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(No model,)

To all whom it may concers
Beitknownthatl, HARRY \ﬁ )RL{W MARVIN,
acitizen ot the U mied States, and a resident of
svracuse,in the county of Onondaga and State
of New York, haveinvented a certain new and

the following I8 a speciiication.

My invention consists in certain improves-
ments i the detatls of construction of reecip-
rocating tools—such, for instance,
Arills—in which (]{cim-mlﬁm‘tlmn
ployed as the motive power,

The object of my Invention is more particu-
larly to 1mprove the form of drill heretofore
vented by me, 1n which I cmploy a series
of coils ﬂctmn upon one or more cores and
provided with a cireular commutator which
is actuated by the cores.

I have herein shown my invention as ap-
plied {o that form of my drill in which two

15 eml-

lower end of the lower corve.

~where the collar:
g, 918 a plan and seetion of the devices

3 engages with the same.

employved for holding a tool in place at the
F1g. 10 illus-

Ctrates an electrie switeh emploved with the
usetul KElectro-Magnetic Rock-Drill, of which

Of the commutator.

the collar
l‘iﬂ* 121sa top view
} 18 a side view of

appamtm IFig. 11 18 a plan of
3 and 1fs 1(1{;11111110—1}.:1\‘&]
e, 1

~a part of the conneeting {11_ viees hetween the

as rocloc-
A dmwnm ol The elreuits of the
Figs. 15 and 16 illustrate the tripod-support

_—_—,—— e ——— .- . .

reciprocating cores are cemploved, and some

ol the 1mprovements hereinafter deseribed

A series of
are especially applicable to that form, while |

other details ol improvement would bhe appli-

cable to the
employed.
The improvements relate to the means for

rotating the brushes of the commutator, to

the devices for turning the drill, to the ¢on-
struction of the commutator and the manner
of making connection with the movable por-
tion of the same, to the method of controlling
the force of the blow or stroke, and to other
minor details, whieh will be described herein-
atter, and then more particularly pointed out
in the claims: .

In the accompanying drawings, Mgure 1 is
a vertical central section of an appar atus em-
bodying my mvention. Fig, 2 is a crosg-sec-
tion of amammf -core and rod pPassing 1111011&]1
the same on the line X X, Fig. 1. I 2. 318 a
cross-eection on the line 1 l Ifig. 1. l*lﬂ £
15 a ecross-section of the g ame core at the
point where the splines are applied. Tig. 5
is a cross-section through the upper end of

teeth are formed on said corve. Fig. 6§ is a ver-
tical section through the portion of the rod
where the actuating-pawl that engages with
the lower core 18 located. TFig. 7 i3 a cross-
section at or about the same point. Fig. S is

forme in which a sinele core iy

Fig, 14 18
APparatus.

moving core and the commutator.

in two of its positions.
In order that my present invention may he
more readily understood, T will make 1efer-

“ence first to the diagram, Fie. 14, where I have

—

shown the coils and corves, and have illus-
trated diagrammatically a commutator for use
in connection with said core and eoils in a
manner heretofore invented by me.

C A indicate two cores movable toocther in

colls, M, while W W, &c., indicate

q series of
posed in the form of a evlinder. One end of
the sevies is connected 1o one end of the eoils

M, while the other end of the series is con-

- nected to the other terminal of
3l The intermediate bloeks or
~connected in regular order to the junetions of

the coil series
plates, W, are

the coils M, as indicated. Over the series of
blocks W ride a pair of commutator-brushes
motnted on arms 14, which arms and bhrushes

are respectively in connection with the oppo-
site poles of a galvanie battery, M B, a dy-

namo-machine, or other source of eloctueltv
The arms 14 are dlaposed at such a distance
apart as to include in the cirveuit between
them a number of the coils M, and as the two

brushes are moved together over the series of
plates the currentis H]ll[tﬂd through the coils
in regular order, the same numbel of colls
%uhstantmllv homa albways kept in action in
advance of one or the other of the COYes, SO as
to miove the same continuously. The com-

-mutator-brushes receive motion Trom the Mov-
the lower cove at the point where the ratchet-

[

ing cores for this pw
able mechanieal devi
K’ indicates a stud,

pose through anyv suit-
CO.
block, or arm, mov 1ng

~with the cores by any su itable means and

adapted to play between the commutator-arms
14.  In the position of the parts shown the

A CIroSs- See‘(mﬂ of the lower core at the point | two upper coils are in cirenit, and the core C

commutator blocks or plates dis- -
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will therefore be drawn downward, carrying

with it the part E’ and the eonnnutator _

brushes, through abutment of E’ upon the
1‘1ght-hand arm. When the core is brought
to rest by the impact of the tool, the momen-
tum of the parts will carry the arms 14 14 far-
ther along over the series of blocks, thus shift-
ing the current downward in the series of
colls to a position where an upward attraction
will be exerted upon the core A. The cores
thereupon begin to rise, nioving the commnu-
tator in an opposite direction, the block or
piece K’ nowengaging with the left-hand arm
14, When the cores m*e brought to rest by
impact against a suitable stop, the commuta-
tor continues its movement by momentuin,
thus bringing the arms into the position Shmvn
in the diagram and shifting the current in
the coils to a position for aetmn downwardly
upon the cores C.

Referring now to the mechanical details of

the ﬂ-ppamtus i which my present invention |

isembodied, the numeral S, Fig. 1, indicates a
head-piece, between which and a bottom plate,
5, the series of coils numbered from 1 to uR m-
cluswe are properly secured.

casing, 56, for protecting them from dirt and
moisture, which tube or casing 1s preferably
air-tight. DBetween the tube and the coils

~ there 1s an air-space, as indieated, and at one

{3
4 ]

40

- other, but from the t.ube 57,1in which the mag-
Ssspacing may |
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end of the tube is provided a suitable valve,

50, opening outward, the purpose of which is

to permit the escape of any air foreed in upon
the coils at the upper end of the casing.

In the head-plate are one o1 more openings,
b% through which air may be delivered upon
the coils for the purpose of keeping them
cool. The upper coils, 1 2 5 4, of the set are
spaced, as indieated, not only from one an-

net-core for the coils moves., Thi
be continued downward throt
series of coils and assists in
of the moving air-current.
Above the casing 56, and
head-plate, 1s a cap, the top of which is indi-
cated at 16. This cap is preferably made air-
tight, and 1n 1t sides are arranged valves A”

oh the whole
1e clrceulation

supported by the

adapted to open inward, so as to permit air ;

to enter the space inclosed by the cap. The
head-plate 8 also supports an interior tube
or eylinder, 9, in which air-openings «* are
formed for the passage of air.

The lower magnet-core, A, constitutes the
drill-rod, and is provided atits lower end with
suttable devices for fastening thetool. Above

‘the core A and between it and the core C is a
connection ot brass, I3, or other diamagnetic |

material, which is entirely free and discon-
nected f] om the cores and serves merely to
keep them apart.

The magnet or eore C is provided with
feathers or projections G, which, by entering
slots or guideways formed in the brass tube
57, in which the magnets move, preven‘c C
from rotating.

395,5

indicated in If1g.
- sions of a plate which surrounds hub K, and
Smroundmg the coils is a suitable tube or

Thmuﬂh the core C is bored

75

- a longitudinal hole, the upper part of which
1s somewhat smaller than the lower. The
smaller portion has a longitudinal length ot
two inches or more and is square. It has
also a spiral twist or piteh which corresponds
to the twist or piteh of a square rod, D, of
brass or other non-magnetic material. The
lower part of the hole 1n the core C 18 en-
larged to the diagonal diameter of the rod
D, so that the rod can rotate in the core.  T'his

- enlarged or clearance hole extends through
- the brass coupling B and for some distance

into the upper end of the core A, so that the
rod D may extend downward to a distance
corresponding substantially to the maximum
throw of the core.

The rod D 18 suitably secured to a sleeve,
K, which rides in an opening formed in the
head 12, closing theupper end of tube 9. The
sleeve E, whose upper end 1s extended out
into a plate or flange, as indicated in IFigs. 1
and 12, carries a projection, E’, which is
adapted to engage with the arms 14 14 at the
points Z Z’ of the commutator, as more clearly
12, The arms 14 are exten-

which plate rests on a plate, 15.

The parts being in the position shown, it is
obviousthatadownward movementof the core
C will eause the rod D to rotate, carrying with
it the sleeve or plate Eand the projection E’,
which, by engaging with the commutator,
turns the same. "J_‘h_e rodl D and the corve C,
into which the rod projects, might be made to
engage with one another by any other device

ywwhich would eause the rod D to rotate when

the core C moves longitudinally., The up-
ward movement of the core will obviously 1in-
part a reverse movement to the projection E.

The construction of the commutator will be
described further on.

The drill 15 rotated mm the following man-
ner: The clearance-hole in the core 2\, into
which the end of rod D passes at the upward
end of the stroke, 18 drifted out into ratchet-
shaped grooves or teeth, as shown in section
in Kig. 5. In the lower end of the rod ) iz a
mortise-slot, in which 1s a loose blade, feather,

or pawl, I¥,; the extreme width of which is’

somewhat less than the diameter of the rod
at that point. This feather or blade fits the
mortise-slot loogely, and ig permitted hy the
pin holding it in place to move outof-the rod

- a sufficient distance to engage the ratchet-

grooves in A. The feather or pawl I is of
steel or other magnetic material, and since on
the upward stroke of the drill the core A is
magnetized this magnetism serves to atiract
the feather or pawl F outward and draws it
into engagement with the teeth in A, as shown
n Fig. 5. In this manner the rod D islocked
durmg a portion of the upward stroke to the
rod A, and since the rod D is rotating at this
time under the influence of the magnet C the
rod A then receives motion from D, and is ro-
tated to a certain extent.

is reversed, the core or maghet A, being no

When the motion
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longer magnetized, easily permits the dog or | the clectrie generator, as indicated in the dia-

pawl F to slip back into the rod D under in-

fluence of the teeth or the ratchet carried or
formed in the core A, the edge of the dog or
pawl being beveled to fit the teeth of A, and
also being beveled at its lower side to enable
1t to easily find the hole in A. The rod A is
locked to prevent its turning in the reverse
direction in the following manner: One or
more grooves (indicated at A5 Fig. 8) ave eut
in the rod A longitudinally and extending al-
most its entire length. FEmbracing the rod is

a collar, 3, which is mounted on the bLlock 2,

supported by the lower plate, 1. This collar
carries pins, feathers, or projections 73, Iig.
11, that enter the straight slots in A, so that
any rotary motion of rod A is shared by 3,

while at the same timelongitudinal movement
of the rod through the collar is not interfered

with.

On the outer circumference or any other
portion of collar 3 are cut ratchet-teeth, that
are engaged by one or more dogs 74. The

ratehet and dogs are so arranged as to perm 1t

rotation of rod A in the direction in which it
15 moved by the ratchel at its upper end.

gagement of the dog 74 and ratchet. By these

deviees the rod is twumned a short distance at

or near the completion of each upstroke.

The commutator is construeted as follows: ' of any energized set of coils upon either of the

The commutator-cylinder is in the form of a ' cores depends upon the relative positions in

trundle or lantern wheel, and is composed of

~a serles of conducting rods or bars, W, which

‘are suitably held between two blocks or vin oY
ofinsulating material, (indicated at 51 and 52.)
The block 51 rests on a shoulder formed on

or attached to the eylinder or tube 9, while a

40

55
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serew-nut or washer, 17, applied to the upper
end of the cylinder 9, presses upon the block
o2 and clamps the parts firmly together, The

rods W form the trundles or spindles of the : ment.

wheel, and arve severally connected to the junc-

tions of the coils after the manner of the sepa-

rate insulated conducting plates or strips of 77, be permitted to move but a short distance

any commutator.

The brushes of the commutator consist of
wheels V, of copper or other conducting ma-
terial, which are adapted to mesh with the
teeth of the commutator-eylinder. The wheels
V- aresuitably mounted upon arms or spindles
b1, secured to the arms 14, and rotate upon
sald arms Gl as axles.  They are held in con-
tact with the commutator-cylinder by devices
tobepresently described. Asthevroll avound
over the surtace of the eylinder, they malke
and break connection with the commutator-
rods of the wheel in succession after the man-
ner of an ordinary eommutator. The hubsof
the wheels are prolonged into contact-heads I
I, which bear, respectively, uponrings T K’, of
condueting material, suitably insulated from
one another upon the block 51. The neclk of

the contact T is longer and smaller than the

neck of contact I, asindicated, so that it may
bear on ring I’ without touching ring K’.
The rings I” K’ are suitably connected with

Cively, tothe arms 14

gram, and furnish cwmrent to the contact-
wheels.  The wheels ave pressed into connec-
tion with the rings by means of springs I

It will be understood that the contaets T K
represent the extremities of different wheels
mounted on the two arhors, secured, respect-
The parts are shown or
mdicated as in line with one another in g,
I simply for convenience. The hrushes or
wheels arve pressed against the periphery of
the commutator-evlinder by means of a Spring,
A, g 120 The plate earrving the arms 14
encirceles the hub or plate I£, and the opening
I the plate carrving arms 14 s sufiiciently
large to permit the plate to he moved to one
side by the spring N, which ITatter is applied
in the space between the plate and a washer,
I3 plate . The spring N

Poaround the huly of
tends to throw the plate or arms 14 into an
eceentric position with reference to the hul
and the circumference of the commutator,
which latter arve concentric with each other.
By so doing it draws the rollers or wheels V
V' firmly against the commutator-bars W, A

- serew, Y, passing through the plate 14, serves
Backward movement is prevented by the en- :

to adjust the tension of the spring N

It 13 obvious thatin a drill constructed from
a series of coils working in succession upon a
core, as hereinbetore described, the influence

which the core and coils are maintained as the
core moves and shifts the current in the coils.
It 18 likewise appavent that the relative POSI-
tion of the energized set of coils to the core is
determined by theposition of the hrushes Uupon
the commutator, which in turn depends upon
the extent to which the commuatator-arms 1.4

and the projeciion E may move with relation

to one another before coming into engage-
[t, for instance, at the end of the up-
stroke of the cores under the influence of the
colls acting on core A the arm 14, having stop

betore engaging with the projection E’, the

—

current will be shifted npward in the coils hut
a short distance, and the downward pull
which would be exerted on the core C at the
beginning of the next movement downward
would not be at its maximum, because the
core (* would not be sufficiently enveloped by
the coils in action to permit them to pull to
the best advantage. If now the cove begin
to move downward, the brushes would then he
maintained during such downward movement
i sueh posttion that the coils would remain
1n advance of the position of maximum ad-
vantage, and consequently the stroke would
be of inferior force. Without some means of

adjustment in the connections befween the

core and the commutator it is obvious that
the relative position of the brushes and coils
to, the magnets during upward and downward
strokes would be always the same, and the
strokes would be of equal force at all times,

which force would be, presumably, the maxi- *

o
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mum forece obtainable from the apparatus. If,
however, we cause the commutator at the time
of shifting to engage with the part moving
with the core at a point earlier than it other-
wise would in.the period of shift, it is obvious
that on the beginning of the dm'» nward move-
ment the Dhrushes will be in advance of the
position which they would have if they had
been permitted to move farther by their mo-
mentum, and that therefore the colls acting
on the downward stroke will bein advance of
the position of maximumn advantage.

A means that may be employed for secur-
ing the adjustment described m the relation

of L]le coils to the core consists of an adjust-

able block, which 1s mounted 1n the head 10,
and is in the form of a screw having a conl-
cal lower end, which 1s adapted to engage with
a conical or inclined pr 0] 0(1‘101‘1 X, projecting
up from a movable piece, 22, at a point over
the center of rotation on the plate I. The
piece 22 is a pivoted piece pivoted on and

~carried by the plate L, so as to rotate there-

12N
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with, and ecarries a projection, 227, which 1is

adapted to engagewith a pin or projection,l,
on the arm 14 “of the commutator- having the
stop 7.

The projection 227 is adapted to perform
the function of the projection E” at the ter-
mination of the upward stroke of the instru-
ment, and normally the pin T would strike
the same at the same time that the arm or
portion of the commutator carrying pin L
strikes the projection E’.  When the adjust-
able block or serew 18 is elevated, the piece
X may remain over the center of the plate K
and the projection 227 will have no effect.
When, however, the screw 18 is lowered, the
conical end forees the projection X to one
side, thus turning the piece 22 on its pivot or
axis and bringing the part 22”7 in advance of
the part B/, thus causing projection 22" and

a0/

i

arm 7/, and thus carries the Dbrushes
around i in a position in advance of the posi-
tion of maximum advantage and the force of
the blowis diminished. By turning down the
screw 18 more or less the desired force of
blow can be obtained. Since in drilling I
have deemed it desirable to retract the tool
as rapidly as possible at all times, I have
shown here an arrangement designed simply

‘to alter the forece of the forward stroke, leav-

ing the backward stroke at all times at a
maximum. I do not, however, limit myself
to the appliecation of my invention to altering
the force of the forward stroke only. If ap-
plied to altering the force of both strokes, the
parts would be in normal or maximum posi-
tion when the projection traveling on the cone
of the screw was at a central 1)os1t10ﬂ on the
cone or half-way up the inecline. Motion of
the screw in one direction would affect the
forward stroke, while motion in the other
would affect the backward.

By closing up the distance between the

stops or pomtfs of engagement of arms 14 |

pin T to engage eariier than E’ would engage |
-upon the upper core.

bu

305,575

with projection E’, or by splitting the stop

E’ and causing a central cone to spread the
parts, the same result would be obtained—
namely, to reduce the lost motion between the
stop K and arms 14 14.

This part of theinvention consists, broadly,
in altering the force of the stroke in eithér or
both {111(1{11011& by altering the driving con-

brush-plate 14.

I prefer to employ suitable buffing-spr Ings,
W2 WS WS placed at opposite ends ot the
drill, as indicated. Thespringsat the upper
end of the drill are included between the head
12 and a washer, 10, whieh 1s adapted to move
with the core (! by engaging with the splines
G on the side of the same. The spring W1 at
the bottom of the drill rests upon the head
plate or block 4 between the same and a
washer, 7, with which a shoulder (indicated at
62) upon “the core A is adapted to engage in
¢ase the core 1s thrown below its nor mal limit
of movement. The spring W is designed to
protect the machine from mjury in case the
:30111’[ of the tool should not meet any ohstrue-
tion.

The spring or springs at the top of the ap-
paratusis preferably made double, and 18 pref-
erably arranged not only to act as a buffer,
; when made sufficiently long and elastic
to perform a function as ft ollows in the case
of a stiff spring, when the magnet system

- moves upw ard it does so with considerable

veloeity, and when the core engages the
washer 10 the springs W?° W' are compressed
to a much greater extent than they would be
by a simple pull of the coils upon the lower
core, A. Through acquired momentum the
brushes ave carrvied around to a distance some-

what farther than they would Dbe ecarried if

the core were moved upward slowly, and by
this shifting of the core the position of the
coils in action is raised so that they will act
This would be the
action it the springs were made quite stiff, so

as to check the drill quickly and allow the

inertia of the Dbrushes to carry them around.
if, however, the core 18 brought to rest grad-
ually, the parts of the commutator moving
therewith will not necessarily move bevond
the point where the core stops, and especially
will not do so if the commutator has consid-
erable friction. When a spring of this kind
1s employed, 1t will react and throw t
net downward, and if the construction of the
mechanism be such that the commutator has
not shifted to any extent independently of the
core at the end of the stroke it is obvious
that the brushes will not begin immediately
to move with the core C as the latter begins
to move downward, because there is (301151{161-
able lost movement before the part K or its
equivalent would engage with the commuta-
tor; hence the shifting of the current in the
(,0115 does not begin, ::thhough the core C
moves, and said core may therefore move

down into the field of the energized coils,

nection between the driv ine-collar K .:md the

e mag-
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while at the same time the lower core moves
out of the field. It is therefore possible, as
will be seen, to malke the drill reverse at the
upper end of the stroke without relying upon
theinertia of the brushesto carry them around
atter the magnets come to rest: hence the
character of the spring at the ’mp of the drill
will affect very materially the action of the
apparatus in reversal. If this spring is rigid
and checks the core quickly, theinertia of the
commutator will move the 130%1t1011 ol the ex-
citing-coils upward from the position where

they Vlﬂ act on the lower core to a position
where they will draw downward upon the up-
per core; butif the spring is flexible the shift
by inertia will not take place, but the magnet
C, through the compresred spring, will be

| foreed dosrinwald into the field of the coils

~ through the

40

53

60

-machine by mea;

‘the colls.

which last acted upon the lower core, the

brushes meantime remaining stationary. The
feature of a spring .«1{1311%’[@& to allow such an
action to take place, thus causing reversal
without shift of the commutator by 11’1@1t1a 1S
not herein claimed, but will e made the auh-
ject of a separate a pph{f at1oil.

The current may be turned on and off

the
18 ot a switeh, (shown in Fig,

be mounted in anyv suitable
dritl.

10,) which may
position on the

C* (% 1s a copper switeh-lever 1}pomted bya

wheel, 25, outside of the drill. Blocek E? igin
(..4)1111(%01,1011 with the line-block I with the
drill.  The switch is shown in position when
current 18 interrupted. On moving the switch
current is gradually mhmtied tn the drill
1‘(}%1%.:111{*&

It 1sto be obgerved that (7 strikesits bloeks
hefore ('~ strikes its own. Thus the four coils
are thrown in and out in succession.  These
colls may he parts of the drill-coils or may 1}{1
separ ate coils,

Another 11111_;:';:_'1'-:1 1t Leature of the machine
15 the atilization of the maconet-core as the
plunger of an air-pump, which may he em-
ployed for producing circulation of air about
Wihen the magnet gystem moves
downward and the plunger or magnet A runs

118 held firmly in any desired
position by nuts that draw up the c:hmﬂdels of
the leg against the face of fho hand, the sur-
faces thus drawn together being properly ser-
rated or notched. When their clamps are
loosened, the bands may be adjusted hoth eir-
eulnfelentmllj and 1()11@111.(1111{111}' and then
set 1n their new adjusted position. The c¢hief
item in this arrangement is the use of the
double band, Whmehv greater rigidity is ob-
tained, and 111~,_em<~e 61‘_.;,1101 adaptability and
stability, than in the usual forms of tripod.

What I claim as My invention is—

L. In an electro-magnetic drill, the combi-
nation, with the reciprocating magnet-core, of
the aetuatmg pawl or dog carried iheleb‘r
and a magnet for thmwuw the same into en-
Ao ement with a ratchet connected with the

independent, anc

- drill-tool, as and for the purpose described.

2. The combination, with the magnet A,
provided with ratchet- teeth of a pawl of mag-
netic material mounted, as dew ihed, so as tO
be capable of moving into and out of engage-
ment by the magnetism of the magnet when
the magnet and pﬂ“l come into proximity.

3. The combination, with the magnet-core
A, of a pawlof magnetic material mounted on
a non-magnetic m_lppmt mdependent of the

~core, and a ratchet carried by the core, as and

out of ﬂm machine on ﬂw Forw :511{1 stroke, the f

internal atr capacity of the machine is to Hm.t
extent increased. Therefore air enters hy the

valves A% in the outer shell, air gRIning ac-
cess to the interior of {he bhrass plmwel Or
magnet-tube through the ioles ¢ &e. When
the 1}1‘-, onormagnetsreturn, thesame amouant
ot air is forced out of the machine through
the valves 50 50 at the lower part of the ma-
chine.. Thus the maenets act as a pump.
The air foreed out of the plunger-cavity is
delivered into the coils through the open-
ings (2,

The tr ipod-support of
two bands, 68 (9, encireling the casing-tube
of the _méwh] ne mul provided with (:13.1111)% for
clamping them in any desired position.
band carries two lena while the upper hand |
carries but one, These legs are independ-
ently adjustable on. their axes.

Kach leg is'!

for the purpose described.

+. The combination, with the reciprocating
magnet-core, of the md of non-magnetic ma-
tert :511 W hose end is adapted to enter a cavity
in the head of the core, and a loose pawl of

- magnetic material mounted on the end of the

1?0:1, and a ratchet connected with the drill-
tube.

fge

=

5. In an electro-magnetic drill or similar
tool having a reciprocating core, magnet-coils
%pdred as deseribed, 1o permit ul(ulafmu Ol
alr bhetween the (ml.a and eutde-tube for the
I'e '*i procating core. |

The combination, with the reciprocating
111.;1011{41 -core, of 2 commutator actuated there-
by md having the plane of its evlinder trans-
verse to the line of movementof the core,said
cylinder consisting of a fixed trundle or lan-
tern wheel whose hars s or teeth arve insulated
from one another, and a commutator-hrush-
holding arm connected with the reciprocating

~core and carryving o condueting-wheel adapted
~to gear with the lantern-wheel, as and for the

[‘;ll'l'_])ﬂ:-ie described.

«. T'he combination, with the cyvlindrical
(on 11111tatﬂ1* of a rotary brush-supporting
plate’ looaeh" pivoted on its support concen-
trically with the commutator- -cylinder, and a

spring exerling a transverse pressure on said
- plate, whereby the brushes may be held in
~contact with the commutator bars, as and for

the drill consgists of

One |

the purpose described.
>. T'he combination, with the reciprocating
drill-rod, of a Jeupmmmw core or rod, a

ratchet and pawl for connceting the Tatter
with the drill-rod, and a collar engaging with
1 the drill-vod provided with a dog or pmﬂl ar-
ranged to permit said rod to rotate when con

ot
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nected with the reciprocating and rotating

395,575

f

rods, but arranged to prevent rotation of the

eollm* 1 the opposue direction.
J. A combined reciprocating magnet-core

and air-pump in which the guide-tube for the g

core serves as the m*hndm of the pump, in
combination with an air-delivery passage lead-
g trom said pump ¢
a current of alr upon the magnet-coils, as and
for the purpose deseribed.

10. The combination, with the commutator--
actuating devices, of the attached rod D and

the 1‘(3011)1‘0(331111 o core having a longitudinal
hole which receives the rod, said red “and core
being connected together b}* devices, as de-
seribed, whereby the reciprocation of the core
may impart a rotary movement to the rod.
11. The combination, with the seriesof coils

and the rotary conunumtm adapted to rotate
m a plane parallel to the plane of the coils, of

the actuating-core and the rod D, extending
through or 111‘[0 the core and 10&1‘[0(1 ther eb}
as said cove reciprocates.

12, The combination, with the magnet- -core
and a series of achmtmﬂ -colls, of a connnuta—
tor and connections between the core
commutator for imparting movement posi-
tively to said commutator by the core on its
downsﬂ*oke said connections being of adjust-
able length or extent, as and for ﬂl{} pmpme
descr 1bed

15. The eombmmlon with a magnet-core
~and a series of aetuatmg coils, of a commu-

tating device actuated thereby, but movable
independently thereof at the end of the up-
stroke, and an adjustable stop in the conneec-
flons between the core and commutator,

and arranged to deliver !

and

* .

>

- be determined, and the consequent foree with

which the upper core is impelled on the down-
:E-;tro]{e may be varied.
The combination, with the rotary arm

22 adﬂpiad to engage with the commutator

.-u'-'j,

~and adjustably nmuuted on its support, of
the adjusting-block 18, engaging with the arm

at or about the center (‘)f rotation of the sup-

- port, as and for the purpose described.

whereby the position of the actuating set of ;

coils with relation to the core on 1]1@ down-
stroke will be varied according to the force
of stroke desired. -

14. The combination, with the 1*0(*11}100.:11—
g core, of the 1‘0&11’*} commutator-driving

device engaging with said arm for Chanﬂmﬁ
the relation of the same with regard to tho
portion of the commutator upon which the
arm abuts. |
15. The combination, with the two recipro-
cating cores and theu actuating-coils,
(3011111111&1101 actuated by the core throunh de-
vices having an adjustable lost motion, w ]101‘6-

by the extent of the s

series of coils in an upward dirvection may

of a '

hift of CI_'Il_‘]_‘ellt in the

-— e———r r TT— —— — cTmTEH T — 11

- buffer - spring,
arm moving with the core,and an adjusting
- surrounding the drill-rod,

17. The combination, with the drill, of the

switch arranged between two sets of resist-

ance-coils, and having its contacts at either
side arranged with reference to one another
and the two sides of theswiteh, as described,
to throw the coils of each set into cireuit
singly but alternately with the coils of the
other set.

18. The combination, with the Qvill, of the
two bands, one of which carvies one adjust-
able leg, while the other carries two legs ad-

justable independently of oneanother, means
ng the bands upon the d}l]lj and

for elampi
nuts mnde
for clamyp

)endent of said clamping devices
ing the shoulders of the legs against

the face of the bands, as and for the purpose.

deseribed.

19. The combination, with the Je(*lploo.:li-
ing magnet-core A, of a mechanism engaging
wilth said core for rotating the same on 1ts
longitudinal axis,
ciprocating core, C, connected with said rotat-
ing mechanisim, as and for the purpose de-
scribed. _

20. The bodily-moving commutator-wheels
carrying contacts I I, in combination with
the fixed condueting-rings I’ IL”.

21. In an electro-magnetic reciprocating
tool, the combination, with the reciprocat-
ing (*01*(} of a buffer-spring, W,
]_n:)%e(_l W as] 1er, and the shouldered core or drill-
holder, as and for the purpose described.

22, The combination, with the durill, of a
W7, consisting of a coiled
spring resting upon the lower head-plate and
sald spring being
engaged b\‘ said rod in ease the rod 1s thrown
behm its normal limit of movement.

Signed at Syracuse,in the county of Onon-
daga and State of New Y ork, this 11th day
of July, A. D. 1887,

TIARRY NORTON MARVIN,
TeSses:
W. J. GILLETT,
JAs. B, HITCHHCOCK.
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