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UNITED STATES PATENT OFFICE. 

EDWARD S. McKINLAY, OF DENVER, COLORADO. 
ROCK OR COAL DRILL. 

SPECIFICATION forming part of Letters Patent No. 55,139, dated December 10, 1895. 
Application filed April 7, 1887, Serial No. 234,057, (No model.) 

To aid whon it nay conce77. . 
Beit known that I, EDWARDS. McKINLAY, 

a citizen of the United States, residing at Den 
ver, in the county of Arapahoe and State of 
Colorado, have invented certain new and use 
ful Improvements in Rock or Coal Drills, of 
which the following is a specification, refer 
ence being had therein to the accompanying 
dra Wings. - 

Figure 1 is a side view of my improved 
drill when mounted. Fig. 2 is a longitudinal 
section. Fig. 3 is a transverse section online 
ac ac, Figs. 1 and 2. Fig. 4 is a vertical sec 
tion of the fastening device for the column. 
Fig. 5 is a cross-section on line y ly, Fig. 4. 
Fig. 6 is a cross-section or end view of one of 
the tubes of the column. Fig. 7 is a corre 
sponding view of the part which fits into that 
shown in Fig. 6. Fig. 8 is a perspective of 
the devices for clamping the cylinder in 
place. Fig. 9 is a perspective of the devices 
for clamping to the column. Fig. 10 is a 
longitudinal section of devices similar to 
those in Fig. 2, except that there is but one 
engine-cylinder. Fig. 11 is a side view of 
the column slightly modified in construction. 
Fig. 12 is a cross-section through the column 
and clamp in Fig. 11. Fig. 13 shows the foot 
or bottom part of the clamp in Fig. 1 on a 
larger scale. Fig. 14 is a partial section of 
that in Fig. 13. Figs. 15 and 16 show modi 
fied forms of the drill and drill-stem. 
In the drawings, A represents the column 

on which the operative parts are supported. 
In respect to many of the features of the pres 
ent invention this column may be of any 
ordinary or of any approved construction. 
The one shown has some features of advan 
tage in comparison with those heretofore 
used. The part A is tubular and at the bot 
tOm rests upon legs C or upon an expanded 
base. At the upper end it is fitted to the 
fastening devices. 
A is a tube threaded on the outside and 

adapted to engage with threads on the inside 
of column. 
A is a third tube or a rod which fits into 

the tube A and engages therewith. In order 
to allow the part A* to be moved rapidly longi 
tudinally while inside of the part A', I cut 
away Sections of the threads on the outside 
of the former and corresponding sections of 

those on the inside of the latter-that is to 
say, I cut away one-quarter of each thread 
on each side and a quarter diametrically op 
posite. By turning the part A* one-quarter 
way around its threads are disengaged from 
those in the tube A', and it can be moved up 
or down rapidly, and I thus avoid the delay 
incident to using those devices in which com 
plete threads are used, requiring a large num 
ber of revolutions of one of the parts to attain 
very considerable longitudinal movement of 
the parts. After the column is set in the de 
sired position the part A* is thus slipped up 
till it strikes the roof, and a quarter-turn is 
then given to it to cause its sectional threads 
to engage with those in tube A'. Stops, as 
at Ct', are provided, which prevent it from 
making more than a quarter-turn. After it 
is thus fastened in the part A' the latter is 
turned by means of a Wrench and its exte 
rior threads to effect a powerful longitudinal 
pressure to clamp the column in place. This 
rapid longitudinal movement of one part of 
the fastening device can be attained by modi 
fied means. Thus in Fig. 11 the upper end 
of the column is shown as being split into Sev 
eral sections by means of slots Ct. The part 
A*fits into this end and by means of a clamp 
at A* they are rigidly fastened together. At 
the bottom a threaded section A is shown, 
which can be used to attain the necessary 
pressure; but if an additional final pressure 
is necessary it can be readily attained by de 
vices such as shown in Figs. 13 and 14, they 
being a cam-pintlem, to which is fitted a han 
dle M, whereby it can be turned so as to force 
the column A upward and the foot-piece C. 
downward with great power. - 
The bit or drill proper is represented by B', 

it being secured to a rod or stem B by a socket 
piece or clamp, as b. The rod or stem B may 
be cylindrical, as in Figs. 2 and 10, or may be 
spiral, as in Figs. 15 and 16, or again the drill 
can be made in one piece with a spiral stem, 
asis below described. The stem part extends 
backward through the engine. The latter is 
one of the rotary class and may be of any pre 
ferred form adapted to carry out my pur 
poses. I prefer, however, to employ an en 
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gine with the improvements which I have de 
vised and herein show. The drill passes di 
rectly through the engine, the latter compris 
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ing two rotary pistons D D, mounted in such 
way relatively to the shaft as to overcome the 
difficulties incident to the fact that power is 
applied with variable efficiency when but a 
single piston is used. They may be placed 
diametrically opposite to each other. Each 
has a sliding valve or abutment C C, mounted 
in a valve box or chamber d, and each oper 
ating with respect to its piston and piston 
cylinder in a way which will be readily un 
derstood. Each valve-chamber is supplied 
with steam or air from a duct at b'. 

In Fig. 10 a construction is shown in which 
but a single piston is employed. 

D', Fig. 2, represents the partition or wall 
between the valves and the valve-chambers, so 
that one part of the engine can be independ 
ent of the other. 
In either construction the piston is mounted 

on and secured to a hollow slhaft E. This is 
mounted in bearings at E" E° in the walls of 
the engine. The stem B passes loosely through 
the tube E, the latter having one or more 
feathers b fitting in grooves f° in the stem. 
The drill-stem and drill are thus caused to ro 
tate directly with the piston without the in 
tervention of gearing; but, so far as con 
cerns some of the features of the invention, 
gearing may be employed. 
The drill-stem has a piston F at the rear 

end, which is fitted in a tube G, bolted to the 
engine. The piston is united to the stem by 
a loose connection, so that the latter can re 
volve independently of the former, and I pre 
fer to interpose antifriction devices between 
them, so that there shall be no cramping or 
binding. 
One form of antifriction-bearing is shown 

in the drawings, it being provided by a coni 
cal end piece b on the stem B, the latter fit 
ting into a corresponding socket on the piston 
F. The piston-head may be provided with 
Raghigs of any suitable character, as shown 
at 5. 
His a pipe communicating with the tube 

G at its outer end and also with inlet l'. By 
means of a valve at h. the operator can in 
troduce steam or air to the tube G behind the 
piston F, and the pressure thereof effects the 
forward feed of the drill. 

In Fig. 16. I have shown a stem having spi 
ral blades, the grooves l'being formed in the 
edges. When the stem is of this character, 
it acts as a conveyer for drawing the cuttings 
out from the drilled aperture, and hence the 
total length of the drill and the drill-stem 
need not be so great as it is when the stem is 
So constructed as not to enter the said aper 
ture, and the whole mechanism can be placed 
nearer to the material. The stem may be 
made integral with the drill proper-that is 
to say, the latter may be extended back to 
form a stem portion, as is shown in Fig. 16. 
The cylinder C is on one side formed or pro 

vided with an outwardly-extending projec 
tion by which the cylinder and drill are con 

nected to and supported on the column, the 
support being constructed as follows: 

Irepresents, generally, a clamp. It is of the 
nature of a ring divided at one point, and 
adapted to have the ends at the place of divis 
ion moved more or less toward and from each 
other. represent these movable ends, and 
* * ears for bolting the clamp to the cylinder 
C. The end i' has an ear i, and the end has 
ears i i", these ears being provided with ap 
ertures or seats for calms. These cams are 
formed upon a pivot or bolt indicated by J, 
the portions at if being fitted in the ears i 
and the part at f' in the ear it. By means of 
a handle J", adapted to fit the squared endi, 
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the cam-pivot can be so rocked as to force the 
ends of the clamping-ring inward. I pro 
vide the apertures in the ears i i" with bush 
ings, not only to receive the wearing action, 
but also to readily permit the cam-pintles to 
be inserted or withdrawn. This clamp is fit 
ted to another, the latter being detachably 
and adjustably connected to the column A. 
The clamp K is formed with a horizontally 
projecting boss IX", upon which the aforesaid 
ring I is adapted to fit. The part K of the 
vertical clamp which surrounds the column 
is, as concerns the clamping devices proper, 
constructed in a manner similar to that in 
which is made the clamp I-that is to say, the 
ring is split and its ends are formed with cam 
seats or bearings, in which is fitted a cam-pin 
tle, adapted to be rocked by a wrench in such 
way as to force the ends of the ring tightly 
against the column, or vice versa release it 
quickly therefrom. 
Clamps of the character I have described 

are much superior to those depending upon 
bolts or screw-threads for their efficiency, in 
asmuch as they can be instantly gripped 
tightly at the desired place and as rapidly 
released from the engaging part. 

It will be understood that there can be a 
modification of details of construction which 
I have shown and described without depart 
ing from the invention, and it will be seen 
that some of the devices which I employ can 
be omitted, or others can be substituted in 
place thereof. To attain some of the ends at 
which I aim, a vertical support can be used 
differing from the column A, other forms of 
clamp can be used, and engines or power de 
vices of other details of construction. 
I am aware that drilling mechanisms have 

been used in which the drill and drill-stem 
have been advanced by the pressure of air, 
steam, or water; but I believe myself to be 
the first to have arranged the essential parts 
constituting my improved mechanism in the 
way shown, by which arrangement and con 
struction I attain several important advan 
tages. The devices which connect the en 
gine to the vertical support A are situated on 
lines between the ends of the engine, or in 
the transverse planes thereof, so that the lat 
ter can be carried firmly and the power can 
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be economically applied to the drill, and the 
column and engine can be placed in close 
proximity to the material to be operated on. 
I dispense with gearing, and drive the drill 
directly from the piston of the rotary engine, 
thereby avoiding the loss by friction, &c., in 
cident to the gearing which has been hereto 
fore interposed between the piston and the 
drill-stem. 
The feed tube or cylinder G is behind the 

engine, and the space in front is left free, SO 
that the whole mechanism can be advanced 
close to the work, as described. 

I am also aware of the fact that it is not 
broadly novel to arrange a drill-stem, a ro 
tary engine, and a feed-cylinder all concen 
tric with each other. Machines of tWO SOrts 
With such an arrangement of parts have been 
lknown. In one case all of the said parts Were 
secured rigidly to a car or carriage, and lacked 
entirely the universal adjustment which I 
provide by means of the vertical column and 
the several adjustable connecting devices. 
In the other class each machine had a more 
or less complicated feed mechanism compris 
ing numerous parts, because in each case the 
rotary engine (although concentric With the 
drill-stem and with the feed-tube) was at the 
rear end of the tube and, as a result, the lat 
ter had to have an annular preSSure-cham 
ber and an annular pistom connected by tWO 
or more rods to the drill-stem, said rods 
having a cross-head transverse to the drill 
stem on a line immediately behind the bit 
socket. It is impossible to pass the stem of 
a drill of that sort into the aperture formed 
by the bit because of the interference of the 
cross-head. In my case I can provide not 
only for passing the stem or feed piston-rod 
into the aperture, but also for utilizing it for 
withdrawing the cuttings. (See Figs. 15 and 
16.) Again in the earlier drill referred to 
the adjustable parts as a whole were much 
more difficult to balance, because of the plac 
ing of the rotary engine at the rear end of 
the feed-tube considerably remote from the 
plane of support. In the present construc 
tion the column is situated in the vertical 
planes of the engine, as above described, and 
when the feed-tube is in place behind the en 
gine and the drill in front all of the parts are 
practically balanced. The column, though 
portable, is adapted to be fastened in any of 
the ordinary rooms or entries of a coal-mine, 
because of the above described wall-engaging 
devices secured to the upper and the lower 
end thereof, and the drill-rod or feed-rod is 
not only bodily adjustable up and down on 
the column, but is adjustable universally, 
Substantially in relation thereto-that is to 
say, it can be tipped, rocked, or vibrated ver 
tically around the horizontal bar K'-so that 
it can be directed at any angle to the horizon, 
and by means of the hinge-like connection at 
Kit can be rocked or vibrated in horizontal 
planes, and, too, this universal adjustment 
can be accomplished when the engine and 
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column are close to the coal, as above stated, 
the feed-cylinder G and piston F being be 
hind the engine and all gearing being dis 
pensed with. 
Gearing for reducing the speed of the rotary 

engine has been found necessary in those ma 
chines in which the feed-rods are threaded 
and engage with feed-nuts, because the feed 
is positive and unyielding. The speedlis fixed 
when the machine is made, and it must be 
put so low that the hardest substances met 
with can be safely attacked without danger 
of breaking the drillfrom a too rapidadvance, 
and such slow speed is a disadvantage. When 
softer material is being drilled, as it is eco 
nomical and desirable to advance as rapidly 
as possible. This can be accomplished by 
employing the yielding or elastic feed fur 
nished by the air-cylinder and the piston 
therein, and when I arrange these behind the 
engine and concentrically with the rotary 
piston, so that the feed-rod or drill-stem can 
pass directly through the tubular piston-jour 
nal or piston-support, I can dispense With the 
gearing, and when a harder material is being 
attacked the speed will be automatically re 
duced because of the greater backward press 
ure; but when a soft material is being drilled 
the speed will be automatically raised again 
and the operation will be more rapid. Ex 
perience has shown me that, On the average, 
cuts can be made by a drill of this SOrt much 
more rapidly than when a positive feeding 
device is used, in connection with which a 
slowing-down gearing is practically neces 
Sary. 

I do notherein claim the combination, With 
the rotary engine, of the drill-spindle Sup 
ported below the engine and the feed-cylinder, 
also below the engine, and secured to the drill 
support behind the drill. 
What I claim is 
1. In a coal drilling mechanism, the combi 

nation of the rotary engine, the rotating drill, 
the drill feeding mechanism the Vertical col 
umn, the horizontal bar or arm K' secured to 
said column, the friction ring-like clamp I 
rigidly secured to the rotary engine and Sur 
rounding said horizontal bar K, the pivot Or 
bolt J provided with one or more cams for 
moving the ends of the clamp I toward and 
from each other, and the lever or handlese 
cured to the pivot J, substantially as set forth. 

2. In a coal or rock drilling mechanism, the 
combination of the drill the rotary engine, the 
vertically supporting column, the horizontal 
boss or arm. K", the clamp I having the eyes 

and the intermediate eye i, and the cam 
pintle having the end partij, and the inter 
mediate parti, eccentric to the parti, Sub 
stantially as set forth. 

3. In a drilling machine a supporting col 
umn having the main or body part A, a lon 
gitudinally sliding rod or tube, means for 
clamping the latter with the main or body 
part, a threaded rod or tube adapted to move 
longitudinally relatively to the column, when 
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umn having a head and foot piece a can in 

rotated, a foot piece, and a calm interposed 
between the foot piece and the column, sub 
stantially as set forth. 

4. In a drilling mechanism a supporting col 

terposed between the said head and foot 
piece adapted to force them apart and Screw 
threaded connecting devices between the head 
and foot piece Supplemental to the calm and 
also adapted to force them apart, substantially 
as set forth. 

5. In a drilling mechanism a supporting col 
lumn having a threaded section. A with por 
tions of the threads removed, a second corre 
siponding section. A with corresponding por 
tions of its threads removed, whereby the two 
sections can be moved longitudinally rela 
tively to each other without rotation, the 
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head, and the foot piece, and means substan 
tially as set forth supplemental to the said 
cut threads for forcing the head and foot 
pieces apart, as set forth. 

6. In a drilling mechanism a supporting co 
umn having a top-or head piece A* adapted to 
slide longitudinally relatively to the main or 
body part of the column, a screw-threaded 
section A', a foot piece ct, and a cam inter 
posed between the foot piece and the column, 
substantially as set forth. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

EDWARD S. MICKINLAY. 
Witnesses: 

S. IB. McCORMICK, 
F. C. COWER. 
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