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UNITED STATES

PATENT OFFICE.

OTIS ALLEN KENYON, OF NEW YORK, N. Y.

ELECTRIC TOOL.

No. 853,552.

To all ﬁ)hom&'it may concern: .
Be it known that I, Oris ArLeENy KExnvon

)

a citizen of the United States; residing at |
New York city, in the county of New York:
and State of New York, have invented, cer-

tain new and useful Improvements in Elec-
tric Tools, ‘'of which the following is a full,
clear, and exact description. :
My invention relates to an electric tool of
that class in which a part is given a recipro-
cating movement for the purposes of rivet-

ing, drilling, and similar functions. -

" The principal object is to provide a tool of

this class in which the-length of the stroke is

automatically adjusted and varied to suit
the requirements, and in which a hammer

blow is exerted and is followed by immediate.

. retraction of the tool from the work.
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- Other objects of the invention are to avoid
injurious sparking at the contacts, and pro-

- vide a strong and simple tool which is not
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liable to-derangement in use, and which is
easily assembled or taken apart when de-
sired. o : : ‘
In the drawings: Figure 1 is a longitudi-
nal sectional view of an electric- hammer or
tool embodying the principles of my inven-
tion; Fig: 2 is a section on the line [}—II
of Fig.. 17 Fig. 3 .is a section on the line
ITI—I11 of Fig. 1. '

Riveting hammeré','* rock’ drills, - cement

tampers, and a_ variety of other appliances.

uséd in the arts require the powerful recipro-
cation of a part under the control of an oper-
ator. So far as I am aware electric tools of
this description have not been arranged to

-compensate exactly for the varying position

of the work. In other words, electric ham-

. mers have ordinarity had ‘a substantially
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immediate retraction

fixed stroke, so that unless the position of tha
work - corresponded exactly to the length of
this stroke, a proper blow followed by the
of the tool could not,
be obtained: -~ = .~ e

In carrying-out my invention I provide
means by which the toel is immediately re-

- tracted after it has made its impact against

y0

“the work, and this is true whether the tool

meets the work early or late in the path of
its normal stroke.  This résult is secured-by
having ‘a supplemental contact or switch
broken by the impact of the tool with the

. Specilcation of Letters Patent.
Appiication filed October 23,1808, - Serial No.,340.13‘83 i

Patented May 14,1907,

work regardless of where this happens to oc-
cur with respect to the normal stroke. . .
Referring to. the drawings, 1 denotes a
frame or casing which is preferably cylin-
drical in form, and has a longitudinal cham-
ber 2, throughout its length.  The recipro-

cating part 3 is guided within the frame or

casing 1:so as'to have a longitudinal move-
ment therein.” For -this. purpose the lower
end of the reciprocating part or plunger 3’ is
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received in a shding collar 4, guidéd by the in-

terior cylindrical wall 5 of the framie or casing.
The tool or tool carrier 6 is fixed to thesliding
collar 4, and a spring 7 'is ‘intérposed be-

plunger, but is capable of movement toward
the plunger when sufficient force is exerted
apon the spring.  The outward niovement is
limited by the engagement of the shoulders 8
.of the collar 4 with a flange 9 at the lower end
of the plunger. ' :

The plunger 3’ is preferably made of non-
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_tween the plunger 3 and the tool, so that the :
latter is normally impelled outward from the*
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magnetic material, and has attached to its -

upper end an iron, core 10, which may be-
This -

laminated or radially slotted asshown.
core extends upward through a solenoid 11

fixed within the casing 1, and which has'

electrical connections by which it is ener-
gized, and which are later more particularly
described. The upper end of the core 10 is
enlarged, as shown at 12, this enlargenient
being guided by the interior walls 13 of the
chamber 2. In order to prevent the recip-

rocating part from having an angular move-.

ment within the casing, the chamber 2 is ver-
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tically slotted, as shown at 14, where it guides - -

.the core 10, and the enlargement 12 of the
coré is formed to fit the slots 14.

15 indicates a spring coiled within the cas-
ing and bearing upwardly against the en-
-largement 12 of the core 10, so that the core
and its connected patrts are nérmal,, im-
pelled into the extreme limit of their upward
movement. - When, however, the solepcid
11 is energized,-the core 10 is drawn down-
ward, thereby.impelling the plunger 3’ and
the tool 6 toward the work. °

The ¢iréuit by which the solenoid 11is e
ergized includes -‘two separate devices by
which it is opened to permit the tool to make
its return stroke; . The first I shall term the
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main switch, and the second the supplemen-
tal switch. The main switch, designated

broadly at 16, may be made in any desired:

way so as to open a connection between two:
points in the circuit whenever the current in
such eircuit ceases. I have shown a practi-
cal arrangement embodying two spring
blades 17 and 18, each attached to metallic

rings 19 and 20, insulated from one another

and from the casing, but supported thereby.
The ring 20 is in metall & connéction with:
the leading-in wire 21, while the ring 19 is
connected to the winding 22 of a small mag-
net 23. '

24 indicates an armature for the magnet
23 which is held thereby in contact with the
two springs 17 and 18 when the magnet is
energized. When the magnet is™ de-ener-
gized, the armature drops away from the
springs 17 and 18 so that the electric connec-
tion between them is interrupted. _

“The circuit from the winding 22 is com-
pleted to the ‘solenoid and from thence to
the outgoing terminal 25, but in this connec-
tion I employ special means which consti-
tutes an important Yeature of the invention.

26 and 27 indicate strips which are verti-

~cally inset in the slots 14, but insulated from
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the metal of the casing.

nected to the winding 22,
connected to the solenoid 11. The recipro-
cating part carries means of suitable charac-

The strip 26 is.con-

“ter and including the supplemental switch

for completing the circuit between the two
strips. ' ‘

In the drawing a pair of blade springs 28,
29, are attached to the upperfend of the core
10, so as to bear against the strips 26 and 27
respectively. These blade springs 28, 29, are

insulated from one another and from the

core, but are capable of being bridged or con-
nected by a spring plate 30. This plate is
fastened to a stem 31, which extends down-
ward through the core 10, and through the
plunger 3’, and is fastened to the tool 6. The
spring plate 30 is capable of vertical yielding
movement by its elasticity and is arranged
to be vertically adjustable on the stem 31 by
means of the sleeve 32 which may be thread-
ed to the stem and which directly supports
the plate 30.

33 indicate lock nuts for fixing the adjust-

" ment. -

The operation is as follows: Considering
the parts in the positions shown, the electric
eireult is interrupted between the springs 17

“'and 18, so that the spiral spring 15 is effect-

ive to-impel the core 10 upward. - When the
core arrives at the limit of its upward move-

60 .ment, it impinges against the armature 24,
and moves said armature upward, so as to

establish a connection between the blades
17 and 18. Current is now free to flow
through wire 21, ring 20, blade 18, armature

and the strip 27 is

| mature.
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24, blade 17, ring 19, winding 22, strip 26,
blade spring 28; plate 30, blade spring. 29,
strip 27, and finaily through the windings
of the solenoid 11 and the outgoing terminai
25. The solenoid is thereby energized to
attract the core 10 -which is at ¢his time in
a position to be drawn downward. The
downward stroke proceeds until the piunger
arrives at the bottom of its stroke or until
the ‘tool 6 strikes against the work which is
being operated upon. In the latter case the
tool is arrested by the impact and the spring
7 compressed by the downward movemens
of plunger 3’, which continues by its momen-
tum and the power of the solenoid. The
relative movement of the tooi and the plun-
ger is transmitted to the stem 31, so that the
spring plate 30 is moved upward off of the
two metailic contacts 28, 29. Inasmuch as
the current for the enervization of the solen-
oid traverses this path, ii is evident that the
solenoid will be de-energized. Not only is
the solenoid de-energized to a!low the spring
15 to commence ils return movement, but
the magnet 23, also fying in the main circuit,
is also de-energized so that the armature 24
falls to break contact hetween the springs 17
and 18. . Therefore, the solenoid 11 witl nog
again be energized until the reciprocating
part is moved upward to the extreme limit
of its movement and impinges against the ar-
When the plunger sirikes the ar-
mature the circuit between the biades 17 and
18 is again compieted. In the meantime ¢he
spring 7 has moved the tool and plunger inio
their normal relation, so tha! contact is es-
tablished by the plate 30. The soienoid s,
therefore, energized and draws down its core
to repeat the agove-opemiion.

- It will be observed thai the force of the
spring 7, and the spring p:ate 30, con'rois the
power of the siroke. This happens since if

these springs 7 are very stiff a much greater .

resistance in the path ef the too: is necessar:
to compress the spring. I have provide:d
means by which the tension of the springs
are adjusted so that the force of the stroke
can be controiled. This is accompiished b/
the threaded sleeve 32 which may be serewel
downward so as to impe! the spring plate 30
against its contacts with greater or less pres-
sure. When the device is used it is merely
necessary for the operator to initially com-
plete the circuit by any means, as for exam-
ple, b7 a push button 34 and move the tool
into proximity to the work, after which the
action is automatic, the tool continuing to
reciprocate and strike the work with a prede-

_termined’ impact regardless of whether or

not the position of the frame corresponds to
its normal length of stroke. Thereafter it is
only necessary for the operator to keep the
casing ‘in approximately the right position
with respect to the work, somewhere between
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the limits of the stroke of
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the reciprocating
parts.

It
where an arc can be drawn is at the plate 30.,
this plate engages two contacts and
furthermore separates from them with very
great suddenness, the formation of g destric-
tive arc is prevented. Any slight blistering

“or'burning of the contacts is not harmful, be-

10

_cause the Torce of their engagement with the

plate 30 is great enough to keep the surfaces
in good condition. Finallyit-will be obvious
that the plate 30 and the contacts are easily
removable and replaceable whenever desired
Or necessary. :

- Afeature of the invention lies in having the

- apparatus adapted to exert a steady pressure
© against the work if desired. It will be seen
. that when the tool is resting steadily against
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- make a workifig stroke, a switeh for inter.
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the work there is no impact to compress

.%Pring 7 and open the circuit at the plate 30.
h

e steady force of the solenoid is not suffi-
cient to accomplish this.

What I claim, isi— ‘ -

1. In an appliance of the class described, a
tool, electric means for
against the work, and a switch for breaking
the circuit of said means simultaneously with

the blow or impact of the tool against the

work. X
2. In an appliance of the class described, a
tool, electric means for impelling said tool,

‘& switch for, breaking the circuit of said

means simultaneously with the blow or im-
pact of the tool a
ditional switch: for immediately afterward
breaking such circuit at another point.

3. Inan appliance of the class described, a
tool, electric means for impelling said tool to
make a working stroke, a main switch; a sup-
plemental switch, and means actuated by the
Impact of the tool with the work for breaking
the circuit of said electric means first at the
supplemental switch and then at the main
switch. .

4. In an appliance of the class described, a
tool, electric means far impelling said tool to

rupting the circuit of said means actuated by
the impact of the tool against the work with
a predetermined force, and ieans for ad-
juspin}g- the amount of said force. '
5. In an appliance of the class described, a
tool, electric means for impelling said " tool
against
8 cleséd circuit in said eleo-
tric means, and a supplémental switch actu-
ated by the impact;é]fnf:he' tool with the work,
for interrupting the circuit at said magnet
operated switeh.” e '

‘6. Inan appliance of the class described, a
tool, electric meamns forimpelling said tool

against the work, and a switch movable with-

~ the tool and arrangedto break the circuit of

will be observed that the only place |

impelling said tool |

ainst the work, and an ad- .

.core, and magnetic means for

the work, a magnet operated switch’
_for maintaini .

-chamber,

8
said means simultaneously with the impact
of the tool against the WOI'K.

7.-In an appliance of the class described,.a’
tool, electric means for impelling said tool
against the work, a switch carried by said
tool for interrupting the circuit of said means,
and mieans carried by the tool for opening
said-switch when the tool strikes the work
with a predetermined blow or impact.

- 8. In an appliance of the class described, a
solenoid, & tool reciprocated ‘thereby, and
means actuated by the impact. of the tool
against the work for breaking the: circuit of
said solenoid. :

© 9. In an appliance of the class described;a
ioler;oid, a tool adapted to be moved there-

Y,
solenoid simultaneously with the impact of
the tool against the work. =
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and means for breaking the circuit of the . .

10. In an appliance of the class described,

a solenoid, a tool adapted to be moved there-
by, a main switch, a supplemental switch,;
and medns for breaking the circuit of-said
solenoid at such supplemental switch simul-
taneously with the impact of the tool against,
the work, and immediately afterward break-
ing said cifeuit at said main switch. -

11. In an appliance of the class described, .

& reciprocating part, a solenoid for moving
said part, a switch for controlling said solen-

oid, and means'carried by said part but hav-

ing a relative movement

with respect thereto
for opening said switch. -
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12. In an appliance of the class described, | ,

& reciprocating part, a solenoid, means car.
ried by said part for momentarily breakin

the circuit of said so %
means for breaking the circuit of the solenoid
during the entire period of the retirn stroke
of said reciprocating part. ' :

" 13. In an appliance of the class described,
a frame or casing, a solenoid fixed thereto, a
reciprocating part having a- tool, a plunger,
and
cured -to the tool and passing through said
plunger and core and having & movement
relative to said core, a supplemental switch
carried by said core and opened by the move-
ment of the stem with respect thereto, means

for completing the circuit of said. solenoid

through said switch, a main switch adapted 1

106

lenoid, and additional -

10§

a core within said solenoid, a stem se- .

to be closed by the upward movement of said

said main switch closed during the down-
ward movement, of the core and while the eir-

cuit is closed at said supplemental switch,
all as and for the purpose set forth. -

14. In an appliance of the clags described,

a frame or casing having a central longitudi-
nal chamber, a
a reciprocatin
a plunger and a core within said solenoid and-
an enlargement on said core, a pair of sprinﬁ

blades carried by said enlargement. a swite

maintaining -

120

‘solenoid fixed within- said
part having a,tool, &'2‘5
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for normally making an electric connection ' mental switch and said solenoid for energiz-

between said blades, strips longitudinally | ing the latter.

! 10
_supported within said chamber and insulated In witness whereof, I subscribe my signa-
therefrom and in the path of said spring \ ture, in the presence of two witn »sses.
blades, a main switch at the upper end of the ‘ OTIS ALLEN KENYON.
casing, magnetic means for maintaining said Witnesses:
main switch closed, and a circuit including * - Epwarp D. C. SPERRY,

said main switch, said strips, said supple- | Warpo M. Cuarin.



