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2,896,410 
AUTOMATIC HYDRAULIC POWER UNIT 

Samuel S. Schmidt, Hazel Park, Mich. 
Application March 1, 1954, Serial No. 413,170 

10 Claims. (Cl. 60-52) 

The present invention relates to hydraulic feed units 
for drilling or other operations and specifically to a unit 
capable of being mounted horizontally, at any desired 
angle, or vertically in either direction. 
Among the objects of the invention is to provide a 

compact unit capable of being mounted on a table or 
fixture at close center distances either in line or radially ärranged. 
Another object is to provide an electrically controlled 

hydraulically operated unit having a built-in variable 
delivery pump for operating and controlling the quill 
feed. 

Still, another object is to provide novel means for 
adjusting pump delivery and quill feed. 

Other objects will readily appear to those skilled in 
the art upon reference to the following description and 
the accompanying drawing in which 

Fig. 1 is a longitudinally vertical sectional view of 
the unit, the plane being through the axis of the quill. 

Fig. 2 is a similar view, being an enlargement of a portion of Fig. 1. 
Fig. 3 is an end elevation as from the left of Fig. 1. 
Fig. 4 is a section on line 4-4 of Fig. 
Fig. 5 is a section on line 5-5 of Fig. 
Fig. 6 is a section on line 6-6 of Fig. 
Fig. 7 is a section on line 7-7 of Fig. 
Fig. 8 is a section on line, 8-8 of Fig. 
Fig. 9. is a section om line 9–9 of Fig. 8. 
Fig. 10 is a wiring diagram showing the electrical con 

trol of the unit. - 
Fig. 3A is a side elevation of the unit. 
As indicated in the drawings, a unit embodying the 

present invention comprises a casing or housing 28 
adapted to be completely filled with oil through a suit 
able filler opening 28A, the moving parts within the 
casing operating in the oil. One end of the casing 20 
is closed by the head 28B in which is mounted the drive 
shaft 25 in the anti-friction bearing 24 and upon the outer 
end of which is fixed a suitable drive pulley 25A, a suit 
able oil seal being indicated at 24A. 
The inner end of shaft 25 is drilled axially as at 253 

and provided with radial passages. 25C opening into the 
axial passage near its inner end, and to this end of the 
shaft is affixed a cylindrical cylinder block 26, to be 
described in detail later. |- 
To the other end of the cylinder block is fixed a tube 

27 extending to near the other end of housing 28 and 
having fixed to its end the drive nut 27A provided with 
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a splined axial opening in which is splined the grill 25, 
the tube 27 being provided with oil passage 253, iggi 
tudinally inward of the nut. . . . 
The inner end of the quill 28, within the tube 27 is 

provided with a piston 38, fitting within tube 27 as a 
cylinder. The piston consists of an annular body portion 
30A held in place upon the reduced end of the quill by ,? 
means of retainer 36B, the retainer and adjacent end 
portion of the quill being provided with an axial passage 

65 Fig. 5 and is provided with a relatively long stem or shaft 
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30C open to a diametrical passage 30D in the quill. 
The axial passage .30C is provided with a valve seat for 
the ball valve 30E adapted to open toward the piston 
head. - 

At its other end, the quill 28 is carried in suitable 
antifriction bearings 31 in the end of a second and larger 
tube 32 arranged to slide longitudinally in a slide or 
guide 32A formed integral with the casing 20, the end 
of the tube projecting from the casing and having fixed 
thereto a dial member 32B. The quill end, of course, 
projects from the tube 32 and is provided with means by 
which a tool may be attached. Between the dial mem 
ber 32B and a suitable shoulder 33B on the exterior of 
tube 32 a plate 33 is rotatably fitted upon the tube. This 
plate is fixed to the piston rod 33A of an air cylinder 34, 
the use of which will appear later. - - 

Further, the tube 32 is threaded for a considerable 
portion of its length from the inner end and carries 
thereon a traveling nut 32C suitable means (not shown) 
being provided to prevent nut rotation. By means of 
the dial 32B, therefore, the location of the nut 32C may 
be adjusted so that outward travel of tube 32 may be 
limited or determined, the nut striking against a stop 
shoulder 32D forming part of the housing. 
As indicated above, when shaft 25 is rotated, it carries 

with it the cylinder block 26 to which is attached tube 
27. This latter in turn carries the drive nut 27A in which 
the quill 23 is splined. The cylinder block 26 is provided 
with an axial passage 26A registering with the passage 
25B in shaft 25 and also with a plurality of substantially 
axially arranged pump cylinders 26B (preferably three 
in number-only one being shown) the pistons 26C for 
which extend from the exposed end of the block and are 
provided with universally mounted shoes 26D adapted 
to coact with the adjacent face of a wobble plate 26E, 
suitable springs 26F tending to maintain shoe and plate 
contact. 
At the delivery end of each pump cylinder is a spring 

actuated ball valve 26H and adjacent thereto a ball 
inlet valve 26I. In addition to the pumps, the-block 26 
is provided with a substantially axial passage 26K con 
nected to a radial outlet 26L and controlled by a check 
valve 26M. 
As shown in Figs. 1 and 2, the swash plate 26E is 

tiltably supported near its lower edge upon stud. 26, 
of which there are preferably two (only one being 
shown), and capable of being tilted from a position 
normal to the axis of the cylinder block (full lines) to 
a position in which it is at a considerable angle (dotted 
lines). - 

By suitably regulating the angle of the plate 26E, the 
length of stroke of the pistons 26C may be regulated 
and thereby the delivery volume of oil from the pumps 
into the space between piston. 30 and the end of the 
cylinder block 26. 

Plate 26E near its upper edge is traversed by a stud 35 
fixed in the casing wall and provided with a head 35A 
adapted to limit the movement of the plate beyond its 
position normal to the cylinder block axis but allow the ’ tilting. 
To the upper edge of plate 26E in suitable ears is 

hinged a link 36 the other end of which is hinged to a 
rod 36A slidable in the guide 36B and extending to and 
threaded in an adjusting knob 37 which is shown best in 

portion 37A having an axial passage threaded at its inner 
end to receive the rod 36A and enlarged in its outer 
portion to provide for fixing to the rod end a washer 37B 
acting as means to limit the longitudinal movement of 
the rod, and thereby the angle of tilting of the swash 
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inner end of knob 37 is a suitable spring 36 under 
sufficient compression to hold the plate 26E in adjusted 
position against a predetermined back pressure, the knob 
being prevented from outward displacement by means of 
a pin 37 acting in a rather wide groove 138 in the stern 
of the knob. In order to provide for adjustment of 

5 

spring 136, the end toward the guide 36B preferably 
abuts a plate 138 threaded upon an adjusting screw A35 
lying parallel to rod 36A and extending to the outer 
face of the casing, being operable by means of a suitable 
wrench, screw driver or the like. 
As indicated in Fig. 10, the electric control of the unit 

involves suitable switches and relays controlling the sole 
noid 42 and valves for the compressed air used in cylin 
der 34. The latter are controlled by the conventional 
stop switches 56 through the movable trip members 5 

O 

carried on one of the rods serving as guides for the 
plate 33. 

In operation of the unit with a tool carried by the 
quill 28, the stop 32C is set to properly limit the tool feed, 
and the knob 37 rotated to position plate 26E to deter 

20 

mine the rate of feed. With the other parts in the posi 
tions shown in Fig. 1, power is applied to shaft 25. This 
starts the pump body 26 rotating and consequently fluid 
delivery into the space between body 26 and piston 30. 

However, with the valve 40 in the position shown, 
the fluid pressure on the piston cannot build up since the 
fluid passes back through the passage 26A, 25B, 25C 
and out into the casing. 

In order to start the drilling or other operation, the 
valve (not shown) admitting air to the right hand end of 
cylinder 34 through orifice 34A is then opened and at the 
same time, solenoid 42 is energized to close valve 49. 
The air cylinder 34 will then move the quill and cylinder 
32 toward the left until one of the stops 51 shuts off the 
air pressure, and since in such movement the piston 3 
is moving away from the pump body, oil flows into the 
space through passages 27B, 30D and past valve 30E. 
As soon as this quick approach is stopped with valve 

40 closed, the fluid pressure from the pump builds up 
and causes the feed of the quill and this may continue 
until the stop nut 32C strikes the shoulder 32D. How 
ever, it is preferred to so coordinate the air valves and 
solenoid 42 that air pressure is admitted to the left end 
of cylinder 34 through the orifice 34B during the hydrau 
lic feed as a safety measure and when the feed has car 
ried the quill to the completion of its work, the solenoid 
is deemergized and thereby the valve 40 opened so as to 
allow the air cylinder to retract the quill and cylinder 32, 
the fluid in the head of cylinder 27 flowing out through 
passage 26A. 
The admission of air under pressure to the left end 

of cylinder 34 is an important feature of the construction 
and operation of the present machine in that by this 
means the danger of a break-through is prevented. 
With the quill 28, piston 30, and the larger tube 32 

being moved longitudinally out of the casing by the 
pressure created from pump 26, nut 32C will come 
against the stop shoulder 32D thereby stopping tube 32, 
quill 28 and piston 30. With piston 30 stopped and pump 
26 still pumping, excessive back pressure on the pump 
pistons will tend to increase the angularity of the swash 
plate 26E and thereby compress spring 36 and pull the 
knob 37 inwardly. The movement inwardly of knob 37 
will allow the electric switch plunger 37E to drop in the 
groove 37D and thereby break all of the electric circuits, 
allowing valve 40 to be opened by spring 40C. If for any 
reason, excessive pressure should build up in the pressure 
chamber in cylinder 27, the safety valve 26M will permit 
escape of fluid. - - 

I claim: . . - - 
1. A hydraulic drill unit comprising a casing adapted 

to be filled with oil, a drive shaft extending into the cas 
sing and having fixed to its inner end a cylindrical cylinder 
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A. 
block having a plurality of pump cylinders and pistons 
therein, a longitudinally arranged drive cylinder fixed to 
said block and having at its free end an internally 
Splined drive nut, a splined quill coacting with said nut 
and driven thereby, a piston mounted on said quill and 
slidably fitting said drive cylinder, and means for actuat 
ing said pump pistons whereby to deliver oil from said 
casing to said drive cylinder above said piston and there 
by move said quill longitudinally in said nut. 

2. In a hydraulic drill unit in which a tool carrying 
quili is mounted for longitudinal movement, a coaxial 
drive shaft for said quill and hydraulic means for moving 
said quill, a pump for suppling fluid under pressure to 
said hydraulic means, said pump including a coaxial 
cylindrical cylinder block fixed to said drive shaft and 
having a plurality of substantially axially arranged pump 
cylinders therein, pistons in said cylinders, a swash plate 
for actuating said pistons in said cylinders and means 
for resiliently holding said plate in adjusted angular posi 
tion. 

3. In a hydraulic drill unit, a drive shaft, a fluid res 
ervoir, a fluid pump, and a longitudinally movable quill 
coaxially arranged and connected in driving relation, 
means for moving said quill by means of fluid under pres 
Sure from said pump, said pump comprising a rotatable 
cylinder block provided with substantially axially ar 
ranged cylinders each having a piston projecting from an 
end of the block, an angularly arranged plate contacting 
the ends of said cylinders, and resilient means for adjust 
ing and maintaining the angular position of said plate 
and means actuable by said plate to divert flow of fluid 
from the quill moving means to said reservoir, when the 
pressure in the cylinders reaches a predetermined degree. 

4. In an electrically driven hydraulic drill unit, a drive 
shaft, a variable discharge fluid pump, and a longitudi 
nally movable quill coaxially arranged and connected in 
driving relation, a fluid reservoir means for moving said 
quill by means of fluid under pressure from said pump, 
said pump comprising a rotatable cylinder block provided 
with Substantially axially arranged cylinders each having 
a piston projecting from an end of the block, an angu 
larly arranged plate contacting the ends of said cylinders, 
and resilient means for adjusting and maintaining the 
angular position of said plate, said plate under excessive 
back pressure in said pump being arranged to move to a 
position of greater angularity and thereby overcome the 
resilience of said adjusting and maintaining means, means 
for relieving the fluid pressure in said quil moving means 
consisting of a passage opening to said reservoir, a valve 
for said passage and means actuable by said plate to open 
said valve under said excessive pressure. 

5. In a hydraulic drill unit, a drive shaft, a fluid pump 
coaxial therewith and driven thereby, an hydraulic cylin 
der coaxial with and rotatable by said pump, a quill ex 
tending into said cylinder and driven thereby, a second 
cylinder enclosing the first cylinder and extending there 
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beyond, said quill being rotatably mounted in the ex 
tended portion in fixed longitudinal relation thereto, hy. 
draulic means actuable by fluid from said pump for mov 
ing said quill longitudinally and thereby said second 
cylinder, and means carried by the latter for limiting such 
In OVerment. 

6. In a hydraulic drill unit a drive shaft, a fluid pump 
Coaxial therewith and driven thereby, a coaxial hydraulic 
cylinder fixed to said pump and into which said pump is 
adapted to deliver fluid under pressure, an axial passage 
leading through said pump from said cylinder, a second 
axial passage in said drive shaft forming a continuation 
of the first passage, an outlet passage leading from said 
second passage and a valve adapted to open and close 
said outlet passage. 

7. In combination with a hydraulic drill unit compris 
ing a longitudinally movable quill having at one end a 
piston, a cylinder coacting with said piston, pumping 
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means for introducing fluid under pressure to the cylinder 
to move the piston, a drive shaft for actuating the pump 
ing means and simultaneously rotating said quill, said 
drive shaft, pumping means and quill being arranged in 
coaxial relation, a cylinder parallel to said coaxis and hav 
ing a piston connected to said quill and means for supply 
ing compressed air to said cylinder to resist the movement 
of said quill by the first mentioned cylinder and piston. 

8. In a hydraulic drill unit, a drive shaft, a fluid pump 
coaxial therewith and driven thereby, an hydraulic cylin 
der coaxial with and rotatable by said pump, a quill ex 
tending into said cylinder and driven thereby, a second 
cylinder enclosing the first cylinder and extending there 
beyond, said quill being rotatably mounted in the ex 
tended portion in fixed longitudinal relation thereto, hy 
draulic means actuable by fluid from said pump for mov 
ing said quill longitudinally and thereby said second cylin 
der, and means carried by the latter for limiting such 
movement, said limiting means comprising a fixed abut 
ment and coacting stop means carried by said second cylinder. 

9. In a hydraulic drill unit, a drive shaft, a fluid pump 
coaxial therewith and driven thereby, an hydraulic cylin, 
der coaxial with and rotatable by said pump, a quill ex 
tending into said cylinder and driven thereby, a second 
cylinder enclosing the first cylinder and extending there 
beyond, said quill being rotatably mounted in the ex 
tended portion in fixed longitudinal relation thereto, hy 
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6 
draulic means actuable by fluid from said pump for mov ing said quill longitudinally and thereby said second 
cylinder, and means carried by the latter for limiting 
such movement, said limiting means comprising a fixed 
abutment, a stop nut mounted upon said second cylinder, 
and means for adjusting the position of said nut longitu dinally of said second cylinder. 

10. In a hydraulic drill unit a drive shaft, a fluid pump 
coaxial therewith and driven thereby, a coaxial hydraulic 
cylinder fixed to said pump and into which said pump is 
adapted to deliver fluid under pressure, an axial passage 
leading through said pump from said cylinder, a second 
axial passage in said drive shaft forming a continuation 
of the first passage, a radial outlet passage leading from 
said second passage, a valve adipted to open and close 
said outlet passage, said valve comprising a sleeve slidable 
upon said shaft. 
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