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To all whom it may concern.:

Beitknown thatI, CHARLES F. CARPENTER,
a citizen of the United States, residing at

Louisville, in the county of Jefferson and |

5 State of Kentucky, have invented certain new
‘and useful Improvements in HElectromagnetic
Tools; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
of the invention, which will enable others
1o skilled in the art to which it appertains to
- use the same. - | . -
The figure of the drawing is a longitudinal
“section. ~ S L
This invention has relation to electromag:-
15 netic tools or machines having a reciprocat-
lng motion for effecting rapid ‘Intermittent
blows or strokes when influenced by an eleec-
tric current, and is designed chiefly for cut-
ting stone and other hard substances. |
20 In the accompanying drawing, the letter A
- designates a cylinder or casing of soft iron,
having a rim P projecting inwardly and sup-
porting an iron bottom plate D, to which is
connected an inner hollow or hored cylinder |
25 oreore I3 of soft iron, which is surrounded by
part of the coil or helix C of insulated wire,
(the size of the wire is according to the vol-
tage of the electric current that is to pass
through it—a one-hundred-and-ten-volt egr-
30 rent and a No. 28 wire work well together,)
- forming an electromagnet. -
The cylinder B has amale screw on its lower
end for the attachment of a tubular guide J.
B’ represents another eylinder of soft iron
35 inside of eylinder A, surrounded by part of
~ the coil or helix C, forming another electro-
magnet, o | R
F is a central rod:hammer of no magnetic
power, preferably of aluminum bronze, which
40 moves with a reciprocating or to-and-fro mo-
tion through the cylinder or electromagnet B.
Itslower end operates on the end of the anvil-
piece or bit-carrier K. The other end of the
- said central rod-hammer plays to and fro in
45 a hole in the bearing E, which aids in keep-
ing the said hammer-rod in proper position,
50 that the cylindrical armature or electro-
magnet B, which is attached to the rod-ham-
mer, can play to and fro within the coil or he-
go lix C. | . =
1 18 a balaneing or equipoising spring, and
I"is also a balancing or equipoising spring.

- I’ is a retracting-spring between the lower
interior shoulder d of the tubular guide J and
the collark of the anvil-piece or bit-carrier K. 55

Attached to the cylinder B by a screw is B
the brass tubular guide J, within which is car-
ried the. anvil-piece or bit-carrier K, having
upon it a guide-collar k. This anvil-piece is

‘preferably of a cylindrieal form, as isalsothe 6o

hammer-rod, and these- parts are in axial re-
lation to the electromagnets or cylinders I3
and B’. . o -

-G 18 a'spool of non-magnetic material ar-
ranged inside of the eylinder A, and around 65
the cylinders B and B on this spool.is wound -
the coil or helix C, the ends of the wire com-
ingoutatce’. -

M is a brass yoke-piece, to which is attached
the bearing E, supporting the end of the ham- %o

{ mer-rod H.

H is a brass cap serewing into the end of
the casing A, securing all the internal parts
in proper position, and. allowing the passage
out of the wires ¢ ¢’. By unserewing and re- "o
moving this cap all the interior construction
will drop ont. - | |

b is a very thin disk of aluminum bronzeor

brass which, when the tool is in operation,

rests on the top of the ecylinder B, and pre- 8o
vents the cylinders B and B’ from eoming in
actual contact. | | .

When an electric current passes through
the wire ¢ ¢’ and helix C, the cylinders B and
B” become.powerful magnets and are attracted 85
toward each other. The.force of the down-
ward motion or blow is expended on the anvil-
piece or bit-carrier K, causing the same to
move forward sharply in its guide in an ef-

fective manner for working its bit or chisel in go

cutting stone. When the electrie current is

| interrupted the eylinder B’ is separated from
| eylinder B by the force of the spring 1’, and

isthen in position for another blow. The tool
i8 therefore operated by an interrupted cur- 05
rent of eleetricity. The outer easing being
made of iron, the cylinders B and B’, sur-
rounded by the same helix Cand cylinder B,
connected by the iron plate or yoke-piece D
te the outer casing A, allows the magnetic roo
current or lines of foree to pass fresly to
nearly complete its circnit at the upper snd
of the tool, being, as it were, “iron-clad”
nearly. The result is a magnetic field of
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oreater intensity between the cylinders B and

- B’, consequently greater power in the tool.
In tools or machines of this character it has
previously been found impossible to get over
¢ about twelve hundred blows per minule, and
then they will not satisfactorily cut granite,

although the tool might make powerful!

strokes. The character, number, and ve-
locity of the blows were not suited for that
15> work, and when the number of breaks in the
current exceeded about twelve hundred per
minute the tool ceased to work. Iy using
the balancing or equipoising springs I 17, 1
have increased’ the rapidity of the blows to
1z over the almost incredible number of {wo
thousand per minute, and at the same time
they have the peculiar impact Dlow required

in working granite.
The two balancing or equipoising springs
2o 11’ may be made of the same piece of wire.
Thespring Ishould be long enough and strong
enough to move the eylinder ' until it is al-
most in contaet with the eylinder I3, when the
toolisin a horizontal position. The springl’
25 should be leng enough and strong enough to
force back the eylinder I3 against the press-
ure of the spring I the proper distance from
the eylinder B, which distance varies accord-
ing to the electromotive force of the current
3o used. Dy thus balancing or equipoising the

eylinder B’ between {wo elastie forees I have |
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obtained much greater rapidityin action and

efficiency in electromagnetic tools.

I am aware that various devices called

“Hhnffers” have been used to arrest the upper 33

end of the hammer-rod I nearly at the end ol
the slight blow upward from the foree of a
spring that separated an armatore trom a
magnet.  The action of these buffers 1s very

upward stroke, so as to take theshock oft {he
tool.

[aving fully deseribed my invention, what
I claim, and desire to secure by Letters Pat-

ent, 15—

1. In an electro-magnetic tool the contbina-
tion of a fixed electro-magnel having its ex-
tension on the outer side of the motor coll, o
solenoid or motor coil, an clectro-magnet with

axial hammer rod having a reciproeating mo- ¢

{ion therein, and counterbalancing or eqm-
poising springs, substantiaily as deseribed.
o In an electro-magnetie tool, the combi-

nation of a helix, an iron exterior casing, an

iron yoke piece, a fixed electro-magnet; and
an eclectro-magnet held in balance, or equi-

| poised, between two elastic Torces, stibsians

tially as described. | |
CITARLES F. CARPLENTICNL
Witnesses:
. JOHUN ROBERTS,
WILLIAM [FURLONG,

limited, and that, too, at nearly the end of the g0
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