral spring 31 is
mounted upon the opposite side of the annu-
lar boss 30, and serves as a bufler to cushion
the movements of the sliding rod 26 in one

of its long 1t11d]nled1reet10m, as will be seen

from Fw 1. A

p(}c;‘t 33 1s rigudly mounted

2, and journaled upon this
post is a knife 64 provlded with a handle 35
and with a slot 36, this slot being 1(}0&;&]\?

I.I.'"

engaged by a Q]ldmg pivot 87, rigidly mount-
ed within the sliding rod 26. A solenoid 38

1s provided with a mmﬂﬂfle core 34, the up-

per portion 40 of which 1s c{)mpamtwely_
{ small and is rounded upon its upper end as

shown. The shiding rod 26 is provided with
a notch 41, as shown more particnlarly in
A sieeve 42 15 loosely mounted npon
a q‘m‘[wnmy boss 49, being held 1n position

'b'-ﬁ“ U;e disk “L'_h this disk being secured DY A

pin 44 passing diamety mallv through the
boss 49, as 111{11(3‘1%(?1 in dotted lines in T 12, 2.
The boss 49 is Yigidly mounted upon a base
or bracket 45, which 1s in tuwrn rigidiy con-
nected with the board 32, said boss car PYING
an arm 44* normally mﬂnwmn a noteh i1 as
shown 1n P 10, 2, Vﬁm% 40, %’Z’ conneet the
transformer 19 and the fuse 20 with the

solencid 38, the arrangement of these mem-
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bers being 3
and  solenoid 388, or equivalent ma onetic
member of the civeuil hreaker, are connected
in parallel with each other across the second-
ary circait. Owiag to the impedance of
the coil in shunt relation to the fuse bui little
current flows in the shunt around the fuse
while same iIs intact, but when the fuse blows
opening the short civenit path, the current is
torced to act on the magnetic member of
the circuit breaker. A bracket 48 normally

supports the core 39 in its lowermost po-

sition.

The action of my device is as follows :—
The dynamo 8 being started up, the primary
windings 10 and 17 are energized, and they
mn turn act inductively upon the secondary
windings 12 and 19. The fuse 20 is of such
thickness as to be rendered insensitive to mo-
lnentary mcreases in current, but is readily

melted by an excess of carrent if the same be

long continued. As will be seen, the fuse
forms a shunt of low or practically no in-
ductance around the solenoid coils of the
magnetic civenit breaker, while, on the other
hand, the coils themselves being of  com-
paratively high inductance, there is an ex-
tremely eflectual shunting of the alternating
currents around said coils o long as the fuse
remains intact. Ifence, so long as the alter-
natmg current on the secondary is insuffi-
cient to melt the fuse, practically no current
will flow in the -coils of the magnetic cir-
cuit breaker and the current flow on the
main circuit and on the secondary may vary
within very wide limits without affectin
to any apnreciable extent the strength of the

solenoid. "This insures complete freedom

from accidental operation of the device un-
der ordinary variations of load on the main
circuit of the system and gives, in effect, a
wide margin of action or adjustment for the
magnetic circuit breaker. When, however,
an overload oceurs sufficient to melt the fuse,
then all the currvent theretofore diverted
from the coils by the codperation of the low
inductance in the fuse branch and the high

inductance in the coil branch of the sec-
~ondary 1s compelled to flow in said coll, and

the cireuit breaker will be cansed to act as
hereinafter more fully set forth. The usgual

“position of the apparatus, while the (lynamo

8 1s m action, is shown in Fig. L, the knife
switches 3 and 34 being in the position in-
heated. ” Alternating  currents are  sent
through the primary winding 17, and these
i turn indnee alternating cinvents in the
sccondary  winding 19, therchy - throwing
niore - or less current. through the fuse 20,
which thus serves to short civenil the sole-
notd 38, so as to render the same inaclive.
A momentary inerease of current through
the main circuit of course produces a mo-

mentary ncrease of current through the sec-

g preferably such that the fuse 20 ondary winding 19, and slightly elevates the

teusion of the spiral sprin
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65
teinperature of the fuse 20, If the excess of
current 1s only momentary, however, and not
of too great magnitude, the fuse 20 ig not
nelted, and therefore continnes to serve ag a
short civeunit for the ragnetic member 88.
if, however, the excess of current be long
continued, the fuse 20 wmelts out and the
entive current of the local cirenit passes
through the wires 46, 47, aud wolenoid 38,
which now operates us a trip coil for the 73
automitic circuit breaker and being abruptly
cuergized lifts the core 39.  The upper por-
tion 40 of this corve thereupon raises the arm
44t out of the noteh 41, and therchy reléases
the sliding rod 36. This rod acting under

g 29 suddenly
noves to the rght; thereby moving the knife
3 $0 as to open the switch and stop all flow
of current in the main civeuit.

I amaware that circult -breakers have
heretofore been used in which an excess of
current 1m a main or working circuit caused
a tuse m said circuit to blow and thus open
the circuit.  Snuch civeuit breakers, however,
cannot be depended upon to safely and
surely open a circuit carrying a large amount
of power at high voltage. In my device the
tuse 15 traversed by current of small velume
and voltage as compared with that on the
main cliceuit or cireuit to be protected and is
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not «epended upon to open said main or

other cirenit directly but merely bri ngs 1nto
action at the proper time the magnetic. mem-
ber of an automatic switch or cirenit bre: ker,
which member is in shunt relation to the
fise 1na cirenit indoctively related to the
main cireuit and operates to release the cip-
cait breaking member of the automatic cir-
cnit breaker or switeh. |

My invention combines the safety and re-
ltability of the automatic switch for opening
the eireuit and-the time limit of the fuse. 1
do not limit myself, however, to the particu-
lar areangement of (he mechanisin above de-
scribed, nor to the electrical connections dis-
closed~Tor obviously these details may be
varica considerably without departing fron
the spivit of my invention.

tlaving thus deseribed my invention, T
clatm as new and desire to seenre by Letters
atent —- | | -

I. "t he combination, substantially as de-
sertbed) of a transformer, a magnetie cireuit
hreaker for the main cireuit of the system,
a fose and inagnetic coils for said eircuit 120
breaker in shunt or parallel relation to one =
another on the secondary of the transformer,
ns and for the purpose set forth,

2. 'the combmation of a mnin or workinge
crreutt, an aatomalic eireuit hreaker for .
lerrupting the flow of excess current {here-
i, a transformer connected to said cirenit, a
fuse and trip cotle for said circuit breaker,
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sald fuse and coils being 1n shunt or parallel | name to this specification in the presence of
relatign to onE another on a seconlda,r}lf of the | two subscribing witnesses. o
transtormer forming, respectively, low in- S 5 T -
ductance and comparatively high inductance ' MALCOLM P. RYDER.
5 branches for the flow of the alternating cur- | Witnesses: |
rents furnished from the secondary. WartoNn HARRISON, -
In testimony whereof I have signed my | . = Everarp BorroN MARSHALL.
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