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- To aZZ whom it may concern:

' COMBE, of Granby,

5

IO

- Be it known that we, -ALFRED G.. HOL—

CHEEVER, of the city, ceunby, and State of
New York both citizens of the United States,
jointly have invented certain-new and useful

‘Improvements in Electric Drills; of whleh the_

. following is a specification.. -
-Our mventlon relates to drills of the elaSe

~ actuated’ by electro-magnetism.. Its objectis

to secure a simple, efficient, and durable ma-

~ chine, which ends we attain- by certain novel |

I5

-20 Fig.2isaplanviewof thesame. Fig. 3showsa’

.25

- 30

combinations and organizations of old instru-

mentalities, demgna.ted by the elelms at the

end of this speelﬁeatlon
Intheaccompanying drawings, F1 ou re 1 rep-

reeents a longitudinal central sectlon through |

an electric drill embracing our 1m provements

plan view,and Fig. 4 a vertical centrel section

.through a device: by which the drilling-tool

may be retracted.  Fig. 5 repreeents a side

elevation of a rheotome or ¢circuit-breaker for

regulating the speed of the drill.  Fig. 6 is a
. diagram showing one method of erganizing
* the apparatus, and Fig. 7 represents a- 1110(11-
- fied-form. of the drill. The apparatus shown

- in Figs. 3, 4, and 7 is not claimed here, as it

constltutes the subject-matter of a dlmsmn of
this application ﬁled. by us J 1113 30 1880 se-

‘ ‘rial No. 14,531.

The mechamsln is shown as mounted 111 a

o skeleton-frame consisting of twoheads or.cast-

-

ings, a a’, united by
forward hea,d or’ castmtr is provided with

- sockets, in which are ingerted lon o'ltudmally-_

-adjustablelegs ¢, constituting a base or tripod,

- upon which the mechanism is supported and

;40
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by means of which it may be adjusted .at the |

- proper angle relatively to its work.

w1re, constituting an ordma
_is mounted in a shdmg stock or frame (shown
‘as consisting of head-piecés e ¢’
capacity of sliding upon the rodsb
- by suitable rods, d’.

; and umted
A serew-red m, turning |

~ in suitable bearm o9 in the frame, 18 pmwded

~ with a crank-Handle or winch, m',-by which -
50 to turn lt when desired. The serew of thls 1 lated paltly by the dlstmlce the plu prOJects 100

Apphea.tmn ﬁled Hey 23 ;18 80

b e e ———,

in the county of Hartford .
-~ and State of Connecticut, and CHARLES A.

rods b. The lower or

| ble pivot or reek—shaft k’ on the frame
- A -coil or helix, d, of properly -*msul,a,ted';;
electro-magnet,

having the |

(H o model, )

s*undle works i 1n.a cmrespondmtr serew in a

spm-wheel [, which turnsin-suitable bearings
in the head e of the sliding stock or frame, by
| Which means the stock can be moved longi-
tudmally in either direction desired. The
| wheel [ is normally prevented from turning
‘backward by a spring-pawl, m?, taking into
ratchet-teeth therein or other smtabie lockmﬂ*
device.

{ An ordmery soft-iron cor e, f, has the capae-

ity of sliding freely- endwise through the
center of the coil-or lelix, as- usual in instru-
ments of this class.-
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A rod, f’, constituting

; an axial extension of the core, passes thmugh :

to sald casting. A "spiral spring encircles

nut g on the rod. “By this means the resili-
ence of the spring may be ad,] usted until it is
sufficient toact as a counter poise to the weight

in Kig. 1—that is, in a retracted position—in

] whleh position it will be seen a portion of the

COre projects beyond the coil.
A-drilling-tool is secured to the rod 1’ by

‘suitable well-known means. A polygonal rod,

J* constituting an axial extension of the core,

i passes axilally thr ough a gear-wheel, 7, turning

in suitable bee,rmfre in the head e. ThIS polyg-
“endwise through the spur-wheel, the two, how-
ever, being compelled to turn to'ﬂ*ethel This
epur-wheel tgears with the epur—wheell here-
| inbefore refelred to.
| - The head j on the.rod f? on each back-
| stroke. acts on an adjustable stud, wiper, or
plug fitted on.a lever, /, rocking on a Sulti
pawl carried by this lever acts on a series of
ratchet-teeth on the face of the wheel 7, and
thusi 1mparts to itanintermittent rotary move-
ment in a well-known way. The feed-pawl
is retracted at each stroke by a suitable recoil-
‘spring on its rock-shaft. The distance which
the rod is cartied at each stroke of the drill,
and consequently the feed of thedrill,is regu-.

i

~the lower plate or-casting, ¢’, and through
suitable guidesin a box or bracket, ¢ secured

this rod, and beers at one end against the.
| bra,eket and at the: other against the SCrow-.

of the core.and its appurtenanees SO as nor-
_mally to hold the pd:I‘tS in the posmon shown .

onal rod has the capacity of shdmn‘ freely'
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from the rocking lever and partly by “the |

length of the stroke .of the drill itgelf. The

parts are so proportioned that the normal |

feed imparted to the drill is equal to the dis-

tance which it would penetrate the softest
substance upon which 1t is designed to op-

orate. Should from any cause the drill not
penetrate its full distance, the conical point
of the rod 7* wounld .prevent the pawl from
feeding its full distance until the next stroke,
or until the drill had penetrated to the de-

‘gired depth, when the full feed would be re-

sumed.  This automatic correlation of parts

prevents the straining or breaking of the ap-

paratus. It will, of course, be understood
that the wheel 7 gears into the wheel [ and
revolves it. As the serew m is normally

" locked from turning, the frame 1s necessa-

of being automatically
yrevolution of the serew-wheel [ on the screw,

rily fed forward by the turning of the wheel
on its screwed spindle. By this means our
improved drill has imparted toit the capacity
fed forward by the

and of being retracted by the revolution of

the serew-spindle 7 in the screw-wheel, while

the latter is prevented from turning.

~ Under the organization above described it
will be seen that the drilling-tool is partially
rotated automatically on each back-stroke.

30 Instead of the polygonal shaft-and-ratchet

~ this result, it might be accomplished by a

35
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known way.

arrangement above deseribed for producing

curved slot or groove on the rod f2 in which
a spline on the feed-wheel works in a well-

Figs. 3 and 4 represent a device by which the
adjustability of the stock, after completing 1ts

forward movement, may instantaneously be

retracted to its starting-point. This end 1s
attained by making the hole through the wheel

1large enough to enable it to slide freely om

the feed-screw m, and providing two half-nuts,

n,sliding in guides on the face of the wheell,

45

50

-in its bearing.

55
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their movements being.controlled by pins on
a ring, o, fitting in the half-nuts, so that they

“embrace the screw when the ring isin proper

position—that is,in the position shown in ¥ig.
3—in which position they are held by a pawl,

o’. The half-nuts are released from the screw

by releasing the pawl and turning the ring.

backward, which allows the wheel [ to slide
freely en the screw and the stock toslide freely

inclined rather than in vertical positions,un-
less the drills have their moving parts sufhi-
ciently light to be readily lifted. The drill 1s

thrust forward to do its work by electro-mag-

netism, the electric current being derived from
a suita™le generator in a well-known way.
IFig. 6 represents one organization of the ap-
paratus for accomplishing this result. The
coil or helix is shown as included in an elec-
trie circuit in which is also included a suita-

ble generator of electricity,such as adynamo-

olectric or magneto-electric machine, and a
vheotome or circuit-breaker, s’

This last-deseribed device is
applicable .to drills working in horizontal or

|

235,048

Fig. 1 represents the parts in their normal

position ready to begin work. " The passage .

of an electric current through the coil or helix.

C draws the core 7/ forward, driving the drill
acainst the surface to be perforated. As the

drill completes its stroke the circuitis broken,

and the core and tool are retracted by the ac-

tionof the counterbalancing-spring g. the

operation above deseribed 1s then repeated, by

which means the drill may be driven withany

desired degree. of rapidity. The operation

above described may be reversed in well-

known ways, so as o cause the core to com-
press an actuating-spring on its back-stroke,
the forward thrust of the drill being given by
the recoil of the spring. | -

~ Fig. 5 shows an adjustable rheotome or Ccir-
cuit-breaker, by means of which the rapidity

.“70

75
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of the stroke may be varied; but other well-

known forms of circuit-breakers might be em-
ployed instead. | | |

An elbow-lever, p p% rocking on a pivot, p’, 18
provided with an adjustable weight, q, capa-
ble of sliding endwise on the arm p of the el-
bow-lever, and provided with a set-screw or

other locking device to secure it the desired

distance from the pivot.  The arm p* consti-

()O

tutes or earries the armature of an ordinary 95

horseshoe electro-magnet, 7, the coils of which.

are connected with eireuit wires or conductors .

»t 95, [Under the organization shown the cur-

rent passes along the wire 7* to the pivot s
and along the arm p? by the contact-screw 77,
toihe helices of the electro-magnet 7, and frem
thence, by the conductor 7%, to the helix of the
drill, and back to the generator. When the
current passes, the electro-magnet 7 attracts
the armature p untilit strikes the arm 7+ thus
breaking the contact between the arm ¢ and
the screw 7', and throwing the rod p and

weight ¢ into its rearmost position, the resili-
ence of the arm allowingit to bend according

to the position of the weightq. The reaction
of this spring throws the armature down agaln,
closing the contact at 7/, and allowing the
current to pass through the helix of the driil
acain, the duration of the passage of the cur-

rent being governed by the resilience of the
-rod p and the position of the weight thereon. -

The weight, moreover, .causes the rod to act
as a pendulum, and consequently regulates
the number of pulsations allowed to pass 1n
a given time. The rod p might be marked
with the number of vibrations incident to. a
oiven adjustment of the weight, so as to ad-

mit of its being readily adjusted to the de-

sired number of strokes. Therheotomeisin-
closed. in a box or casing to protect it from
dust or injury. | "

Two drills might be operated from one rheo-

tome constructed on this principle, by form-
ing another circuit through the stop 7%, as
shown by the dotted line 77, in which circuit
asecond drill is placed. Thereturn-conductor
from this second drill would in this case pass
directly to the generator, or join the return:
conductor of the first drill. Under . this ar-
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- turn, connected with the helix of the dril] by

15

235,948 . ' _ 3

rangement the two drills would be a,lternatelj;
operated,one when the armature of the lever

]92 18 1n contact with the Screw‘_?’, and the

other when it is in contact with

the stop +2
The rheotome might be

placed near the gen-

erator, if desired, or be placed near the drill, -

SO as 1o be readily adjusted by the attendant:

~or the rheotome might be mounted directly

upon the drill itself. -

In Fig. 6 the generatoris shown as consist-
ing of a dynamo-electric or magneto-electric
machine, s, connected by a-conductor or cir-
cuit-wire, 7%, to the rheotome s’y which is, in
the conductor 7% the circuit being completed
from the drill-to the  generator by the con-
ductor 7%,

in circuit; but it is evident that any number

. of drillsthe generator is sufficiently powerful

20
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~ drill-stock,
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~ nections, and the automatic circuit-breaker,
3. Thecombination, substantially as herein
. set forth, of the frame, the stock adjustable

~-therein, the coil or helix mounted in the stock,

55

 recoil-spring, and automatic feeding mechan- |-

6o depthof penetration of the driltateach stroke: !

‘through the .genérator when the drill is
acting. The conductors 7% % constitute the
-drill-circuit, and the conductorsg 78 76 consti-
tute the shortor shunt cireuit, These circuit- |
connections may be varied in various well-
known ways., L |

~ratus, in whieh the drill is
‘In both directions by

1o operate may be placed in circuit.

b

In Fig. 6 a shunt-wire or short circuit, 73, is
shown as connecting the generator and rheo-
tome, 80 that the entire current may pass
nog

Kig. 7 shows a modified form of the appa-
3 driven positively
_ electro-magnetism and
the circuit-breaker isactuated directly by the
We disclaim, broadly, these feg-

tures, asthey are shown in an ap

We claim as our own invention— -
1. The combination, substantially as herein

set forth, of the frame, the stock. adjustable

therein, the coil or helix mounted in the stock,
the core reciprocating endwise through the
coil, the drilling-tool carried by the core, and
the recoil-spring. =~ .- 7

2. The combinatibii;substahtidlljf as herein
set forth, of the frame, the “stock adjustable
therein, the coil or helix mounted in the stock,

the core reciprocating endwise through the
- coll, the drilling-tool carried by the core, tlre’

recoll-spring, the generator, the circuit-con-
the core reciprocating endwise through the
coil, the drilling-tool carried by the core, the

cally to regulate -the feed according to ‘the

e

‘I'his diagram shows one drill only

: plication, No. .
8,370, for Letters Patent of the United States,
filed by Charles E. Ball, April 26, 1880.

" Witnesses:. -

4. The combination, substantially as herein
set forth, of the coil or helix, the core recipro-
cating endwise therethrough, the drilling-tool
carried by the core, the polygonal rod consti-
tuting a prolongation of the core and movable

freely endwise through the feed -wheel, but

turning therewith, and mechanism, substan-
tially such as deseribed, for

feeding the drilling-tool. - .

. The combination, substantially as herein

set forth, of the core, the drilling - tocl, the

automatically

05
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polygonal rod, constituting a prolongation of -

the core, its conical head, the feed - wheel

through which the rod reciprocates and with
‘which it turns, and the feed-pawl actuated b

the rod intermittently to rofate the wheel.

0. The combination, substantially as herein
set forth, of the-frame, the stock adjustable
therein, the core, .the drilling - tool carried

| thereby, the polygonal rod projecting from
the-core, the feed-wheel through which it-re-
ciprocates and with which it rotates, the

screw-wheel gearing with the feed-wheel, and
the feed-serew passing therethrough. ’

7. The combination, substantially as herein

Yy 75

8o

set forth, of the frame, the stock adjustable .~

therein,the coil or helix mounted in the stoek,

the core reciprocating endwise through the

of, the feed-wheel throagh which it pa h
and with which it turns, automatic mechan-

ism, substantially such as described, for'in-
-termittently rotating the feed -wheel; the . .
| Screw. passing therethrough, and ' a pawlor -
other suitable detent for locking -the screw

| While the drill'is automatically being fed for-
allows. the- screw to be ro-

screw-wheel gearing with the feed-wheel, the

ward, but which allo
tated to retract the drill: - Sy
8. The combination, substantially asherein.

set forth,of thestock, the coil mounted there-~

in, the core reciprocating endwige. throu gh
the coil, the drill - stock™ attached

LS

the tool-stock. = -

 coll, the drilling-tool carried by the core, the . -
Ppolygonalrod,constituting an extension there- go,
sses .

100,

_ directly to -
the .core, and the recoil -spring mounted on -

io5.

- 9."The combination, rsiibﬁsfantialljr asherein

set forth, of the.generator, the electric drill, - -

net and broken

arm carrying the pendulum.

-+ In testimony whereof we have hereunto set
our hands this 22d day of ., 80,
« " -~ ALFRED G. HOLCOMBE. .

May, A. D, 1880.

Y

- JoHN D. SHEDLOCK, o
o oH DeWILLIAMS, .

~and the circuit-connections of the automatic. -
pendulum circuit-breaker, the circuit - of’
‘which is closed by the attraction of the mag- .
)y.the recoil of the spring-

I1Q
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