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UNITED STATES 

s 2,466,972 

PATENT OFFICE 
2,466,972 

PUMP FoR DRILLING APPARATUS 
Joseph J. Slomer, Chicago, Ill., assignor to Good 
man Manufacturing Company, Chicago, Ill., a 
corporation of Elinois 
Application July 17, 1944, Serial No. 545,219 

3 Claims. 

This invention relates to improvements in drill 
ing apparatus, and more particularly to a hy 
draulic drilling apparatus especially adapted for 
use in drilling coal or similar materials in mines. 
Among the objects of my invention are to pro 

vide a new and improved hydraulic drilling ap 
paratus particularly adapted for drilling holes 
in coal or similar materials, together with a port 
able hydraulic power unit for supplying fluid 
under pressure to the drilling apparatus, which 
may be detachably connected with and driven 
from a kerf-cutting machine. 
Other objects of my invention will appear from 

time to time as the following specification pro 
ceeds and with reference to the accompanying 
drawings wherein: 

Figure 1 is a sectional view taken through a 
mine room, showing a drill constructed in ac 
cordance with my invention drilling a hole in 
the coal face and deriving hydraulic power from 
a kerf-cutting machine of the room and pillar 
type; 

Figure 2 is an enlarged plan view of the drill 
shown in Figure 1 with certain parts broken 
away and certain other parts shown in horizontal 
Section in order to illustrate the fluid motor for 
driving the drill; 

Figure 3 is a rear end view of the drilling ap 
paratus drawn to a slightly larger scale than Fig 
ure 2, and showing certain other parts in section 
than are shown in Figure 2; 

Figure 4 is a sectional view taken substan 
tially along line 4-4 of Figure 3; 

Figure 5 is a fragmentary longitudinal Sec 
tional view taken through the drilling apparatus; 

Figure 6 is a fragmentary sectional view taken 
substantially along line 6-6 of Figure 2; 

Figure 7 is a fragmentary sectional view taken 
substantially along line 7-7 of Figure 2; 

Figure 8 is an enlarged detail view showing 
certain details of the valve for controlling oper 
ation of the drilling apparatus; 

Figure 9 is a sectional view taken substantially 
along line 9-9 of Figure 8; 

Figure 10 is a sectional view taken Substan 
tially along line O-O of Figure2; 

Figure 11 is an enlarged plan view of the rear 
end of the kerf-cutting machine shown in Fig 
ure 1, having a power unit constructed in ac 
cordance with my invention attached thereto for 
supplying fluid under pressure to the drilling ap 
paratus, with certain parts broken away and cer 
tain other parts shown in horizontal section; 

Figure 12 is a longitudinal sectional view taken 
through the power unit, showing certain details 

O 

5 

20 

2 5 

30 

35 

40 

45 

50 

(C. 103-42) 
2 

of the connection between the rear end of the 
kerf-cutting machine and the power unit, which 
are not shown in Figure 11; 
Figure i3 is a fragmentary transverse Sectional 

view taken through the power unit; and 
Figure 14 is a fragmentary sectional view show 

ing certain details of the relief valve of the power 
unit, which are not shown in Figure 11. 

In Figure 1 of the drawings a kerf-cutting ma 
chine 0, herein shown as being of the room and 
pillar type, is shown making an undercut across 
the coal face and as providing motive power for 
supplying fluid under pressure, such as oil, to 
a drilling apparatus through a detachable 
power unit 2. Said power unit is detachably 
connectible with the rear end of said kerf-cut 
ting machine and is driven from the motor of 
said kerf-cutting machine in a manner which 
will hereinafter more clearly appear as this Speci 
fication proceeds. Flexible hoses f3 and 4 are 
provided to connect said power unit to the pres 
Sure and return sides of said drilling apparatus. 
The hose 3 serves to supply fluid under pres 
sure to said drilling apparatus, and the hose f4 
serves to return fluid to said power unit. 
The drilling apparatus includes a casing 

having a drill chuck 8 journaled therein for ro 
tation about a longitudinal axis on a roller bear 
ing 9 and on a ball bearing 20 spaced rearwardly 
from said roller bearing. Said chuck is adapted 
to receive the rear end of and to rotatably drive 
a drill 2, which may be a well known form of 
spiral drill having a drill bit (not shown) on its 
forward end. Said chuck is hollow and is pro 
vided with a splined inner rear portion 23, 
adapted to be engaged by a splined drive shaft 
24, having a rotor 25 of the drill motor keyed 
thereon (see Figure 5). Said drive shaft 24 is 
journaled in the casing 7 adjacent opposite sides 
of the rotor 25 on ball bearings 27, 27. Said rotor 
is herein shown as being a gear type rotor hav 
ing teeth cut on a helix and meshing with the 
helical teeth of a rotor 29, which is mounted on 
a shaft 30, journaled in the casing 7 on suitable 
ball bearings (not shown). 
The casing is provided with two later ly 

projecting parts 3 ?, 32 projecting from opposite 
sides thereof, which are adapted to have han 
dies 33 and 34 mounted in Said projecting 
portions, which form a means for holding the 
drilling apparatus in position by the hands, so 
pressure can be exerted against a breast plate 28 
at the rear end of said drilling apparatus while 
held by the hands, for feeding the drill 2 into 
the material it is desired to drill. The handle 
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34, mounted in the laterally projecting part 2, 
is hollow and has communication with a valve 
chamber 35, having a piston valve 36 slidably 
mounted therein, for controlling the admission 
and release of fluid under pressure to opposite 
sides of the drill motor, to permit reverse Opera 
tion of said motor. A valve operating rod 3 is 
slidably mounted within said handle and is con 
nected to the left-hand end of said piston by 
means of a pivotal pin 38. 
The hose 3 is connected with a pressure pas 

sageway 39 formed in the casing 7 for the drill 
ing apparatus, which leads to an annular groove 
390 formed in the valve chamber 35. The return 
hose 4 has connection with a passageway 40 
formed in a fitting 4, secured to the left-hand 
end of the valve chamber 35, to return fluid dis 
charged from the left-hand end of the piston 
valve 36, to the power unit 2. 
The valve chamber 35 is provided with an 

annular groove 420 spaced to the right of the 
annular groove 390, which is connected with a 
pressure passageway 42, for supplying fluid under 
pressure to one side of the rotors 25 and 29 
through a passageway 43, to cause the drill 
motor to rotate in one direction (see Figures 3 
and 4). Balancing passageways 44 and 45 are 
connected with balancing chambers 46 and 47 re 
spectively, to supply fluid under pressure to the 
rotors 25 and 29 at points spaced diametrically 
opposite from the passageway 43, to balance the 
pressure supplied to said, rotors through said 
passageway 43 (see Figures 6 and 7). 
In a like manner, a passageway 49 is connected 

with an annular groove 490 formed in the valve 
chamber 35. Said passageway connects the valve 
chamber 35 with a pressure passageway 50, to 
supply fluid under pressure to the opposite sides 
of the rotors 25 and 29, from the passageway 43, 
to reverse the direction of rotation of the fluid 
motor. Balancing passageways 5 and 52 con 
nect said pressure passageway 50 with balancing 
chambers 53 and 54, to balance said rotors when 
the direction of rotation thereof is reversed. A 
drain passageway 48 for oil seepage, connects the 
notor chamber with the return passageway 40. 
The piston valve 36 is drilled from the left 

hand end thereof and opens from its left-hand 
end, for the release of fluid through the return 
passageway 40, through cross-drilled passageways 
55, 56, 57 and 58, drilled transversely of said 
piston valve from the left to the right-hand end 
thereof, respectively. 
A compression Spring 6 encircles the left-hand 

or discharge end of the piston valve 36, to hold 
said piston valve in a neutral position, so that 
fluid will pass from the pressure passageway 
39 through the cross-drilled passageways 55, 56, 
57 and 58, to and through the hollow inside of 
said piston valve to the return passageway 40, 
except when said piston valve is manually moved 
against Said spring to a position to admit fluid 
through the passageways 42 or 49. Said com 
pression Spring abuts a retaining collar 63 at its 
outer or left-hand end, which in turn abuts a 
shouldered portion 6 of the fitting 4f. A snap 
type locking ring 64 abuts the outer side of said 
collar and is secured to the end of said piston 
valve, to hold said collar to the end of said piston 
valve. The opposite end of said compression 
Spring abuts a retaining collar 66. Said retain 
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ing collar abuts the left-hand end of a land 70 of 
Said piston valve, and also abuts a shouldered 
portion 68 of the discharge end of the valve 
chamber 35. Said retaining collars thus cause s 

4. 
compression of said spring when said piston valve 
is moved either to the right or the left. Said 
spring 6 thus serves to return said piston valve 
to a neutral position from an operative position 
either to the right or to the left of a neutral 
position, when the hand is removed from the 
means for operating said valve. 
The land 70 of the piston valve 36 serves as a 

guide for said piston and is slotted. The slotted 
portions of said land have the cross-drilled holes 
55, 55 extending therethrough (see Figure 9). A 
land 7 is spaced to the right of the land 70 and is 
midway between the walls of the annular groove 
490, when the valve is in a neutral position. Said 
land controls the admission of fluid under pres 
sure to the passageway 49 and the release of 
fluid from Said passageway to the return upon 
reversal in the direction of rotation of the drill 
motor. A land 3 is spaced to the right of the 
inlet port 39 and is midway betwen the walls of 
the annular groove 420 when the valve piston is 
in a neutral position. Said land serves to control 
the admission and release of fluid under pressure 
to and from the passageway 42. 
When the piston valve 36 is moved against the 

compression spring 6 to the right, the land 
will close the passage of fluid from the pressure 
port 39 to the annular groove 490 and the pas 
Sageway 49. The land 73 will be moved to a 
position to close the release of fluid from the 
pressure port 39 through the cross drills 57 and 
58. Fluid under pressure will thus be supplied 
to the drill motor through the pressure passage 
ways 42 and 43. Fluid will also be released from 
Said motor and returned to the power unit 2 
through the passageways 50 and 49, through the 
CrOSS drills 55 and 56, and out the hollow inside 
of Said piston to the return. This will cause the 
drill to rotate in one direction. 
When the piston valve is moved to the left 

against the spring 6, the land will be moved 
to a position to permit fluid under pressure to 
enter the passageway 49 to the fluid motor, 
through Said passageway and the passageway 50. 
The land 73 will be moved to close the passage 
of fluid through the passageway 40 and to permit 
the release of fluid through said passageway and 
through the cross drills 57 and 58, leading to the 
hollow inside of the piston valve, to reverse the 
direction of travel of said motor. 

It should here be noted that the land T is 
provided with a plurality of V-shaped notches 
7, 77 which are cut in its left-hand face, and 

that the land 73 is provided with a plurality of 
W-shaped notches 78, 78 cut in its right-hand 
face. The purpose of these notches is to permit 
the passage of fluid by either of said lands when 
initially moving the valve in one direction or 
another, to throttle the fluid pressure supplied to 
the drill motor, so that said motor will be grad 
ually started when initially starting the drilling 
apparatus. 
The rod 37 slidably mounted in the handle 3, 

for operating the piston valve 36, is bent at the 
junction between said handle and the chamber 
35, to extend at the angle of said chamber and 
piston valve, and its end opposite said piston valve 
has a guide member 8 threaded thereon and 
locked in position on said rod by means of a lock 
nut 82. Said guide member is slidably guided in 
Said handle and is provided with a notch 83 
adapted to receive a substantially ball-shaped 
inner end 84 of a hand lever 85. Said hand lever 
is pivotally connected intermediate its ends, be 
tween two parallel spaced projecting portions 86, . 
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86 extending from said handle 34, by means of a 
pivotal pin 87. Thus when one side of said hand 
lever is depressed towards said handle, the piston 
valve 36 will be moved in one direction, to cause 
the motor and drill to be driven in one direction, 
and when the opposite side of Said hand lever is 
depressed towards said handle, said piston valve 
will be moved in an opposite direction, to reverse 
the direction of rotation of said motor and drill. 

Referring now in particular to Figures 11, 12 
and 13 illustrating certain details of the portable 
power unit adapted to be detachably connected 
to the kerf-cutting machine, for Supplying fluid 
under pressure to the drilling apparatus, a casing 

ls has a check valve 20 therein. Said last men 90 forms an enclosure for a pump 93 for supply 
ing fluid under pressure to the drilling apparatus, 
and also forms a reservoir for fluid for operating 
the drilling apparatus through said pump. Said 
casing is closed by a top cover 9 secured thereto 
by cap screws 92, and is adapted to be detachably 
connected to the rear end of the kerf-cutting ma 
(chine in such a manner that the fluid pump 93 
may be driven from the rear end of the kerf-cut 
ting machine. A forward Wall 94 of said Casing 
has a hollow boss 95 projecting outwardly there 
from, which is adapted to extend within a socket 
96 mounted in the rear end portion of a frame 97 
for the kerf-cutting machine. Said socket is pro 
vided with a downwardly and laterally extending. 
portion 98, adapted to abut the outside of said 
inner wall, and to be detachably secured thereto 
by cap screws 99, 99, to detachably hold said cas 
ing to the frame of said kerf-cutting machine. 
The kerf-cutting machine O is provided with 

a longitudinal shaft OO driven from the motor of 
said kerf-cutting machine in a well known man 
ner, and having a splined socket of formed at its 
rear end. Said shaft serves as the drive member 
for the feed operating and cutter chain drive 
mechanism of Said kerf-cutting machine, and 
said socket is provided to serve as a means to 
drive the truck for propelling the kerf-cutting 
machine from working place to working place, as 
is well known to those skilled in the art. The 
splined socket Of is adapted to be engaged by 
the splined forward end of a drive shaft 03 for 
the pump 93, for driving said pump. Said drive 
shaft is journaled in a pump casing fo4 on ball 
bearings O5, 05, and has a rotor 0.6 keyed 
thereon (see Figure i2). Said pump casing is 
suitably mounted within Said casing 90 and said 
rotor may be of a well known form having helical 
teeth cut on the surface thereof and meshing 
with a rotor OT suitably journaled in said casing 
04 on a shaft 09. A manifold ?o is secured to 

the rear end of said pump casing 04, for Supply 
ing fiuid to the suction side of said pump and for 
releasing fluid from the pressure side thereof. 

Fluid is supplied to the suction side of the pump 
93 through a pipe leading from a point adja 
cent the bottom of said casing, and connected 
with a filter 2 (see Figure 13). Said filter may 
be of any well known form, to filter dirt from the 
oil taken in by Said pump, and is not herein 
shown or described in detail Since it is no part of 
my present invention. Said filter is herein shown 
as being suitably secured to and supported by the 
manifold 0 and is connected with said manifold 
to supply fluid thereto, through a paSSageway 

3. Said passageway leads to a vertically ex 
tending passageway 4 formed in said manifold 
and leading downwardly to a branch horizontal 
passageway 5, extending in opposite directions 
from said vertical passageway. Said branch pas 
sageway is connected at its ends with passage 

6 
ways T, leading to opposite sides of the 
fluid pump 93 and having check valves 18, 8 
therein. Said check valves are of a well known 
form of ball type check valve, and said valves and 
passageways are SO arranged that the pump may 
be reversible, to supply fluid under pressure to 
the drill when the shaft OO is rotating in reverse 
directions, so as to insure that power be supplied 
to the drill when the kerf-cutting machine is 

0 cutting along the face in one direction or another. 
The passageways fl, have vertically extend 
ing passageways 9, 9 communicating there 
with, on the suction sides of the check valves 8, 

8. Each of said last mentioned passageways 

tioned passageways lead to a vertically extending 
pressure passageway 2 formed in said manifold, 
which is connected to a pressure pipe f22. The 
check valves 20, f2O are of a well known type and 

20 are so arranged as to permit fluid under pressure 
to pass through either One of said valves, depend 
ing upon the direction of rotation of said pump, 
but to prevent the flow of fluid therethrough in 
the Wrong direction. 
The pressure pipe 22 is connected with an 

overload relief valve 24, mounted in a valve block 
25, which is mounted in a side wall 26 of the 
casing 90. Said valve block has a passageway 
27 extending therethrough, which has a fitting 

25 

30 28 threaded in its outer end, adapted to have 
the pressure hose 3 connected thereto. A valve 
chamber 29 extends transversely of the passage 
way 27 and has a piston valve 30 slidably 
mounted therein. A relief passageway 3 is 

86 connected from said chamber to the inside of the 
casing 90 to permit fluid to by-pass from the 
passageway f2 into Said casing, when pressure in 
said passageway f27 exceeds a predetermined 
amount. 
The piston valve 30 has a balancing land 23, 

which is slidably mounted in an outer side wall 
32 of the valve block 25, on the opposite side of 
the passageway 27 from a land 33, which con 
trols the passage of fluid through the relief pas 
sageway 3. Said land 33 is of a slightly 
larger diameter than the land 23 so that pres 
sure against said land 23 in One direction and 
against said land 33 in an opposite direction, 
will cause said valve to close. A spring 34, 
which may be relatively light, is provided to hold 
said valve in a closed position. Said spring en 
gages the right-hand end of said piston valve at 
One of its ends, and extends within a cap piece 
35 at its opposite end... Said cap piece is thread 
ed within the valve chamber 29, to provide a 
means for adjusting the tension of said spring. 
A manual control means is provided to selec 

tively open the piston valve 30, to relieve pres 
sure from the passageway 27, when desired. 
Said manual control means, as herein shown, 
includes a valve operating rod 36 pivotally 
mounted in the valve block 25 and extending 
through an opening 37 of the piston valve 30. 

85 Said operating rod has a flattened portion f38 
adapted to be engaged with a flat surface of Said 
opening by the spring 34. A pin 39 extends 
through the outer end of said rod and serves as a 
hand grip, to permit operation of Said valve by 
the hand. Thus upon turning movement of Said 

70 rod, the curved portion thereof will be moved into 
engagement with the flattened portion of Said 
opening in said piston valve, which will slidably 
move said piston valve in a direction to open the 
passageway 27 to the relief passageway 3, to 

5 by-pass fluid from the pressure line 3. 

45 
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While I have herein shown and described one. 
form in which my invention may be embodied, it 
will be understood that the construction thereof 
and the arrangement of the various parts may be 
altered without departing from the spirit and 
scope thereof. Furthermore, I do not wish to be 
construed as limiting my invention to the specific 
sembodiment illustrated, excepting as it may be 
inited in the appended claims. 

I claim as my invention: 
i. In a fluid pressure system, a closed reservoir 

casing, a pump operating within Said closed 
reservoir casing, a valve block mounted in a wall 
of said reservoir casing, a pressure line from the 
output side of Said pump connected to said valve 
block, a pressure passageway in said valve block, 
a pision valve extending across said pressure 
passageway and having a piston on each side of 
said passageway, each of Said pistons having a 
surface subject to the pressure within Said closed 
reservoir casing, a return passageway. On One 
side of Said pressure passageway, said piston valve 
being adapted to control opening and closing of 
Said return passageway, a Spring for moving Said 
piston valve in a direction to close said return 
passageway, and said piston controlling the open 
ing and closing of Said return passageway having 
a larger effective area than said other piston SO 
that the pressure within said reservoir casing will 
create a differential force to maintain said valve 
in closed position and close Said return passage 
way and pressure in excess of a predetermined 
amount in said pressure line will move Said valve 
to a position to open Said return passageway until 
pressure in said pressure passageway is reduced 
to said predetermined value, and manually oper 
able means for moving said piston valve to a 
position to by-pass fluid in said pressure passage 
way to Said closed reservoir casing. 

2. In a fluid preSSure System, a closed reservoir 
casing, a pump operating within said closed 
reservoir casing, a valve block mounted in a wall 
of Said reservoir casing, a pressure line from the 
output side of Said pump connected to said valve 
block, a pressure passageway in said valve block, 
a piston valve extending across said pressure 
paSSageway and having a piston on each side of 
Said passageway, each of Said pistons having a 
surface subject to the pressure within said closed 
reservoir casing, a return passageway on one side 
of Said pressure passageway, said piston valve 
being adapted to control opening and closing of 
Said return passageway, a Spring for moving said 
piston valve in a direction to close said return 
passageway, and Said piston controlling the open 
ing and closing of said return passageway having 
a larger effective area than said other piston so 
that pressure within said reservoir casing will 
create a differential force to maintain said valve 
in closed position and close said return passage 
way and pressure in excess of a predetermined 
amount in said pressure line will move said valve 
to a position to open said return passageway 
until presssure in Said pressure passageway is 
reduced to said predetermined value, and a 
manually Operable control member having slid 
able engagement with said piston valve when in 
one position to permit said valve to operate as a 
relief valve, and having positive engagement with 
Said piston valve when in another position and 
adapted to move said valve against said spring to 
by-pass fluid from Said pump to said closed 
reservoir casing. 

8 
3. In a fluid pressure system, a closed reservoir 

casing, a pump operating within said closed 
reservoir casing, a valve block mounted in a wall 
of said reservoir casing, a pressure line from the 
output side of Said pump connected to said valve 
block, a pressure passageway in Said valve block, 
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a piston valve extending acroSS Said pressure 
passageway and having a piston. On each side of 
said passageway, each of said pistons having a 
surface subject to the pressure within said closed 
reservoir casing, a return passageway on One side 
of said pressure passageway, Said piston valve 
being adapted to control opening and closing of 
Said return passageway, a spring for moving said 
piston valve in a direction to close said return 
passageway, and said piston controlling the open 
ing and closing of Said return passageway having 
a larger effective area than said other piston so 
that pressure within said reservoir casing will 
create a differential force to maintain said valve 
in closed position and close said return passage 
Way and pressure in excess of a predetermined 
amount in Said pressure line will move said valve 
to a position to open said return passageway until 
pressure in Said pressure passageway is reduced 
to Said predetermined value, and a manually 
Operable control member adapted to positively 
move said piston valve to a by-pass position, to 
by-pass fluid from Said pump to the closed 
reservoir Casing, Said control member extending 
through said piston valve and having a flat side 
which when in One position permits free move 
ment of Said piston valve so said piston valve 
may Operate as a relief valve, and having an 
Opposite curved side adapted to engage said 
piston upon turning movement of said control 
member to positively move said piston against 
Said Spring into position to by-pass fluid from 
Said pump to said closed reservoir casing. 

JOSEPH. J. SLOMER. 

REFERENCES CTED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
762,055 Hibbard ------------ June 7, 1904 

1,339,565 Iambert ------------ May 11, 1920 
1,473,046 Ragot -------------- Nov. 6, 1923 
1,667,156 Holmes ------------ Apr. 24, 1928 
1,706309 Miller et al. -------- Mar. 19, 1929 
1,920,450 Vodoz -------------- Aug. 1, 1933 
1963,039 Vodoz-------------- June 12, 1934 
1987,698 Montelius ---------- Jan. 15, 1935 
2,018,269 Kuchar ------------ Oct. 22, 1935 
2,107,760 McCormick et al. ---- Feb. 8, 1938 
2,107,970 Wells --------------- Feb. 8, 1938 
2,109,668 Johnston et al. ------ Mar. 1, 1938 
2,213,40i Lingren et al. -------- Sept. 3, 1940 
2,264,560 Albertson ------------ Dec. 2, 1941 

FOREIGN PATENTS 
Number Country Date 

8,680 Great Britain ------ May 10, 1900 
28,060 Great Britain -------------- 1906 

126,506 Great Britain ------ May 15, 1919 
226,990 Great Britain -------------- 1925 
324,569 Great Britain ------ Jan. 30, 1930 
4.17,128 Germany ------------ Aug. 7, 1925 
447,300 Great Britain ------ May 15, 1936 


