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"UNITED STATES

PATENT OFFICE.,

HARRY NORTON MARVIN, OF SYRACUSE, NEW YORK.

ELECTRIC ROCK-DRILL.

SEPECIPICATION forming part of Letters Patent N 0.368,405, dated August 16, 1.887.
“Application filed January 28, 1887, Serial No. 995, 744. (No model,)

To all whom it may concern.:
Beltknownthat T, HARRY NORTON MARVIN,
a cltizen of the United States,and a resident of
Syracuse, in the county of Onondaga and State
of New York, haveinvented a certain new and

useful Ifilectric Rock-Drill, of which the fol-

lowing is a specification.

My invention relates to apparatus in which
a reciprocating movement is obtained by elec-
btro-magnetism, and is designed more particu-
larly with reference to reciprocating tools,

- such as rock-drills, dental pluggers, hammers,

L5

&c., In which the tool is connected with a re-
clprocating core or cores of an electro-magnet.

My invention consists, first, in the combi-
nation, with two or more magnet-cores, of a se-
ries of coils and a commutator suitably con-

- structed to shift the current in the coils Ppro-
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gressively, so as to keep an active magnetic

field constantly in advance of a core, and at or

near the end of the stroke to change the cur-
rent to a seb of coils in proper relation to the
other core to draw the same in the opposite
direction, the continued reverse movement of
the latter being kept up by a progressive
shifting of the eurrent in preferably the same

series of coils that is employed in moving the

first-named coil.

My invention consists, further, in the combi-
nation,with a reciprocating magnetic core and
a serles of coils,of a circular commutator hav-
1ng its plane preferably transverse to the line
of movement of the core and preferably ar-
ranged with its center practically coincident
with the line of movement of the core.

My invention consists, also, in the combina-

tion, with & reciprocating core, of a set of coils

connected in a continuous series, a series of
commutator plates or contacts connected to
the junctions of the coils, and two commutator
springs or contacts actuated by the core and
1n constant conneetion, respectively, with the
opposite poles of the generator.

My invention consists, further, in certain de-
tailsof construction and combinations of parts,
that will first be described in conneection with

the accompanying drawings, and then specifi--

cally stated in the claims. |
Referring to the drawings, Figure 1isa ver-

tical section of the upper portion of an elec-

tro-magnetic drill constructed in accordance

“seribed.

~which the movement is effected.
eration the core M’ is unaffected, since the set

—

| with my invention. IFig. 2 1s a plan of the

commutator devices. Iig. 3 is a vertical sec-
tion of animproved formof apparatusin which
the commutator is a circular commutator and

1s operated by suitable connections with the

reciprocating core, as will be presently de-
Ifig. 4 is a plan of a portion of the
commutator shown in Iig. 3. Ifig. 5 shows a,

modified econstruetion of commutator. TFig. 6

18 a vertical section of the lower portion of
the apparatus, and illastrates the mechanism
for turning the drill-rod. |
Referring to Iig. 1, M indicates a core of
soft iron, and M’ a second core, which may, if
desired, constituie the upper end of the drill-
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rod, while S indicates a set of coils thrown

into and out of action to effect a movement of
the core or cores, as will be presently de-
scribed. |

(" Indicates a rod or connection of brass or

70

other non-magnetic material connecting the

two cores. |

In the position of the parts shown it is ap-
parent that if coils 1 to b convey current, the
core M will be moved downward, and will con-
tinue to move so long as coils are thrown suec-
cessively into action ahead of the core and are
thrown out of action at the rear of the set by
In this op-

of coils at any time in action are too far above
1t to produce any active effect. If, now, the
movenment of the system ceases and the cur-

rent 1s shifted to a set of coils which shall be

in proper relation to the core M’ to exert an
upward pull on the same, and shall not at the
same time pull downward on the core M, it is
obvious that a reverse movement will take
place and will be continued so long as the coils
are put into and out of circuit in proper man-
ner to keep the core under the influence of a
set of coils above it. Thus, for instance, when

the system comes to a rest in its downward

movement, the shifting of the current to a sef;
of coils which shall bear the same relation to
the core M’ that the coils 6, 7, 8, 9, and 10 bear
in the position of the parts shown in the draw-

ings, M’ will immediately be drawn upward

and will continue to move upward as coils are
thrown info cireuit above it and are thrown

| out of cireuit, so as to keep substantially the
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same number of coils in action, the set of coils | sive transfer of the current, in the manner al-

acting being, however, at all times in proper
position to draw the core M upward.

I will now proceed to describe a commuta-
tor and arrangement of circuits whereby the
desired shifting of current mnay be effected and
an actuating magnetic field advancing ahead
of the core may be maintained.

Counected to the reciprocating cores, or to
a part moving therewith, 1s o rod, I, bearing
a block, H, preferably of insulating material,
which has a limited free movement on the rod
between two stops, N N'. The block I {its
somewhat tightly on the rod, so that 1t will
maintain the positionshown during the dowu-
ward stroke, but will, on sudden cessation of
movement of the rod I, move on said rod down
to stop N. Iixtensions from the bloeck move
in a gaideway in the frame K. The block H
carries two springs or sets of springs, B B/,
which aresuitably insulated from one another,
but bear upon a set of commutator strips or
plates, E? at points sufficiently far apart to in-
clude between them a number of the blocks or
plates corresponding to the number of coils S
to be maintained in action. The coils S are
connected to one another in series, after the
manner indicated in Iig, 2, and their termi-
nals are connected to the terminal blocks of
the set of commutator-plates ¥, while the in-
termediate blocks or platesare connected insuc-
cession tothe circuitofthecoilsat pointsjoining
thecoil-sections. The two commutator-springs
B3 are keptincontinuous connection with any
suitable source of electricity, M "B? by means of
continuous strips, plates, or rods ’W WE upon
which a portion of the brushes or snpplef-
mental brushes electrically connected with
them constantly bear. Thecommutator-plates
I* are mounted in the frame in any suitable
manner and kept insulated from one another,
as 1s well understood i1n the art, and the con-
tinnous strips or rods W W?are also properly
mounted on the frame and insulated therefrom
in any suitable way. Suitable binding-posts
may be attached for the connection of the
wires leading from the source of electricity.

When the parts are in the position shown
in Iig. 1, and the electric current 1s allowed
to pass to the brushes B B, the coils 1, 2, 3, 4,
and 5 will act on core M, drawing the same
down, and as gsaid core moves down, carrying
with it the block H, coils 6 will come 1nto ac-
tion, and at the sametime coil 1 will bethrown
out of action. In the same way coils 78 910,
&e., come successively into action, while coils
2 34 5, &e., are successively thrown out of ac-
tion, thus producing a continuously-advanc-
ing magnetic field ahead of the core and mov-
ing at the same speed therewith. The move-
ment of the core M continues until the tool
strikes an object, when the momentum of the
block H carries it down to contact with stop
N, thus shifting the current to a set of coils
which will act on the core M/, drawing the
same upward. The movement continues up-

ready explained, until Lhe connected cores
strike the spring stop or cushion J, when the

block H, by its acquired momentum auto-
nntlcally shifts itself to the position shown n
Fig. 1, and the movement 18 thereupon re-
peqted |

The drill may be turned at each complete
movement by the devices shown in IMig. 6, to
be presently described.

I prefer to use a commutator of substan-
tially circular form,on account of the increased
simplicity and compactness. 'The reciproca-
tion of the brushes or other portion of such
commutator is preferably in a circular line
whose plane is transverse to the movement of
the cores, but might be in any other plane.

In I‘Jg. 3 a construction whereby a circular

commutator disposed transversely to the line

of movement of the cores may be operated 1s
shown. The commutator-blocks Care mount-
ed on the frame-work and are arranged in the
form of a cylinder, being sunitably insulated
from one andther, as is well understood by
electricians. The form of commutator herein
shown is substantially the same as is {frequently
employed with some forms of dynamo-electric
machines. Thecommutator-blocksare mount-
ed on a suitable hub, A® and over them move
brushes B B, pmpelly secured in clamps or
holders carried by a rocker bar or frame, H,
which in turn is securcd fo a hub or sleeve
encircling the hub A’ The current is con-
veyed to thu brushes through the bands or
hoops m m’, which are prphed to the surface
of the cyhndllml commutator, the latier be-
ing preferably turned down, as indicated, and
the hoops being insulated from the plates C
by an interposed baud of insulating material.
The brushes B BB"are slit or made In two parts,
as Indicated, one part bearing on a ring or
hoop and the other upon the series of com-
mutator-plates. The plates or blocks C are
connected to the coils 5 in substantially the
manner already explained.

The plate H is reciprocated by means of an
arm, D, which plays between the stops N N,
secu red fothe plate. Thearm D projects frc:-m
a tube or frame, T, mounted 1n proper bear-
ings and having an inclined guide or slot, f,
(one or more,) with which an arm or arms, ¢,
carried by the rod I, engage. The arm g and
rod I are prevented from turning through the
engagement of the arms with the guide-slots
in the frame XK, so that, as will be obvious, the
up-and-down movement of the cores and rod
I will impart arotary reciprocating movement
to the frame or tube T and the connected rod
or arm D. As the cores move down, the arm
D, turning in the direction of the arrow, Ifig.
4, engages with pin N, and moves the plate 1l
and connected commutator-brushes, thus pro-
ducing the proper shifting of the current in
the set or series cof coils S to continue the
movement downward. When the cores come
to rest, however, the acquired momentum of

ward in obvious manner through the succes- | the arm or plate H carries 16 around still far-
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ther, thus shlftmg the current to a set of cmls | through it with a little friction.

still farther down, which will pull upward on
the core M’. The movement of the plate H in
producing thisshiftof the current is stopped by
enga,ﬂ*ement of the pin N’ with the arm D,and

‘the reverse movement of the latter, which now
takes place under the upward movement of the

parts,carries the plate Hin the opposite direc- .
tion, thus causing a continuous shifting of
cunent in the coils to progress upwardly, and

~ causing the core M’ to move upward until the
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tool and cores are brought to rest by the stop |
J, when the acquired momentum of the plate

H cauges 1t to continue its own movement un-
til it is brought to rest by the stop N engag-
1ng with the arn D. This continued move-
111ent of plate H and its connected contact-
brushes B B’ or springs shifts the current up-
wardly through the coils to a set of the latter,
which will Dull downward on the core M, and
the movement is then repeated.

1t 18 obvious that the brushes B, instead of
moving over the periphery of the commutator-
eylmder may move over the face of a plate
carrying a series of commut‘ltm blocks, as in-
dicated in. Fig. b. |

Other eonstmctlons of cnculm or cyhndll
cal commutator might obviously be employed
without departing fi om the invention.

The means for rotating the drill-rod is
shown in Fig. 6. D! indicates the drill-rod,
which is swiveled to the magnet-core M/, or to

an extension from the same, as 1ndlcated in

Fig. 3, and K* indicates the head or lower
part of the frame of the drill. I.* indicates a

collar, within which the rod D*is adapted to |
I‘Ot‘lte and H*indicates an abutment on the’

frame K The abutment serves tolimit the up-
ward movement of thesleeve L' and to hold the
latter firmly from rotation, the engaging sur-

facesor portions of the collal and abutment be-

ing suitably toothed, roughened, or otherwise
formed for this pmpose When the collar i I8
thus held from rotation and the drill is raised,
the latter is caused to turn by means of the
inclined guide or groove P* in the rod and
the pin or ]_JlO_]GLthI] a', which is carried by
the sleeve and engages with the groove. The
sleeve L is frictionally supported by the rod,
so that the latter may raise the sleeve to
engagement with the abutment, and may
be moved downward 1udependently of the
sleeve when the latter, in moving downward
out of engagement, is st0pped by a suitable
abutment that limits its downward movement.

Ifor the purpose of thus supporting the sleeve

I prefer to employ a separate sleeve, B*, upon
which sleeve L' rests freely and whlch itself
engages frictionally with therod. The latter
sleeve may consist of some spring material,
such as a clock-spring,
the rod D* with sufficient for ce to sustain the
weight of the collar I.Y. The abutment I,
formed on the frame, limits the downward
movement of the two sleeves. When the

sleeve B, being carried down by the rod, en-
~ gages with the abutment T, the rod slides

which springs upon'

bl

When the
rod is moving downward, the parts being in
the position shown, the pin «' will follow
the guide and the collar L will turn freely
on the rod. When the motion of D* 1s re-
versed, the collar B' rises, lifting L* against
the abutment H*. Thesleeve being then pre-
vented from rotating, the rod must rotate.

Thus at each stroke the drill is rotated a little

on the upward movement, but on the down-
ward stroke the rod 1s perfectly free. ‘I'here-
fore should the drill strike aseam or ‘‘dodge’’
there would be no undue strain upon the turn-

| Ing devices—such as might oceur were the de-

vices connected with the rod at that time.
‘What I claim as my invention is— ‘
1. The combination, with the reciprocating

magnetic core, of a eircularor cylindrical com-

mutator whose plane of rotation is transverse
to the line of reciprocation of the core, and
connections betweensaid coreandecommutator,
as and for the purpose described.

2. The combination, with a reciprocating
magnetic core and its sectional actuating-coil,
of a circular or cylindrical commutator con-

| centrice with the emls as and for the purpose

desecribed.

3. The combination, with the two recipro-
catmg connected cores, of a series of actuat-
ing-coils and a commutator having limited
free movement independently of the cores,
whereby the current may be shifted from a

set of coils acting on one core to a set of coils

acting in the 0]_31)081te du‘eetmn on the other
core.

4. The combination, vubh the two recipro-
cating connected cores, of actuating-coils con-

_nected In series, a series of conta,cts connected

to the junctions of the coils, two insulated com-

| mutator-brushes, and mechanical connections

between the brushes and cores adapted to per-
mit a movement of the brushes independently

of the cores at the end of a stroke.

5. T'he combination, with a series of com-
mutator strips or blocks and the brush for
forming connectionsuccessively with the same,
of a continuous conducting - strip applied to
the surfaces of said blocks, but insulated from
the same, as and for the purpose described.

0. The vombination of the series of commu-

tator-plates connected to the junections of a se-
ries of coils, a continuous conducting-strip ap-
plied to the series of plates, and a commutator-

brush bearing simultaneously on the strip and

plates, as and for the purpose described.

7. The combination, with the eylindrical
commutator, of the ontm nous conducting-
band a,pphed thereto in the same plane with
the commutator - blocks and the brush or
brushes bearing on blocks and strip, as and
for the purpose “described.

8. I'he combination, with the two 18611)10
cating cores, of a series of coils thrown pro-
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gressively into and out of action as the cores

move in one direction, and a commutator

movable with the cores for automatically shift-

| ing the current at the end of a stroke from




that portion of the series of coils acting upon
one core to a portion of the series which will
act 1n the opposite direction on the other core,
as and for the purpose deseribed.

9. The combination, with a series of coils,
of a core, a circular cmnmutatm a curved or
1nclined guide, and a pinor rod engmgmg with
the same, whereby the rectilinear movement
of the core may rotate the movable portion of
the commutator in a plane transverse to the
line of movement of the core.

10. T'he combination, substantially as de-
seribed, of a series of coils, a core actuated
thereby, a cylindrical or circular commuta-
tor, and a rod extending from the core through
the axis of the commutator, and mechanism
for imparting a circular movement to the com-
mutator-brushes, as and for the purpose de-
seribed.

11. The combination, with the reciprocat-
Ing core and a series of 00113 for actuating the
same, of a circular commutator, a brush-s -Sup-
1)01‘5111 plate, H, two pins or SLOI_}S N N, car-
riecd thereby, and an arm, D, arranged be-
tween said stops and connected with {rame
or support which 1s rotau_,d by thereciprocat-
1ng core,

IO
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. The combination, with a movable core

aud a series of coils actuating the same, of a
circular or cylindrieal commutator having a
series of plates or segments connccted to the
points of junction of the coils, a brush holder
or support, a rotating frame, T, and a con-

30

nected arm playing between the stops or pro-
35 jections, as and for the purpose described.
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13. The combination, with the drill-rod, of a
sleeve frictionally supported thereon, a fixed
abutment above the sleeve for holdmn" the
same from rotation during backward move-
ment of the rod, and an inclined guide upon
the drill-rod upon which the sleeve engages,
as and for the purpose described.

14. The combination, with the drill-rod, of
the sleeve frictionally suppmted thereon and
having a limited play between two stops or
abutments, one of which is above the slecve
and when engaged by the sleeve holds the
same from rotation, an inclined guide on the
rod, and a pin or projection on the sleeve en-
gaging with sald guide, as and for the purpose 5o
described.

15. The combination, with the drill-rod, of
the sleeve I capable of rotating freecly
thereon, an inclined guide on the rod engaged
by a2 pin on the sleeve, a supporting-sleeve,
BY having sufficient friction on the rod to per-
mit the latter to raise the sleeve L', a stop for
limiting the downward movement of sleeve B,
and an abutment for holding the sleeve 1.t
from rotation when the latter is lifted by the
rod, as and for the purpose described.

Signed at Syracuse, in the county of Onon-
daga and dtate of New Yorlk, this 25th day of
January, A. 1. 1887.
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HARRY ’\TORTON MARVIN.

VWitnesses:
ARTIIUR H. SHELDON,
DEFOREST SETTLE,
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