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UNITED STATES PATENT OFFICH.

FRANCIS HARLEY DAVIS AND COLEMAN A. TERRY, OF NEW YORK, N. Y,
ASSIGNORS TO DAVIS CALYX DRILL COMPANY, OF NEW YORK, N. Y., A
CORPORATION OF WEST VIRGINTA.

"ROTARY DRILLING-MACHINE.

SEECIFICATION forming part of Letiers Patent No. 710,438, dated October 7, 1902.
Application filed June 6, 1901, Serial No, 63,375, (No model.)

To all whom i may conceri: - The drilling- machine herein illustrated so

Be it known. that we, I'RANCIS ITARLEY comprises two frame members—onea station-

Davis,asubject of the King of Great Britain, | ary supporting member and the other a rela-

and COLEMAN ARTHUR TERRY, acitizenof the tively movable member swivelly supported

5 United States of America, both residents of | thereon. The stationary member supports
the city, county, and State of New York, have | beariugs in which the drive-shaft is mounted, 55

invented certain new and useful Improve- while the relatively movable member carries

ments in Rotary Drilling-Machines, of which | bearings in which the driil-rod is mounted.

the following is a specification. The stationary supporting member (herein

1o Our invention relates to improvements in designated by the reference character @) may
rotary drilling-machines, and particularly to | be secured to or mounted upon any suitable 6o

machines adapted to core-drilling. fixed support or may itself form the fixed

Ourinvention censists in an improved form support. It is preferably mounted upon c¢y-

of feeding mechaunism for the drill-rod, in an | lindrical columns b, which columns may be

15 improved means for actuating the feeding | carried upon a frame or may be used in the
mechanism, in the provision of a stationary ordinary and well-known manner as mining- 65

supporting member and a member swiveled | columns. The stationary member will prei-

thereon and earrying the drill-rod, the said | erably be adjustably secured to the said eol-

swiveled member carrying a hoisting means | 1mns, and we have shown a convenient form

20 for the drill-rod, in the provisicn of means of adjustable connection in friction - elateh
for varying the speed of the drill-rod rela- | washers ¢, which surround the said columns 7o

tively to the speed of the drive-shaft, in the | and engage on one stde each with projecting

provision of a winding-drum, cluteh and frie- | ears, suitably provided therefor upon the

iion-brake on the drive-shaft, and in the pro- said frames. Springs may be provided, if

25 vision of friction-clutch washers between the | desired, to prevent accidental movement of
stationary supporting member and certain | the washers. By the employment of these 735

supporting-columns employed. friction - cluteh washers the member ¢ may

The objects of our invention are generally | readily be adjusted upwardly or downwardly

to improve the construetion and operation of | upon the said columns without the employ-

30 drilling-machines of this type. ment of tools forsuch purpose, itbeing merely
Our invention further consists in certain | necessary to straighten the said washers rela- 8o

details of construction and combination of tively to the frame in order to freely move

parts, as will hereinafter be fully set forth. | the said member. - The stationary member ¢

We will now proceed to describe our inven- has suitable bearings d thereon, in which is

35 tion withreferenceto the accompanying draw- mounted the drive-shaft e.

ings and will then point out the novel fea- The movable member is designated in the 83
tures in claims. drawings by the reference character f and is

In the drawings, Figure 1 represents a front | swivelly mounted upon the stationary mem-
alevation of adrilling-machineembodyingour ber. A eylindrical guide-rib upon one of the
4o invention. [Fig. 2 represents a rear elevation | said members fitted to a cylindrical groove in
of certain parts of the machine and illustrat- | the other maintains correct axial alinement go
ing ourimproved driving mechanism and cer- between the two said members. The mov-
tain frietion-clutch washers employed. Fig. able member is provided with bearings ¢, in
3is @ view in central vertical sectional ele- which is mounted a drill-rod A. Said drill-
45 vation of the partsiilustrat ed in Fig. 2. Fig. | rod is shown in the drawings with its lower
4 is a detail view in section of certain parts end carrying the drill-bit as broken away in 93
employed for actuating the feeding mechan- | order to permit of the illustration of the other
ism. [ig. 5 is a detail view of one of the | parts of the machine on a larger scale than
frame members. would otherwise be possible. The said drill-
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rod bearinigs g are preferably mounted upon a
swinging plate 4, hinged to the movable mem-
ber f, as shown, and adapted when in oper-
ative position to be securely locked to the

said movable member and to become,in effect, .

an integral part therewith. The said plate
is arranged to swing outwardly in order that
the upper end of the drill-rod (which as a
whole is comprised of a number of separable
sections in a manner well known) may be
swung clear of the line of drilling when de-
sired. The drill-rod has a spline connection
at about its upper end with a bushing j. to
which is secured a bevel gear-wheel k. The
bushing ;7 and bevel gear-wheel & may of
course be construeted of one picee, if desired.
The spline connection preferably consists of
a key carried by the bushing and which may
be inserted into a milled portion thereof and
has a sliding engagement with a longitudinal
groove in the said drill-rod. The drill-rod
is further provided with the usual swivel-
head and water connection common to this
type of driliing-machine, and is further pro-
vided with a pressure-yoke [, secured to the
said swivel-head. The said movable frame
member has mounted thereon a winding-
drum m, said drum divided in this instance
into two sections. A cord constituting a
flexible connection is secured at its opposite
ends to the said winding-drum and interme-
diate its two ends passes over antifriction-
rollers on the said pressure-yoke I. The
winding-drum shaft is journaled in snitable
brackets bolted or otherwise secured to the
said movable frame member. Upon a rota-
tion of the said winding-drum shaft in. one
direction the drill-rod may be forced down-
wardly, and hence the foregoing mechanism
constitutes a feeding mechanism for the said
drill-rod. A preferable form of actuating
mechanism therefor comprises a worm-wheel
n, mounted upon the winding-drnm shaft
and engaged by a suitable worm-wheel se-
cured upon a feed-shaft o, upon which is also
secured a hand-wheel. Rotation of the feed-
shaft o by manipulation of the hand-wheel
thereon will cause a relatively slow rotation
of the winding-drum to cause the downward
feed of the drill-rod or to slacken up the said
cord or other flexible connection to permit of
the lifting of the drill-rod. The worm and
worm-wheel transmission between the feed-
shaft and the winding-drum shaft will form
a lock for the winding-drum shaft to prevent
accidental movement thereof. The worm-
wheel n is preferably loosely mounted upon
the worm-wheel shaft and caused to rigidly
engage therewith through a spring-jaw cluteh
p, which may be thrown out, if desired, and
the winding-drum shaft released from its
actuating mechanism. In this way itis pos-
sible to obtain a quick movement of the wind-
ing-drum shaft in order to give or take up
slack in the said flexible connection when de-
sired. The drill-rod is rotated by the drive-
shaft e through an intermediate shaft ¢,
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mounted in a suitable bearing supported in
the stationary frame member ¢. The shaft
q is provided at one end with a bevel gear-
wheel in mesh with the bevel gear-wheel
and at the other end with a bevel gear-wheel
adapted to engage with a similar bevel gear-
wheelr, mounted upon the drive-shaft e. The
drive - shaft ¢ derives its motion through a
belt-wheel suitably connected with a source
of power and transmits its motion to the drill-
rod through the said bevel-gears when in en-
gagement with each other. The bevel-gear
7, however, is adapted to bethrown into and
out of engagement with its corresponding
bevel-gear on the intermediate shaft in order
that a change-speed gearing may be inter-
posed when desired.

A drilling-machine of this type is adapted
for various classes of work, and the drill-rod
must be rotated at largely-varying speeds, ac-
cording to the class of work being done.
drilling through granite the well-known shot
system of drilling may be employed, and the
drill-rod should be rotated at a speed of from
one hundred and fifty to two hundred revo-
lutions per minute. Fordrilling through less
hard materials a steel-toothed cutter-bit may
be employed, and in such cases the drill-rod
should not be rotated at a greater speed than
from about six to ten revolutions per minute.
We have found the correct ratio between the
two systems to be: about as thirty-five is to
one. To accomplish this variation of speed
of the drill-rod while maintaining the same
speed of the drive-shaft, we have provided a
secondary shaft s, mounted in suitable bear-
ings on a bracket £, the said secondary shaft
having secured thereon a worm, and we have
provided a worm-wheel % upon the said in-
termediate shaft, with which the said worm
isadapted toengage. A pairof toothed wheels
v v are also provided, the one upon the sec-
ondary shaft and the other upon the drive-
shaft. Thesaid toothed wheels v v are adapt-
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ed to intermesh when the said worm and -

wheel are engaged. The bevel gear-wheel 7
is slidably mounted upon the drive-shaft and
is fixed in the desired position by any suis-
able means, such as by a set-serew passing
through the hub thereof and engaging with
the shaft. When it is desired to introduce
the change - speed gearing, the bevel gear-
wheel » may be slipped out of engagement
with its corresponding bevel gear-wheel on
the intermediate shafs, and the bracket car-
rying the secondary shaft may be raised un-
til the gear-wheels v v are engaged and the
worm on the said secondary shaft -is engaged
with the said worm-wheel 2. Transmission
from the drive-shaft will then be through the
gear-wheels v v, the said worm and worm-
wheel, and the bevel-gear on the opposite end
of the intermediate shaft to the bevel gear-
wheel & upon the drill-rod. Thespeed of the

drill-rod relatively to the drive-shaft will be
very largely reduced. The bracket ¢ will be
secured upon the frame by bolts, as shown,
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which bolts pass through slots in the said
bracket and permit the desired movement
thereof when necessary. The drive-shaft is
further provided with a winding-drum w, a
cluteh «, by which said winding-drum may
be placed out of and into operative connec-
tion with said drive - shaft, and a friction-
brake v.

The movable frame member is provided
with a derrick z, which is rigidly secured
thereto and partakes of its movement. The
derrick supports a tackle, which may be con-
nected with the pressure-yoke and the pur-
chase-rope of which may pass around the saild
winding-drum w. The tackle may be ewm-
ploved to support a part of the weight of the
drill-rod and parts carried thereby when the
weight thereof is excessive owing to the hole
drilled being of great depth, and the tackle
and winding-drum may be employed to lift
the sections of drill-rod out of the hole and
the friction-brake to lower them down into
the hole again, as may be desired. The der-
rick being carried by the movableframe mem-
ber will always maintain the tackle in line
with the axis of the drill-rod regardless of the
relative position of the movable frame mem-
ber with the stationary frame member.

It will of course be understood that the
foregoing is but one embodiment of our in-
vention and that the same is capable of modi-
fication within wide limits withont departing
from the spirit and scope of our invention.
We do not, hence, desire to be limited to the
precise structure shown.

In describing the two frame members as
being vertically swiveled one upon the other
and in the use of such terms in the claims
we intend to be understood asdefining a frame
member which swings upon another in a ver-
tical plane, or, in other words, which has a
substantially horizontal axis of rotation.

What we claim as our invention is—

1. Ina core-drilling machine, the combina-
tion with a stationary supporting member,
and a drive-shaft whose bearings are station-
ary with said member, of a member vertically
swiveled upon said stationary member, arev-
oluble drill-rod mounted.in bearings upon
said swiveled member, means for applying
continuous rotary movement to said drill-rod
from said drive-shaft, a winding-drum car-
ried by said swiveled membet, and a flexible
connection between said winding-drum and
said drill-rod, said winding-drum and flexible
connection constitnting a feeding means for
the drill-rod. ‘

2. In a core-drilling machine, the combina-
tion with a stationary supporting member,
and a drive-shaft whose bearings are station-
ary with said member, of a member vertically
swiveled upon said stationary member, a rev-

_oluble drill-rod mounted in bearings upon

65

said swiveled member, means for applying
continuous rotary movement to said drill-rod
from said drive-shaft, a pressure-yoke car-
ried by said drill-rod, a winding-drum carried

<>
<

by said swiveled member, and a flexible con-
nection passing over said pressure-yoke, and
connected with said winding-drum.

3. In acore-drilling machine, the combina-
tion with a stationary supporting member,
and a drive-shaft whose bearings are station-
ary with said member, of a member vertically
swiveled upon said stationary member, a rev-
oluble drill-rod mounted in bearings upon
said swiveled member, means for applying
continuous rotary movement to said drill-rod
from said drive-shaft, a pressure-yoke car-
ried by said drill-rod, a winding drum carried
bysaid swiveled member, anda cord or chain,
secured at both its ends to the said winding-
drum, and, intermediate of its ends, passing
over the said pressure-yoke. ‘

4. In a core-drilling machine, the combina-
tion with a stationary supporting member
and a drive-shaft whose bearings are station-
ary with said member, of a member vertically
swiveled upon said stationary member, a rev-
oluble drill-rod mounted in bearings upon
gaid swiveled member, gearing connecting
said drill-rod with said drive-shaft, a winding-
drum carried by said swiveled member, and
a flexible connection between said winding-
drum and said drill-rod, said winding-drum
and flexible connection constituting a feeding
means for the drill-rod.

5. In acore-drilling machine, the combina-
tion with a stationary supporting member,
and a drive-shaft whose bearings are station-
ary with said member, of a member vertically
swiveled upon said stationary member, arev-
oluble drill-rod mounted in bearings upon
said swiveled member, means for applying
continuous rotary movement to said drill-rod
from said drive-shaft, a winding-drum carried
by said swiveled member, a flexible connec-
tion between said winding - drum and said
drill-rod, driving means for said winding-
drum, and a clutch for connecting and dis-
connecting said driving means.

6. In a core-drilling machine, the combina-
tion with a stationary sapporting member,
and a drive-shalt whose bearings are station-
ary with said member, of a member vertically
swiveled upon said stationary member, a rev-
oluble drill-rod mounted in bearings upon
said swiveled. member, means for applying
continuous rotary movement to said drill-rod
from said drive-shaft, a winding-drum carried
by said swiveled member, a flexible connec-
tion between said winding-drum and said
drill-rod, said winding-drum and flexible con-
nection constituting a feeding means for the
drill-rod, driving means for said winding-
drum, and a spring-actuated jaw-cluteh for
connecting and disconnecting said driving
means.

7. In a core-drilling machine, the combina-
tion with a stationary supporting member,
and a drive-shaft whose bearings are station-
ary with said member, of a member vertically
swiveled upon said stationary member, a rev-
oluble drill-rod mounted in bearings upon
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said swiveled member, means for applying
continuous rotary movemenst to said drill-rod
from said drive-shaft, a winding-drum earried
by said swiveled member, a flexible connec-
tion between said winding-drum and said
drill-rod, said winding-drum and flexible con-
nection constituting a feeding means for the
drill-rod, a worm-wheel secured to rotate with
said winding-drum, and a worm in engage-
ment with said worm-wheel, and adapted to
operate same.

8. In a core-drilling machine, the combina-
tion with a stationary supporting member,
and a drive-shaft whose bearings are station-
ary with said member, of a membervertically
swiveled upon said stationary member, a rev-
olubledrill-rod mounted in bearings upon said
swiveled member, means for applying con-
tinuous rotary movement to said drill - rod
from said drive-shaft, a winding-drum carried
by said swiveled member, a flexible connec-
tion between said winding-drum and said
drill-rod, said winding-drum and flexible con-
nection constituting a feeding means for the
drill-rod, a worm-wheel, a cluteh for connect-
ing and disconnecting said worm-wheel with
said winding-drum, and a wornd in engage-
ment with said worm-wheel, and adapted to
operate same. .

9. In a core-drilling machine, the combina-
tion with a stationary supporting member,
and a drive-shaft whose bearings are station-
ary with said member, of a member vertically
swiveled upon said stationary member, a rev-
oluble drill-rod mounted in bearings upon said
swiveled member, means for applying con-
tinuous rotary movement to said drill-rod
fromsaid drive-shaft, a winding-drum carried
by said swiveled member, a flexible connec-
tion between said winding-drum and said
drill-rod, said winding-drum and flexible con-
nection constituting a feeding means for the
drill-rod, a worm-wheel, a spring-jaw clutch
for connecting and disconnecting said worm-
wheel with said winding-drum, and a worm
in engagement with said worm-wheel, and
adapted to operate same.

10. Ina core-drilling machine,the combina-
tion with a stationary supporting member,
and a drive-shaft whose bearings are station-
ary with said member, of a member vertically
swiveled upon said stationary member,a drill-
rod mounted in bearings upon said swiveled
member, means for applying continuous ro-
tary movement to said drill-rod from said
drive-shaft, and a derrick secured to said
swiveled member, and adapted to partake of
its movement.

11. Inacore-drilling machine,the combina-
tion with a stationary supporting member,
and a drive-shaft whose bearings are station-
ary with said member, of a member vertically
swiveled upon said stationary member, a drill-
rod mounted in bearings upon said swiveled
member, means for applying continuous ro-
tary movement to said drill-rod from said
drive-shaft, a derrick secured tosaid swiveled

710,438

member, ahead swiveled to said drill-rod, and
tackle snpported by said derrick and adapted
to engage the swiveled drill-rod head.

12. Inacore-drilling machine, the combina-
tion with supporting-columns, of a rotatable
drill-rod and a snpporting-frame therefor, to-
gether with spring-actuated friction-clutch
washers surrounding the said columns, and
in engagement on one side each with the said
frame.

13. Inacore-drilling machine,the combina-
tion with supporting-columns, of a rotatable
drill-rod and asupporting-frame therefor,said
supporting-frame having projecting ears in
proximity to said eolumns, together with frie-
tion-clutch washers surrounding the said col-
umns, and in engagement with the said pro-
jecting ears.

14. In an earth-boring machine, the combi-
nation with a stationary supporting member,
and a drive-shaft whose bearings are station-
ary with said member, of a member vertically
swiveled upon said stationary member, a hol-
low sectional drill-rod revolubly mounted in
bearings uponsaid swiveled member,aswivel-
head and water connection for said drill-rod,
beveled gearing between said drive-shaftand
said drill-rod, a secondary shaft, worm-gear-
ing actuated by said secondary shaft, and
means whereby said worm-gearing may be
introduced into the train of gearing between
said drive-shaft and said drill-rod.

15. In a core-drilling machine, the combi-
nation with a stationary supporting member,
and a drive-shaft whose bearings are station-
ary with said member, of a member vertically
swiveled upon said stationary member, a
revoluble drill - rod, mounted in bearings
upon said swiveled member, an intermediate
shaft, gearing between said intermediate
shaft and said drill-rod, and between said
intermediate shaft and said drive-shaft and
through which gearing the drill-shaftis adapt-
ed to be rotated, a secondary shaft, a worm-
wheel on said intermediate shaft, a worm on
said secondary shaft, and gears adapted to
intermesh between said drive-shaft and said
secondary shaft, together with means whereby
the said intermediate shaft may be actuated
by the drive-shaft to rotate the drill-rod,
either directly through the aforesaid gearing
between it and thesaid drive-shaft, or through
the said worm-gearing, and gearing between
it and the drive-shaft.

16. In a core-drilling machine, the combi-
nation with a stationary supporting member,
and a drive-shaft whose bearings are station-
ary with said member, of a member vertically
swiveled upon said stationary member, a rev-
oluble drill-rod, mounted in bearings upon
said swiveled member, and intermediate
shaft, beveled gearing between said interme-

diate shaft and said drill-rod, beveled gear-

ing between said intermediate shaft and said
drive - shaft, said gearing forming a train
through which said drill-shaft may be rotated,
said beveled gearing adapted to be placed
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into, and out of, operative engagement, agec-
ondary shaft, a worm-wheel on said interme-
diate shaft, a worm on said secondary shaft,
and gears, adapted tointermesh, between said
drive-shaft and said secondary shaft, said
worm and worm-wheel adapted to be placed
into, and out of, operative engagemeut with
each other, whereby the said worm-gearing

fng

may be included in the train of gearing for
rotating the drill-shaft.

FRANCIS HARLEY DAVIS.
COLEMAN A. TERRY.

Witnesses:
,E. L. M1LLS,
D. HowaRD IHTAYWOOD.




