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To all whom it may concern:

Be it known that I, Mavcorm P. Ryper, a
citizen of the United States, and a resident
of White Plains, in the county of West-
chester and State of New York, have in-
vented a new and Improved Circuit-Breaker,

. of which the following is a full, clear, and

xact deseription.

\Iy invention relates to cncmt breakers,
and admits of general use, but is peculiarly
applicable in cases where it may be desirable
to break the circuit, only when there is a
long continued excess of cwrrent flowing
through it. In other words, I seek to pro-
duce a type of circuit breaker which is sen-
sitive to long continued excesses of current,
but which is not affected by momentary in-
creases or decreases of the same.

My invention consists in the novel-disposi-
tion or relative arrangement of a trans-
former, a fuse and coils for a magnetic cir-
cuit breaker which controls the circuit of
the primary of the transformer, such novel
disposition or ayrangement comprising mag-
netic circuit brealer 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 specified in the
claims. :

By my invention, as will be hereinafter

more apparent, I secure not only reliability
of action, but provide a wide margin of ad-
justment 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.of this speci-
fica wtion, in which simily charactéts of ref-
erence indicate correspondmg parts in all
the figures.

I«lmue 1 is a side elevatlon, partly dia-
gmnmnhc, showing my invention in use;
and Fig. 2 is a section upon the line 2—2 of
Fig. 1, looking in the direction indicated by
the arrow.

Upon the board 1 is mounted a post 2
pivoted upon which is a knife 3, eng;acrmg
a bifurcated contact 4, the post 9 and the
contact 4 being pr ovided respectively with
terminals 5, 6 aH of these parts constituting
a so-called knife switch. From the termi.
nal 5 a wire 7 leads to the dynamo 8, and
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f10m 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 ave connected in
the usual or anly desired manner. Krom
the primary winding 10 a wirve 16 leads to
a primary winding 17, from which a wire
18 leads to the terminal 6. The secondary
winding 19 is dlsposed adjacent to the pri-

mary mndlng 17, these two windings con-

stituting a second transformer.
provided with terminals 21, 22, is 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 8 is provided
with a head 23, connected thereto by the in-
sulation 24, J ournaled upon this head is a
link 25, which is pivotally connected with
a sliding rod 26, passing through a cap 27,
this cap buno rigidly mounted upon a board
89. One end of this ¢ cap 27 is pr ov1ded with
a plate 28, and resting against this plate is
a spiral spring 29, which also engages an
annular boss 30, mounted ]Jﬂldly upon the
sliding rod 26. Another spiral spring 31 i
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 1tud]mhdlrect10m, as will be seen
from Flo 1. A post 338 is rigidly mounted
upon the board 32, and journaled upon this
post is a knife 84, provided with a handle 3

and with a slot 36, this slot being loose]v
engaged by a Q11dmg pivot 87, rigidly mount-
ed within the sliding rod 26. A solenoid 38
is provided with a movable core 39, the up-
per portion 40 of which is compamtwely
small and is rounded upon its upper end as
shown. The sliding rod 26 is provided with
a notch 41, as shown more particnlarly in
A sleeve 42 1s loosely mounted npon
a ﬁtd’rlonzuy boss 49, being held in position
bv the disk 43, this disk being seciived by a
pin 44 passing dmmetucallv through the
boss 49, as indicated in dotted lines in T 1g. 2.
The boss 49 1s Yigidly mounted upon a base
or bracket 45, which is in turn rigidly con-
nected with the board 32, said boss car rying
an arm 44, normally engnging a noteh i1 as
shown in Fi ig. 9. Wires 40, éc’Z connect the
transformer 19 and the fuse 20 with the
solencid 88, the arrangement of these mem-
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bers being preferably such that the fuse 20 ondary winding 19, and slightly elevates the

and solenoid 38, or equivalent ma gnetic
mewmber of the cireuit hreaker, are connected
in parallel with each other across the second-
ary circuit. Owiag to the impedance of
the coil in shunt relation to the fuse but little
cirrent flows in the shunt around the fuse
while same is intact, but when the fuse blows
opening the short civeuit path, the current is
forced to act on the magnetic member of
the cirenit breaker. A bracket 48 norwmally

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
in turn act inductively upon the secondary
windings 12 and 19. The fuse 20 is of such
thickness as to be rendered insensitive to mo-
lentary increases in current, but is readily
melted by an excess of current 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 cirenit breaker, while, on the other
hand, the coils themselves being of - com-
paratively high inductance, there is an ex-
tremely effectual shunting of the alternating
currents around said coils go long as the fuse
remains intact. Ifenee, so long as the alter-
nating current on the secondary is insuff-
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 cireuit and on the secondary may vary
within very wide limits without affecting
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 current theretofore diverted
from the coils by the cobperation of the low
inductance in-the fuse branch and the high
inductance in the coil branch of the see-

ondary is compelled to flow in said coil, and

the cirenit breaker will be caused to act as
hereinafter more fully set forth. The nsual
position of the appa atus, while the dynamo
8 1s in action, is shown in Fig. 1, the knife
switehes 3 and 34 being in the position in-
dieated.  Alternating * currents are  sent
through the primary winding 17, and these
i turn indnee alternating corvents in the
secondavy  winding 19, therchy throwing
niore’ or losy current. through the fuse 20,
which thus serves to short cireuil the sole-
noid 38, so as to render the same inactive,
A momentary inerease of eurrent through
the main circuit of course produces a mo-
mentary increase of curtent through the sec-
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65
temperative of the fuse 20, If the excess of
current is only momentary, however, and not
of too great magnitude, the fuse 20 is not
meltect, and therefore continnes to serve as a
short cireuit for the raagnetic member 38,
If, however, the excess of current be long
contintied, the fuse 20 wmelts out and the
entive. cuvrent of the local civeuit passes
through the wires 46, 47, and wolenoid 38,
which now operates as a trip coil for the 75
automatic civcuit breaker and being abruptly
euergized lifts the core 89. The upper por-
tion 40 of this core therenpon raises the arm
44* cut of the noteh 41, and thereby releases
the sliding rod 36. This rod acting under

70

80

ctension of the spiral spring 29 suddenly

moves to the right; thereby moving the knife
3 50 as to open the switch and stop all flow
of current in the main civeuit.

I am aware that circuit breakers have
heretofore been used in which an excess of
current In a main or working circuit caused
a fuse in said cireuit to blow and thus open
the circeyit. Such cirenit breakers, however,
cannot be depended upon to sufely and
surely open a cireuit carrying a large amount
of power at high voltage. In my device the
tuse is traversed by curvent of small velume
and voltage as compared with that on the
main-cireuit or cireuit to be protected and is
not depended upon to open said main or
other cirenit directly but merely brings into
action at the proper time the magnetic. mem-
ber of an automatic switch or circuit breaker,
which wember is in shunt relation to the
fuse in a circuit inductively related to the
main civeuit and operates to release the eir-
cuit breaking member of the automatic cir-
enit breaker or switeh, '

My invention combines the safety and re-
lHability of theé.antomatic switch for opening
the civeuit and-the time limit of the fuse.
do not limit myself, however, to the particu-
lr ariangemnent of the mechanism above de-
scribed, nor to the electrical connections dis- 110
closed~for obviously these details may be
varied considerably without depariing from
the spirit of my invention.

[Taving thus deseribed my invention, I
claim as new and desire to secure by Letters
Patent —

I. The combination, substantially as de-
seribed, of a transformer, a magnetic cireuit
breaker for the main ciceuit of the systen,
a fuse and magnetic coils for said cireuit 120
breaker in shunt or parallel relation to one
another on the secondary of the transformer,
as and for the purpose set forth.

2. The combumtion of a main or working
cireuit, an automatic eireuit breaker for in.
ferrupting the flow of excess current there-
in, a transfornier connected to said cirenit, a
tuse and trip coils for said circuit breaker,
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said fuse and coils being in shunt or parallel
relation to one another on a secondary of the
transformer forming, respectively, low in-
ductance and comparatively high inductance
branches for the flow of the alternating cur-
rents furnished from the secondary.

In testimony whereof I have signed my

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

MALCOLM P. RYDER.

Witnesses: .
Warron Harrisow,
Everarp BorroN MARSHALL.



