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To all whom it may concerrn:
Be it known that I, LUcIUS J. PIIEI PS, a

~¢ipizen of the United States residing in the

city, county, and State of New York, havein-

vented certain new and useful Improvements.

in Ilectric Rock-Drills, ol" which the fo]lowmo
1S a specification.

The objects of the 1nv entlon are to Secure_

simplicity in constr uctlon and efficiency in ac-
10 tlomn.

The SLIbJECb matter claimed is syeelﬁcally
designated ab the end of the specification.
My_ improved drill, while capable of a great

- variety of uses, is especially adapted tor drill-
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deseribed, whieh, g

ing rock or other hard substances.

bo far as my knowledge extends, electric
drills may, for the purposes of this Speeiﬁca-
tion, be divided into three -classes: {first,
those in which a core or armature actuating

the drill-stock reciprocates endwise through a |

solenoid; second, those in which an arma-
ture vibrating on a pivot actuates the drill,
and, third, those in which a rotating armature
“lCtU‘lt(—Z‘S the drill through the intervention of
belting, of a cam, or of gearing. Investiga-

tion and exper ience convince me thatall these y
plans consume too much power in proportion

to'the results attained to be practically suc-
cessful. I have, however, discovered and dem-
onstrated that the reqmslte effectiveness may
be obtained by the organization hereinafter
generally stated, consistsin
actuating bhe drlll t111 ough the mtewenuon of

‘replaced when desired.

ported at vanou“:‘. inclinations to rest upon ir-
regular surfaces in order to apply the drill

advantaﬂ*eously to its work, 16 18 1mportant
that the frame should be re%dlly adjustable on
(its supports, that it should be strong and rigid

to bear the shocks to which 1t is exp@sed that
the mechanism should be protected from 1in-
jury by accidental blows, and be so balanced

‘and centered in the fmme as to minimize the

working strain to the greatest practical ex-
tent. These ends I attain in this 1nstance by
constructing the frame of two oval- slnped

yokes, A A, provided with flanges or ears @'
@', toserve as points of fl,ttachmeub for the

legs or supports of the frame, as well as to
strengthen it.

s0 that the pdrts can be readily removed or
The {ront tubular
legs, C, provided with bracing-ears ¢, are se-
curely chmped to the ends of the lower yoke,
A/, by nuts and screws in such manner as to
permlt the legs to be adjusted around their

These yokes are connected by
four 10(1% B, provided with nuts and screws,

[ which the motor is mounted on the same frame
‘as the drill, and as that frame has to be sup-

5
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pivots to vary the angle of the legs relatively

to the drill. = Feet O slide endmse in these
tubular legs,and are held at any desired point

by means of set-screws ¢, thus enabling the

lengths of the legs to be ’Ldj usted. - The Dack

_leg, C? is similarly constructed and adjusted.
1ts upper end, however, forms a fork or yoke,
-’y which 1s pnroted to the opposite ends of

cranks and connecting-rods directly {from the | the upper. yoke or frame-piece, A, by bolts or

revolving armature of an electric motor. This
discovery and demonstration have led to the
invention of numerous improvements, all of
which are represented in the accompanying
drawings as embodied in one organized appa-
ratus. Some of these 1mplovemen’cs how-

ever, may be used without the others, and 1n

-appala,tus differing in constructlon from that

herein shown.

In the accompanying dmwmgs, which rep-
resent all my improvements as embodiedinthe
best way now known to me, Figure 1 is a front

clevation; Fig. 2, a side elevation, partly in
section;

FJG‘ 3 a central horizontal tl ANSVEIrse

section thel ethl ough; Fig. 4, a central ver tlcfﬂ

50 section of the upper pertwn of the motor.
As my improved drill is one of that classin | the ready removal or replacement of the bob-

N

clamp-serews ¢, which permit its angle rela-

tively to the fmme to be varied as requlred
A gallows-frame, D, formed with or detaeh

_'-ably connected Wlth the upper yoke, A,
provided with a teleSCOplng serew, 14, ope1
‘ated by ahand-wheel, L.

The male screw I
works in a female SCIGW in the section K,

S0
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which in turn carries a male screw, passmn *

through a cross-piece, I, supporting the mo-
tor and drilling mechanism. This ar range-

ment is & compact one, giving a large range

| of adjustment to the drill, while the SCrew

|

works in a small "space. The upper Cross-
piece, I, slips over the core-pieces G G of the

motor- mmgnets, and is secured by nuts f, which

| permit of the removal of the cross-piece and

€O
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tageous to prevent shocks and jars to the.
‘mechanism and to impart a darting or thrust-
ing stroke to the drill, I mounta spring, M M/, 70' DR
| on each side of the cross-head fmd connect the o
drill-stock with these springs.  Spiralsprings = =
- lorce of the motor may be made of brass or | surrounding the stock above and below the -
o :other non-magnetic metal. o . | eross-head are shownin this instance; the con- SRR
- The revolving armature H“-, _'\V]JICh 18 pref; | struction will be plain. Owing to thls orgapi- »e
- erably of the Gmmme -ring type, is mounted | zalion, on the upstroke of the erank the drill DR
10 on a crank-shaft, T, revolmnﬂ* freely in bear- | is cushmned by the compression of the upper
. ings in spiders W h bolted to the front and | spring, M, while it is lifted to some extent by =
back of the pole- pleces G* G°.. These spiders | the. expansmn of the lower spring, M. On
thus serve not only as cross-braces for the | the downstroke these conditionsare reversed, gc
pole- plece%, but afford a firm bearing for each | the lower spring being compreﬁsed and the A

~ bins H. H' of the field-magnets. The lower

~_ bobbins, H?* H? are mmllarly secured upon

~ the pole-pieces by the cross-piece I, Any
. portions of the frame which would tend to in-
g terfere by their indunetion with the lines of

end of the crank or armature shafb. ThIS shatt | upper spring being. expanded thus giving a
o projects both back and front beyond the face thrusting stroke. The end-play of the dnll j R
. of the spiders, and is provided with eranks ¢ | stoek in Cits bealmgs thus obtained actsas a -
________ i at each end The pole-pieces of the field- | cushion to prevent communication of shoeks 85
~Imagnets, as. well as the armature, it will be | and jars to the frame o6r motor. o
20 .observed; are flattened, so as tO bring the | Thedrill and motor can readily be adJ usted' _
------- - eranks as close together as practicable, as this | on the frame by the telescoping screw, guides,
_______________ construction promotes stability of movement. | oreyes n, attached to-the pole-pieces for that o
- The commutator-brushes are mounted upon | purpose, traversing on the 1[3011[1(3«31311]«3P bal S go
. msulated posts 7%, carried by one of the spider- | which unite the yokes of the frame. =~ 7
25 frames and pr OJectmD* inwardly,  as clearly |  Theelectrical connections are preferablyar-
~ shown in Fw 3, 1uto the face of the armature- | ranged in the following manner: The bobbins
. ring, the eommutatm being located in thisin- | of the field- magnets are connected in series y
. stance on the armature- Sh"i,ft within the face | the circuit- -wire w from the generator passing 93
. ofthearmature- ring. It will be observed that | from the upper bobbin, H, to the correspond- ~
30 the spokes or fl"lme H’ of the armature are “ing oune, H’, then to the lower bobbin, H?,
- arranged to one side of the vertical center of | thr oucrh. the commutator and armature- em]s S

~ the wheel as clearly shown in Fig. 8, o as to |
- afford a ‘chamber or recess for the commutator
‘ring and brushes.

and enables me to use a very short crank or
armature shaft, and to locate the commutator
“wheel and br ushes between the cranks. While
I prefer such an organization, I do not; how-
~ever, limit the inv entlon to 113 Conneetmn‘
rods J, pivoted at one end to the cranks on
the armature shaft, are connected at the other
with a cross-head, J ', which earries the drill-
stock and slides ver tlcally in or on guides y
on the lower cross-piece, F'.

The drill KX is mounted in well-known Ways
~ in the drill-stock K, which reciprocates in a
guide, I, bolted to the under side of the cross-
piece F'. It is essential to efficient work that
the drill should not only be capable of recip-
rocating freely, but of rotating axially in its
-support. This latter movement may be ob-
tained in well-known ways. The preferred
mode 18 the following well-known form : The
drill-stock rwolves and reciprocates in a
socket, I, turniug loosely in its support in
the cross-piece I“' This socket carries a col-
lar, I/, provided with a ratchet, with which a
~ pawl, Z pivoted on the cross-piece I engages.
A scr ew, !, on the collar projeets into an in-
clined groove, ¢° on the drill-stock. On the
upward stroke of the stock the pawl holds the
ratchet, and the stock is thus partly turned
in the socket. On the downward stroke the
pawl slips on the ratchet and the stock is not

65 turned. The. organization above described

would give the 01d1nc11 y reciprocating crank

movement to the drill; but as it is advan- |

to the lower bobbin, H?, and then back to the

~generator, the dII‘eCtIOH of the current being teo
“This structure is compact |

Indicated by the arrows in Fig. 1. A switch,
S, of well-known constluctmn serves to cnt
off the carrent when desired.

1t will be observed that the fmme mtlun
which the motor and drill-stock are mounted
and fed surrounds and projects- beyond the
planes.of the outer faces of the motor, so that

‘all the parts of the motor, the emnks and the

connecting-rods are in a measure plotected
aga1nst "Lccmlental injury by the overtm mnﬂ‘
of the drill, or otherwise. -

When the machine is folded for shlpment or
storage, the legs are telescoped and the upper
legs turned up alongside of the motor. When
thus folded, the legs ser veas a further protec-
tion to the motm

my motor with a flat; compfwt armature,which
may be of the Gramme type ora bobbin arma-
ture. Thigstructureis preferred for the reason |
that a short armature-shaft may be used, so
that the eranks thereon can be close tocrethe;
and the cross-head with which they are con-
nected beshort. Thisgives a greater efficiency
and stability- of action. S0 far however,. as
the broader aspect of my invention 18 ¢on-
cerned, any of the other well-known types of
armatures may be employed.

1t will be observed that the motor is carried
and adjusted in the longitudinal central axis
of the supporting- fmme that the drill-stock
iIgsarranged in the same lme and that the power,
being taken from both ends of the armature-

shaft, i3 also symmetrically applied around the

105
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- As before remarked, I prefer to construct
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same éenter.
lateral jarring or wabbling of the machine and
oives a weil-balanced fmd steady action of the
dr111 which is one of the chief results I have
sou -:rht to effect.

1 am aware that, broadly, it 1s nob new to

- operate a crank- shaft directly from thespindie

of a rotating armature. 1 am alsoaware that,

~ Dbroadly, a commutator-ring inclosed withinan

IC

'1-'5

20

armature-ring is old. .

I claim as my 1nvention— -

1. In a drill, the combination of a frame, a
rotary electrlc motor mounted in the frame,
mechanism for adjusting or feeding the motor

relatively to the frame, a drill- Stock, and a |

crank-and-pitman connection by which the

drill-stock is connected w ith the spindle of the
mofor

. The ecombination of the drill- frame, a ro- |
t.«lry electrie motor mounted and moving lon-

gitudinally therein, mechanism for 'LdjllSiJll]ﬂ‘

or feeding the motor relatively to the frame,

-~ a drill- stoch, a cross-head connected with the

30
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drill-stock,-and a pitman-and-crank connec-
tion between each end of the cross-head and

each end of the spindle of the electric motor,

substantially as and for the purpose set forth.

3. The combination of the drill-frame con-
sisting of upper and lower yokes and connect-
ing-bars, a rotary electric motor mounted on
the drill-frame and adapted to move longitudi-
nally through the vokes of the frame, “mech-
anism for ﬂdJ ustmfr or feeding the motor rela-
tively to the trame, a drill- stock, and a crank-
and- pltma,n connection between the drill-stock
and spindle of the rotary electric motor, sub-
stantially as set forth.

4. The combination ot a drill-frame having

‘upper and lower yokes and connecting-bars,

adjustable legs by which the irame 1s sup-
ported, an electuc motor earried by the frame
and adapted to move longitudinally through
the upper and lower yokes, the 101]@15{1(1111&1
center of the motor and drill-frame commdmg,

a drill-stock arranged in the same Jongitudi-.

nal central line, and a crank-and-pitman con-
neetion between the drill-stock and each end of
the spindle of the rotary motor substantmlly
as set forth.

5. The combinalion of a drill-frame, a ro-
tary electric motor mounted therein, mechan-

ism for adjusting or moving the motor lon of-

tudinally relatlvdv fo the fm,me a drill- StOLL,
the driving- conneection between the drill-stock
and the spindle of the rotary motor, and 1m-

pelling and cuslnomnn SDI Ings 1111:91"]_)0@0(1 be-

R

This orbmuzatlon prevents any | tween the driving-connection and the drill-

stock, Subbta,ntm]ly as and for the purpose set

forth.
6. The combination of the drill- fnme, a ro-

tary electric motor mounted therein, adjusting

mechanism mounted on the frame and con- -

nected with the motor, consisting of the gal-
lows - frame and the double -screw feeding de-
vice, whereby the motor is moved longitudi-

nally relatively to the frame, a drill-stoek, and

a crank-and-pitman connection between the
drill-stock and the spindle of the rotary mo-
tm"' substantially as set forth.

. The combination of a drili-frame, the 1*0-
tfwy electric motor mounted thereon and ad-
justable longitudinally relatively thereto, the

motor consisting of field- magnets, an arma-

ture-ring, and commutmtor devices arranged
withinthe face of the armature-ring and within
the planes of the sides of the ﬁeld -magnets, a

drill-stock, and crank-and-pitman connections
between the drill-stock and each end of the

spindle of the armature-ring, the crank con-
‘nections - with the spindle being located out-

side of the commutator Subst"mtmlly as set
forth.

- 8. The combination of a drill-frame hawnﬂ'
apper and lower yokes and. connectmﬂ'-bftrs,
the rotary electric motor mounted in the frame
and adapted to move longitudinally through
the upper and lower yokes, the SPider-fr&mes
connecting the poles of the field - magnets of

the motor, in whieh spiders the spindle of the

rotary armature has its bearings, the commu-
tator devices located between the spiders, a
drill-stock, and a crank -and - pitman connec-

70
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tion between each end of the motor-spindle

and the drill-stock, substantially as set forth.

9. The combination of the drill-frame hav-
ing upper and lower yokes and connecting-
bars, adjustable legs by which the frame 18
supported, an eleetric motor carried by the

frame and adapted to move longitudinally

through the upper and lower yokes, the longi-

tudinal center of the motor being arranged
substantially in the longitudinal center of the
drill-frame, a drill-stock arranged in thesame

1onmtudmal central line, and a driving-con-
nectlon between the (]1"111 Stook and motor
substantially as set forth. - y

In te%tlmony whereof 1 have hereu nto sub-

scribed my name.

W” itnesses:
HeNry D. HAL
R, . _MONTGOMERY.

LUGIUS J. PHELPS.
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