
(No Model.) 
C. H. RICHARDSON, 

CIRCUIT BREAKING DEVICE FOR RECIPROCATING ELECTRIC MACHINES, 

No. 508,050, Patented Nov. 7, 1893. 

WTN ESSES : 

7, 4.7 eatel 

  



IO 

25 

35 

40 

45 

So 

UNITED STATES 
w 

PATENT OFFICE. 

CHARLES H. RICHARDSON, OF PHILADELPHIA, PENNSYLVANIA. 

CIRCUIT-BREAKING DEVICE FOR RECIPROCATING ELECTRIC MACH NES, 

SPECIFICATION forming part of Letters Patent No. 508,050, dated November 7, 1893. 
Application filed July 2, 1892, Serial No. 438,749, (No model.) 

To all whom it may concern: 
Be it known that I, CHARLES H. RICHARD 

SON, a citizen of the United States, and a resi 
dent of the city and county of Philadelphia 
and State of Pennsylvania, have invented cer 
tain new and useful Improvements in Circuit 
Breaking Devices for Reciprocating Electri 
cal Machines, of which the following is a speci 
fication. w 

My invention relates to improvements in 
circuit breaking devices for reciprocating 
electro-magnetic machines and the object of 
my invention is to furnish an adjustable cir 
cuit breaking device, by means of which the 
stroke of the armature of an electro-magnetic 
machine, for instance of an electric dental 
plugging instrument, or an electric bell, may 
be varied at will, the extreme length of stroke 
being limited only by the strength or attract 
ive force of the electro magnets. 
In my circuit breaker both contact points 

are carried by the reciprocating part of the 
electric machine, which is generally the ar 
mature, one of these contact points being 
preferably a screw which is insulated from 
the armature and which can be moved in or 
out for purposes of adjustment, and the other 
contact consists of a spring or lever, one end 
of which is secured to the armature and the 
other end of which is free and is Weighted, 
as hereinafter described. In connection with 
the armature are adjustable stops which limit 
its movement in either direction; the arma 
ture is also furnished with the usual devices, 
generally springs, for lifting it from the elec 
tro magnets when the circuit is broken. 
In the accompanying drawings forming, 

part of this specification, and in which simi 
lar letters of reference indicate similar parts 
throughout the several views-Figure 1, is a 
side elevation of an electric dental plugging 
instrument fitted with my improved circuit 
breaker; Fig. 2, an end elevation of the up 
per part of the same; Fig. 3, a side elevation 
of an electric bell furnished with my inven 
tion; Fig. 4, my invention as applied to a 
solenoid magnet, and Fig. 5, a side view of 
an armature, showing the lower contact point 
arranged as a lever. 

A. are the electromagnets, B. the armature 
pivoted at C. d 
D. is a spring or lever, one end of which is 

Secured to armature B. at E. and the other 
end of which is free and carries a weight F. 

G. is the upper contact point, consisting 
preferably of a screw and which is carried by 
an insulated bracket H. carried by the arma 
ture B. 

I. J. are stops for limiting the movement of 
the armature B. In Figs. 1 and 2, the upper 
stop I. consists of an adjustable threaded bar 
L., moved either up or down as may be de 
sired by means of a stationary nut M., while 
the lower stop J. consists of the head of the 
anvil of the plugging instrument. In Fig. 3, 
both upper and lower stops I. J. consist of 
screws carried by brackets N. carried by the 
frame.O. of the device. 
One wire from the battery or other source 

of electric supply is connected to the contact 
point G.; the other wire to the electro mag 
nets A. and from these magnets to the spring 
or lever D. 
The operation of the device is as follows: 

The screw G. and spring D. being in contact 
the circuit is closed, the magnets A. are en 
ergized and attract the armature B. rapidly 
until it is suddenly arrested in its movement 
by coming in contact with the stop J.; when 
this happens the momentum acquired by the 
spring or lever D. causes the weighted or free 
end of this spring or lever to fly downward or 
away from the upper contact point G. break 
ing the current and demagnetizing the mag 
nets A. The spring P. immediately raises 
the armature from the magnets A. and be 
fore the Spring D. again makes contact with 
the upper contact point G. the armature has 
reached its highest point, as determined by 
the upper stop I. It will be observed that 
during the downward movement of the ar 
mature B. the contact point G. and the spring 
D. are in contact until the armature has 
reached the end of its stroke, as determined 
by the lower stop J., and during all this time 
the magnets are energized and attracting the 
armature, the circuit not being broken until 
the jar caused by the armature striking the 
lower stop moves the spring D. out of contact 
with contact point G. This feature is partic 
ularly desirable in connection with the break 
apparatus of Ruhmkorff coils and other in 
duction apparatus, as it allows the core to be 
fully magnetized before the circuit is broken. 
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As the contact points are both carried by and 
move with the armature it will be seen that 
the stroke of the armature is only limited by 
the power of the magnets and that the cur 
rent will always have time to fully energize 
them before being broken, and it will be fur 
ther seen that by means of the stops I. J. the 
stroke of the armature may be adjusted as 
desired, a feature which is very important 
in many cases and particularly so in dental 
pluggers, where sometimes a heavy blow is 
required and at others a light one. 
ing the stroke of the armature a blow of any 
force within the power of the magnets may 
be imparted to the plugging tool R.-Fig. 1. 
In Fig. 3, S. is a hammer carried by or at 

the end of the armature and T. a gong. 
In Fig. 4 my circuit breaker is shown as 

applied to a solenoid magnet. A. is the spool 
of the magnet, B. the core, D. a light spring 
carried by the core, and G. a contact point 
carried by a rod a projecting outward from 
the core and insulated from this rod. I. is 
the upper stop, J. the lower stop limiting the 
movements of the core, P. a spring for raising 
core when current is broken, and b. a contact 
point carried by upper end of spring D. One 
wire from source of electrical supply passes to 
spool A. and thence to spring D. The other 
wire is connected to upper contact piece G. 
The normal position of the contact points G. 
b. is together, but when the core B. is drawn 
into the spool A. and is suddenly arrested in 
its movement by the lower stop J, the jar 
causes the contact piece b, carried by spring 
D., to be moved away from contact G., break 
ing the circuit, when the spring P, asserts 
itself and raises the core to its highest posi 
tion, when the recoil of spring D. again throws 
contact b. against contact G. re-establishing 
the circuit when the core is again drawn 
into the spool. With this form of brake ap 
paratus the full stroke of the core of a so 
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lenoid may be obtained, which is impossible 
with the ordinary brake piece. 
In Fig. 5 the movable contact piece is shown 

as a lever supported upon a standard C car 
ried by the armature B. A light spring d, 
bearing against the armature and the con 
tact piece raises this latter into contact with 
the fixed contact G. after the movable contact 
piece has lost its momentum. 

Having thus described my invention, I 
claim- - 

1. The herein described circuit breaker for 
reciprocating electro magnetic devices, con 
sisting of a rigid and a movable contact piece, 
carried by the reciprocating part of the mech 
anism and operating to break the electric cir 
cuit on the completion of the attractive stroke 
and make it on the completion of the release 
stroke by the movement due to the momen 
tum of the movable contact, substantially as 
described. 

2. The combination in a circuit breaker of 
an electro magnet or magnets, an armature, 
devices for raising said armature from said 
magnet when current is broken, a movable 
and a rigid contact point carried by said ar 
mature and one or both of which are insu 
lated from said armature, an adjustable stop 
for limiting the upward movement of said ar 
mature and a fixed or movable stop for lim 
iting its downward movement. 

3. The combination in a circuit breaker of 
a magnet and an armature, a rigid contact 
point carried by and insulated from said ar 
mature, a movable contact point carried by 
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said armature, and the free or contact end of 
which is, weighted, and a movable stop, by 8o 
means of which the stroke of said armature 
may be adjusted. . . . , " ' ' ' 

- CHARLES H. RICHARDSON. 
Witnesses: 

MORRIS R. BOCKIUS, 
CHAS. A. R.UTTER. 

  


