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UNITED STATES

PATENT OFFICE.

ELMER A. SPERRY, OF CHICAGO, ILLINOIS.

MINERAL-DRILLING MACHINE.

SPECIFICATION forming part of Letters Patent No. 459,596, dated Sepftember 15, 1891.
Application filed January 15, 1891, Serial No, 377,921, (Nomodel) '

To all whom Tt may concerr:

Be it known that I, ELMER A. SPERRY, &
citizen of the United States, residing at Chi-
cago, Cook county, Illinois, have invented
certain new and useful Improvements in
Mineral-Drilling Machines, of which the fol-
lowing is a specification, reference being had
to the accompanying drawings,in which simi-
lar letters of reference indicate like parts in
all the figures. |

My invention relates particularly to that
class of mineral-drilling machines in. which
work is done by successive blows of a recip-
rocating drill and drill-rod which are alter-

nately retracted and- released by rotating

" mechanism; and its object is to reduce the
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shock of engagement of the parts at retrac-
tion, to provide for quick and sudden release
of the drill-rod forits forward projection, to
equalize the strains on the mechanism, and
to provide means for receiving the force of

" the blow without shock to the machine when
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resistance is not met by the drill-point. This
I do by the use of the mechanism shown in the
drawings, and in which— )
Figure 1 is a side elevation of a mineral-
drilling machine embodying my improve-
ments. Fig.2is asimilar view shown partially

in longitudinal vertical section. Iig. 31s a

top view shown partially 1n longitudinal lat-
eral section. Fig. 4is a perspective view of
the angle-bar or fingers which I attach to the
cross-head of the drill-rod for purposes to be
explained hereinafter. Iig. o5 18 & partial
longitudinal vertical section drawn on an en-
larged scale, illustrating particularly the

cross-head and its air-cushion. Fig. 6 1s a

cross-section of Fig. 5 onthe line z @. Figs.
7,8, and 9 show details of construction, as
more fully explained hereinatter.

In the figures, A is the main frame of the
machine, preferably having formed integral
therewith the field-magnets A’’, the journal-
bearings A’, and the lugs B, Fig. 5. o

B’ B’ are two rods extending lengthwise
with the machine and serve to stiffen the
frame and to secure thereto the detachable
head B’/, having rigidly attached thereto the
sleeve C, inclosing the forward part of the
drill-bar D and the spring C”’. |

The rotating mechanism for imparting re-

ciprocating motion to the projectile is shown

in the engaging wheel G’, centrally mounted
within the frame, preferably on a fixed shaft,
boxes A’/ by means of set-screws or other
suitable device. The engaging wheel G has
journaled therein at a distance from its cen-
ter laterally-projecting shafts G/, preferably

which latter may rotate within the bearings

construction. If Idesire, I may fix the shafts
in the wheel and attach the rollers loosely to

the motor by anysuitable connecting device.
I prefer the worm H, mounted directly upon
the shaft of the armature H’ of an electric
motor, upon which igalso mounted a fiy-wheel
H’’. The wormispreferably mountedloosely
upon a feather in the armature-shaft, so asto
slide longitudinally against an abutment I,
preferably part of the shaft, where it is held
by-a spring I'. The armature-shaft is jour-
naled at the back of the fly-wheel and also

a journal-bearing I’’, in the cap of which is

an oil-cavity J, which serves also to oil the

worm-gear by a tube and wick J’..

consists of the oil-cup L, forming a portion of
the side frame atthe journal-box. The shaft
of the engaging wheel G’ does not turn, but

either box. The center bore is met by cross-
bores I1.”” in the center, which lead to two
systems of passages, one shown at N, which
is connected by the ducts M’ to the shafts G/,
and the other ducet M”/, which leads length-
wise of the journal in the wheel G’ to oil its
bearing. S | |
The reciprocating drill-rod is shown at D

inner end within the frame with cross-head
D’, and to which it is keyed or otherwise

tached the rearwardly-extending bifurcated

tion, forming contact-surfaces adapted to be

1 engaged by the lateral projections on the en-

carrying upon their outer ends the rollers G.
I preferto have the roilers fixed tothe shafts,

their projecting ends, or I may use fixed pins. .
The engaging wheel G’ may be drivenfrom

between the armature andthe abutment I in

within the sleeve C, and is provided uponits -

suitably attached, and to which is also at-

plate E’/, having its rear ends bent upward to
| about a right angle to the path of reciproca-

which is attached tothe frameatthe journal- 55
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in the wheel, thereby securing a large bear-
ing-surface; but I donotlimit myself to this
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The oiling device for the rotating shafts

is rigid and is bored for the oil-passage from -
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gagih’g wheel G’. The parts are $o arranged
that the plane .of rotation of the engaging
wheel G’ lies between the paths of recipro-

eation of the contact-surfaces F’// T’/ of the
reciprocating drill-rod, and the oppositely-

lateral projections engaging simultaneously
with the contact-surfaces ¥/’ F’’ causes the

draft of retraction to be equally disposed on

~ each side of the engaging wheel and the line
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of reciprocation ot the drill-rod, preventing
unequal wear and preserving the alignment

of the parts.

Upon the cross-head D’ is mounted zi.plu -
ger D'/, which is adapted to co-operate with

a dash-pot or air-chamber E to form an air-
cushion for the drill-rod to relieve the ma-
I provide
as a part of the dash-pot a sort of collar E’,

chine from the shock of the blow.

through which the drill-rod reciprocates, and
provide the plunger with an aperture at its

~center, which allows it to move freely over

25

the collar, thus forming an air-cushion, pref-
erably annular, whose side walls and base

are stationary, and dispensing with the in-

convenience of and necessity for packing
around the reciprocating drill-rod. I pref-

erablyform the air-chamber K separable from

~the frame of the machine and place it against
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the head B’’, which sustains the force of the
blow, and I retain the chamber in position
against the force of withdrawal of the plun-

ger by the laterally-projecting flange,(shown

in Kigs. 2, 3, and 5,) which fits into a corre-
sponding groove in the frame. This separa-
ble feature of the air-chamber enables me to

. construct 1t of different material from the

~1ron and the chamber of brass,and it also en-
- ablesmetoremove and replace the chamberin-
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head, 1 preferring to construct the head of

caseof wear. To allow the free ingress of the
alr while withdrawing the plunger, I provide
alr-ducts K/, entering the base of the dash-

pot, and to prevent egress of air on the re-

turn of the plunger I preferably cover the
mouths of the ducts with a valve I, generally

- made of leather in the form of a flat ring, se-
~cured near its center edge by rivets.

For the purpose of enabling me to adjust

N the pressure within the dash-pot to-variable

- 50

'spring and weight of drill-rod, thatI find best

in practice is to provide an opening or duct e,

~which is provided with any suitable means
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for regulating the flow of air through it—

such, for instance, as a stop-cock ¢’, which

can be closed entirely or opened partially or

fully, as occasion may require. One of the
advantages of the air-duct e with its adjust-
ably-regulated size of opening is that when
the force of the projectile is so great that
the air-cushion causes a rebound which dis-

~arranges the engagement of the mechanism
- the stop-cock can be adjusted to reduce the
- elasticity of the cushion. The position of the

alr-chamber surrounding the drill-rod is of

advantage in equalizing the strains. |
The operation of 'y device will be largely
understood from the foregoing description

in Fig. 2.

great importance in effecting its
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‘and the drawings. The ,reVO’lutions'of the

motor-shaft and worm cause wheel G’ to ro-
tate In the direction indicated by the arrow
Rollers G engage with the contact-
surfaces I/, drawing cross-head, plunger, and
drill-rod backward against the pressure of the
spring C’” from a position shown approxi-
mately 1n Fig. 5 to that shown in Figs. 2

75

and 3, thus accumulating in the compressed

spring the force which is to deliver the blow.
If the engaging wheel G’ rotated at a con-
stant speed upon its axle, the forward move-
ment of the drill-rod would commence when

the point of greatest retraction had been
reached, but would not attain its full release

until the wheel had rotated sufficiently to al-
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low the highest point of the contact-surface

" to pass under the roller with which it was .
in contact, when its full release would occur.
"T'o avoid this gradual release of the recipro-
| cating drill-rod from its contact with the en-

gaging wheel is one of the principal objects
of my invention, and I accomplish this by so
arranging the engaging wheel that after the

pointof greatest retraction had heen reached
1t 1s capable of a more than normal speed un-
der the action of the reciprocating drill-rod

forced forward by the powerful spring, so that

the npper corners of the contact-surfaces F’’

immediately after the point of greatest re-

traction has been reached instantly forces
| the rollers G and wheel G’ to the position

shown by the dotted lines in Fig. 2, resulting
in the sudden release of the engaging parts,
and this forward rotation of the wheel G’ is
permitted by the sliding connection between

9
g5 -

IOO

the worm I and its shaft, so that it takes the =

position shown by the dotted lines, its posi-

tion against the abutment being resumed by

the action of the spring I’ or its combined ac-
tion with that of the rotating worm. It will

105

be observed that, although the pin is cirecu-

lar so far as its own center is concerned, the
engaging part of its circumference is eccen-
tric with the center of rotation of the wheel,
and therefore the action of the pin is cam-

like 1n its nature, and I consider this feature

of permitting a sudden acceleration in the
speed of the engaging-wheel in the direction of
its rotation after the point of greatest retrac-
tion of the drill-rod has been reached as of

lease, and I do not limit myself in its appli-

cation to the specific form shown inthe draw-.

ings, but may apply it toall machines of this
class when there is retraction of the drill-rod
by contact with an engaging wheel and re-
lease by separation therefrom, whether the
engaging wheel be in the form of a cam, pin,

helix, or whatever form when the surfaces in
contact are rounded and the action cam-like

quick re-
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in its nature, and whether the rounded con-

tact-surface be upon the engaging wheel or
upon the drill-rod—as would be the case, for

| Instance, if the upper corner of the angle-

pieces F’’ should be worn rounded—the ad-

13c

vantage offered by a sudden acceleration in
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the motion of the engaging wheel would still |
exist, and the surfaces in contact with the.

mechanism herein referred to will generally
be rounded, if not by original design, then by
wear of the parts.

The number of blows which the machine
can deliver to the best advantageisfrom one
hundred and forty to one hundred and sixty

perminute. Byarrangingtheengaging wheel

G’ with projections diametrically opposite as
well as laterally opposite two reciprocations

of the drill-rod will be given for one revolu-

tion of the engaging wheel G’, and therefore
in giving the propsr number of blows I am

enabled to make the speed of the engaging |

wheel one-half of what it would be 1f there

were but one pair of contact projections,thus

reducing greatly the shock of contact of the
parts,while securing sudden projection of the
drill-rod, as her einbefore ‘explained.

I clalm-——

1. In a mineral- dulhnﬂ' machine in combi-
nation with motive power, a drill-rod, means
for projecting the drill-rod, and an engaging
wheel provided with a curved contact-surface
adapted to retract the drill-rod by contact
therewith in cam-like action and to release it

by separation therefrom, a separable driving

connection betweenthe motive powerand the
engaging wheel, whereby the speed of thelat-
ter may be accelerated under the action of the

drill-rod after it has reached the point of 1ts |

oreatest retraction.

2. In amineral-drilling machine, in combi-
nation with motive power, a drill-rod, means
for projecting the drill-rod, and an engaging
wheel provided with a curved contact-surtace

adapted to retract the drill-rod by contact |

therewith in cam-like action and to release 1t
by separation therefrom, and a separable driv-
ing connection between the motive power and
the engaging wheel, whereby the speed of the
latter may be accelerated under the action of
the drill-rod after it has reached the point of
its greatest retraction, with an elastic de-

vice to restore the engaging wheel to its nor- '

mal position. | -

3. In a mineral-drilling machme the COIN -
bination of the drill- rodD means for project-
ing the drill-rod, the engaging wheel G/, car-
rying the pins (, the worm H, the abutment
I, and the motor H’, with sliding connections
between the worm and its shaft, whereby the
speed of the wheel G’ may be accelerated un-
der the action of the drill-rod after the point
of its greatest retraction has been reached.

4, In a mineral-drilling machine, the com-

bination of the drill-rod D, means for project- |

rod.

ing the drill-rod, the engaging wheel G’ car-
rying the pins Gr the worm H, the a,butment

6o

I, and the motor H’ with shdmcf‘ connections

between the worm and its shaft-, whereby the
speed of the wheel G' may be accelerated un-
der the action of the drill-rod after the point

of its greatest retraction has been reached,

and the spring I’ for restoring the worm to
its normal position.

5. In'a mineral-drilling machine, the com-
bination of the motor, the worm upon the
shaft thereof, the worm-gear adapted to en-
gage with aJnd retract the drill-rod, sliding
eonnectlons between the worm-gear and 1ts
shaft to permit an acceleration :111 the speed
of the worm-gear, and a retaining-abutment
on the shaft on one side of the worm.

6. In a mineral-drilling machine, the com-
bination of a motor, a worm upon the shatt
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thereof, a worm-gear adapted to engage with

and retract the drill-rod, sliding connections
~between the worm-gear and its shaft to per-

mit an acceleration in the speed of the worm-
gear, an abutment on one side of the worm
on the shaft, and a spring to restorethe worm
to its normal position,.

7. In a mineral-drilling machine, in com-
bination -~ with motive power, a drill-rod,
means for projecting the drill-rod, a power-
driven contactor with curved face adapted
to retract the drill-rod by contact therewith
and to release it by separation therefrom, and

separable power driving connections between

the contactor and the motive power, whereby
the speed of the contactor may be acceler-
ated under the action of the drill-rod afterit
has reached its point of greatest retraction.
8. In a mineral-drilling machine, a {rame,
a drill-rod moving therein, an air-chamber
surrounding the drill-rod, consisting of an
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outer and inner wall, and a connecting-base

provided with one or more openings covered

with a suitable valve, in combination with

a plunger fitting saild air-chamber, one of the

elements of whichis mounted upon the frame,
the other being mounted upon the drill-rod.
9. In a mmera,l drilling machine, an air-

I0C0
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chamber surrounding the drill-rod, consist-

ing of an outer and an inner wall ::md a COl-

nectmﬂ—base, sald alr-chamber detachably se-

cured to the frame and provided with one or

more openings covered with a suitable valve,
in combination with a, plunﬂ“er on the drill-

ELMER A. SPERRY.

Witnesses:
WM. BUCKINGHAM
HERBERT E. GOODMAN
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