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- To all whom it may concern:

Be it known that I, HARRY N. MARVIN, a
citizen of the United States, residing in Syra-
cuse,in the county of Onondaga, in the State
of New York, have invented certain new and
useful Improvements in Electric Reciprocat-
ing Tools, of which the follomnn' 18 a specl-
ﬁeatlon |

My 1nvention relates to the constr action

and organization of apparatus for producing

reclpmcatmﬂ" movements by means of elec-

tricity.

The object of my uwentmn 18 to provide a
system for operating reciprocating tools that
shall be simple in construction and operation
and cap&ble of being opela’ted upon existing

‘eleetric circuits,

In the construction of tools of this charac-
ter it has been customary to employ two solen-
oids or electro-magnets adapted to impart by

their alternate actwn a reciprocating move-
ment to the tool. In the operation of such

‘tools it has been customary to shift the cur-

rent abruptly from coil to coil by some form
of eircuit-controller. I havefoundthat while
such devices may answer where the amountof
energy thus shifted is slight and the coils em-
ployed are small, when it is desired to employ

- large electro-magnets and great amounts of
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energy it is very desirable to give to the cur-
rent an undulatory or pulsatory character—
that is to say, to admit to the coil first an ex-

e emely small amount of ener oy and to grad-

ually increase this current until a maximuam
is reached, when the current is as gradually
reduced to a minimum again, 'T'o accom-
plish this I have resorted to the plan for which
I seek a patent.

The following is a descr 1pt1011 of my inven-
tion, reference bemn‘ made to the accompany-
ing dmwm gs, in whlch——-——- |

L jgure 1 is a diagram showing a diagram
of a source of electric currents, a section of a
reciprocating tool, and a top view of the cir-
cuit-controller. Fig. 2 represents the curves
obtained by plotting the variation of current
in the two circuitg, including the coils M’ and
The horizontal line is the zero-line or

line of lowest current and corresponds to the
current flowing from the brush D to the plates
L-and P. Elevatlon represents cur lent-

M.

| strength, while ]101120111:&1 extenswn repre-

sents posﬂtlon of brush D.

Reterring to the drawings, A 1eplesentb &
source of electllc currents.

B 1epzesents the end view of a cur Lent di-
rector or distributer, whose function is to al-
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ternately direct to two coils or electro-mag-

nets M” and M? of engine or tool C ‘currents
of a pulsatory nature or currents gradually

rising and falling from minimum to maxi-

mum. Its organization is as follows: R R’
R* are three concentric contact rings or
plates. R is a continuous plate, to Whleh 1S
connected conductor 1. R’ and R? are sub-
divided rings, the adjacent blocks or sections
of which are connected through resistance-

coils s s s s § s after the manner of rheostats.

The blocks L and P of rings R? and R’ re-

spectively are of gr eater width than the other

blocks in the rings. To block N, the middle
of the series inring R/, is eonnected conductor
3, while to block IK is conneeted conductor 4.

| The insulated arm K swings around on the
y 15

post X, and is driven here by the pulley I
carrying the belt T. The arm K carries the
brush D, that establishes sliding connection
between the three rings. The coils s are coils
of material of low conducting-power, the coils
increasing in resistance from the blocks N
and K to the blocks P and L, respectively.
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The tool C consists of two coils or electro~

magnets, between which travels the plunger
To M is attached the tool.

The action of the system is as follows: Sup-

pose a current to start from the battery A

and flow thence through the conductor 1 to

‘the plate R. Thence it passes through the

brush D to the ring R* by way of block K at
the instant shown. From block K it flows
through conduector 4 to coil M/, and through
coil M to conductor 2,and thence byconductor
2 to battery A, completing the circuit. Thus
it will appear that coil M’ is energized by a
current of maximums intensely unimpeded
by any external resistance, andbar M is drawn
down into coil M,
ment energizing coil M? is extremly feeble,
since in leaving brush D and passing to block
P of ring R’ the current is compelled to pass
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The current at this mo-

[0Q

through all of the coils s § 5 s S 8, in order to

reach conductor 3, connected to block N, and




IO

20

35

theso coils are in the aggregate of extremely
high resistance. Nowas the brush-arm E and

‘brush D revolve around the post X, being

driven in anysuitable mannerin the dirvection
shown by the arrow,the brush D makes contact
with the coils s s s successively, and thus grad-
ually introduces these coils into the circuit,
therebyincreasing theresistance of the cireuit
and reducing the current flowing through
coil M’. When the resistances connected
into ring R*® have been largely introduced
into eircuit with coil M’ and current therein
has become considerably reduced, brush D
begins to make contact with blocks in the
ring R’ and to cut out the resistance-coils s s

'S, connected 1n this ring from the circuit of

the coil M? and the resultis that the current
in the coil M* begins to increase. This action
continues, the current increasing in coil M?
and diminishing in coil M’ until it has be-
come extremely small in coil M’ and a maxi-
mum in coil M= and plunger M is thus drawn
up into coil M* Dy properly proportioning
the resistances s s's s the character shown by
the curves m’” and m? is given to the current
in the coils M’ and M? These curves show
the rise and fall of the current in the ecoils
during the complete revolution of the cireuit-
controller, current starting at zero and ris-
ing along the curve, and thus falling to zero
again. It will be noticed that the curves lap
50 as never to leave the bar M without mag-
netism. Animportant feature isthearrange-
ment of parts adapted to start the currentin
one coilwhile it still has considerable strength
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in the other, as thereby the stroke is cush-
ioned when the tool meets no object, and, fur-
ther, the plunger M is never left without an
exciting-current, and in consequence its mag-
netism never falls much below the saturation-
point,and the heatingincident to great fluxu-
ations of magnetism is avoided.

I elaim as my invention—

1. The combination, with a source of con-
tinuous currents, of an electro-magnetic re-
ciprocating tool having two energizing-cir-
cuits, a switch mechanism actuated by a
source of power and adapted to connect the
source of continuous currents alternately with

the two circuits of the tool, and rheostats or 3o

variable resistances between the tool-circuits
and the switch mechanism, whereby the cur-
rent directed into such circuits is varied in
the manner herein set forth. |

2. The combination, with a Source of con-
tinuous currents, a rotary switch-lever con-
nected to said source and two series of con-
tact-terminals over which the lever sweeps,
and artificial resistances through which said
contacts are connected, of a reciprocating
tool having two energizing-circuits connected,
respectively, to the series of contacts at or
near the middle of the same, whereby a ris-

ingand falling current will he directed through

the tool-circuits alternately, as set forth.

II. N. MARVIN.
Witnesses:
(. N. TACKABURY,
GEO. TACKABURY.
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