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My invention relates generally to automatically 
actuated material working apparatus, and par 
ticularly to apparatus such as automatic lathes 
equipped with a fluid or hydraulic system of 

5 control. 
My present invention relates in a general way 

to apparatus or machines of the type shown in 
my co-pending application, Serial No. 391,130, 
filed September 9, 1929. My present invention, 

10 however, contemplates the provision of improved 
structural features, by means of which cutting 
Operations and the like may be performed upon 
a work piece in a more expeditious manner. To 
bring to pass these desirable results, I propose to 

15 provide a lathe or metal cutting machine, in 
which the constituent number of parts is reduced 
greatly, the structural arrangement is unusually 
rigid, and the combination of machine elements 
is exceedingly simple. This simple yet durable 

20 structural arrangement will enable my device to 
be operated with a minimum amount of skill and 
effort on the part of an attendant, and it is also 
my purpose to so arrange the cooperating ma 
chine elements so as to render the control thereof 

25 foolproof. 
One of the important objects of my present in 

vention is to provide, in combination with now 
able machine elements, such as tool carriages 
and the like, a system of fluid control which is 

30 not only exceedingly simple in arrangement and 
economical to manufacture, but which is also ex 
ceedingly efficient and positive in controlling the 
movement of these machine elements. To this 
end I propose to provide what I shall hereinafter 

35 refer to as a closed, valveless, fluid circuit, in 
combination with the machine elements, such as 
tool carriages and the like, which are to be 
shifted. This novel and practical valveless fluid 
circuit is not only adapted for use in connection 

40 with the control of machine tools, but has a very 
broad application in various fields wherein it is 
desirable to hydraulically effect the shifting of 
parts. 
Another object of my invention is to provide 

45 hydraulic means, in combination with a machine 
spindle, whereby a governed amount of movement 
of tool carriages and the like may be obtained 
per revolution of said spindle. In other words, I 
propose to correlate the movement of the spindle 

50 with the movement of the tool carriages, and in 
order to present, a practical, workable arrange 
ment, I contemplate directly coupling with the 
spindle a plunger pump of a new and practical 
design which is free from fluid leakage or slip 

55 pase. 

(C. 2-2) 
Still another object of my present invention is 

to provide, in combination with elements to be 
moved, such as machine tool carriages and the 
like, a fluid system of control having a closed 
high pressure circuit and an associated low pres- 5 
sure circuit, said high pressure circuit being en 
ployed for feeding purposes, and the low pres 
sure circuit for rapid traverse movements. 
More specifically, my invention contemplates 

the provision of the abovementioned associated to 
high and low pressure fluid eircuits which are so 
arranged that each of said circuits is operable 
independently of the other. 
A further object is to eliminate the necessity of 

employing complicated fluid control valves and 15 
the like which have not only been very expensive, 
but which have also had a decided tendency by 
reason of fluid leakage, etc., to materially reduce 
the propelling effectiveness of the fluid pumping 
mechanism forming a part of the circuit which 
normally includes such control valves. To rem 
edy this condition I propose to provide a new and 
improved single control for governing the move 
ment of a plurality of machine tool carriages and 
the like, which may be conveniently manipulated is 
without disturbing or affecting in any way the 
propelling effectiveness of the pump included 
within the feeding circult. 
A still further object of my invention is to 

provide, in combination with machines as above 30 
set forth, a continuously operable low pressure 
fluid propelling mechanism, such as a gear pump, 
and a high pressure fluid propelling mechanism, 
such as a plunger pump, which is directly coupled 
with the machine spindle, the propelling effec 
tiveness of one of said pumps being totally inde 
pendent of the propelling effectiveness of the 
other. 
Another object is to overcome the disadvan 

tages and difficulties resulting from the use of 40 
clutch and other transmission arrangements 
which have been employed in connection with 
machine tools and the like. 
These and numerous other objects and advan 

tages will be more apparent from the following 45 
detailed description when considered in connec 
tion with the accompanying drawings, wherein 

Figure 1 is a plan view of an automatic lathe 
which is constructed and arranged in accordance 
with the teachings of my present invention; 50 

Figure 2 is a front elevational view of the de 
vice shown in Figure l; 

Figure 3 is a vertical sectional view taken longi 
tudinally of the machine substantially along the 
line - of igure 6; 55 
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2 
Figure 4 is an end elevational view as viewed 

from the left of Figure 2, a portion of the upper 
structure thereof being broken away to more 
clearly disclose the position of the upper fluid 
reservoir; 

Figure 5 is a vertical transverse Sectional view 
taken substantially along the line 5-5 of Fig 
lure 2: 

Figure 6 is an enlarged fragmentary sectional 
view taken transversely of the guide bar along 
the line 6-6 of Figure 2; 

Figure 7 is a view of the device shown in Fig 
ure 6, Said view being taken Substantially along 
the line 7-7 of Figure 6; 

Figure 8 is an enlarged plan sectional view of 
the main drive shaft and its associated driving 
elements; 

Figure 9 is a detail sectional view of the clutch 
control mechanism, said view being taken Sub 
stantially along the line 9-9 of Figure 8; 
Figure 10 is a horizontal sectional view of the 

clutch control cylinder and piston, said view be 
ing taken Substantially along the line O-O of 
Figure 9; 

Figure 11 is an enlarged plan view of the dog 
supporting slide, the mechanical mechanism con 
trolled by the rear tool carriage for causing the 
actuation of said slide, the main control or re 
versing valve, and the valve for controlling the 
longitudinal movement of the front carriage, 
said valves being shown in section in order to dis 
close more clearly the structural characteristics 
thereof; 

Figure 12 is a vertical sectional view taken 
transversely of the rear tool carriage substan 
tially along the line 2-2 of Figure l; 

Figure 13 is a fragmentary vertical sectional 
view of the slide and associated parts, said view 
being taken along the line 3-3 of Figure 11; 

Figure 14 is a plan view of the slide, said slide 
being shown in its advanced position as distin 
guished from the neutral position shown in Fig 
ure ill; 

Figure 15 is a fragmentary transverse vertical 
sectional view taken substantially along the line 
15- 5 of Figure ill; 
Figure 16 is a similar transverse sectional view 

taken along the line 6-6 of Figure 11; 
Figure 17 is also a transverse sectional view 

taken along the line - of Figure 11; 
Figure 18 is a central longitudinal sectional 

view of the reversing valve taken substantially 
along the line 8-8 of Figure 11; 

Figure 19 is a transverse sectional view of the 
right end of the reversing valve taken along the 
line 9 - 9 of Figure 11; 

Figure 20 is a sectional view similar to Figure 
19, disclosing the relative positions occupied by 
the valve ports when said valve has been rotated 
so as to effect the discharge of fluid from one ex 
tremity of the valve chamber for reversing pur 
poses; 
Figure 21 is a central sectional view of one of 

the high pressure plunger pumps disclosing the 
manner in which fluid is received and discharged 
by said pump; 

Figure 22 is a transverse vertical sectional view 
of said pump taken substantially along the line 
22-22 of Figure 21; 

Figure 23 is a diagrammatic representation of 
the fluid circuit for controlling the movement of 
the tool carriages, the control or reversing valve 
being shown in its neutral position; 

Figure 24 discloses the reversing or control 

2,078,695 
valve when said valve has been shifted to its 
forward or starting position; 

Figure 25 discloses said valve in its reverse 
position; and 

Figure 26 is a fragmentary vertical sectional 
view of the continuously operable gear pump. 

Referring now to the drawings more in detail 
wherein like numerals have been employed to 
designate similar parts throughout the various 
figures, it will be observed that for the purpose 
of illustrating One practical application of my in 
vention I have shown the same as applied to an 
automatic lathe. This lathe comprises a suitable 
base 30 which serves to support a machine frame 
32, Figures 1 to 5 inclusive. In Order to set 
forth more clearly the structural arrangement of 
my improved material Working machine or lathe, 
I shall describe successively various general units 
which together constitute the machine in its en 
tirety. 

Head stock 

The head stock is designated generally by the 
numeral 34, Figures 1 to 5 inclusive, and a casing 
portion 32a of the head stock forms an integral 
upwardly extending section of the main frame 
32, as clearly shown in Figuires 2 and 3. Mounted 
within the head stock housing 32a is a spindle 
36, Figure 3, the reduced or outward extremity 
of the spindle being mounted within a suitable 
anti-friction bearing 38, and the inner work sup 
porting extremity of the spindle being mounted 
within a tapered bearing 40. The spindle is pro 
vided with a tapered opening 42 and is also 
flanged to present a face plate 4. For a more 
detailed description of the specific arrangement 
of the spindle bearings, reference is made to my 
above mentioned co-pending application, Serial 
No. 391,130. Rotation is imparted to the spindle 
36 by means of a main drive gear 46, which is 
keyed to the spindle and is driven through the 
agency of a pinion 8, Figure 8, and a pair of 
change gears 50 and 52. The gear 52 is connected 
directly to a man drive shaft 54, and the mecha 
nism for controlling the operation of this drive 
shaft will be described later. Mounted upon the 
spindle 36 and rotatable with the gear 46 is a 
roller chain sprocket 56 which is connected by 
means of a suitable chain 58 to gears of a pair 
of fluid propelling mechanisms or pumps 62, to 
be described later. 

to stock 

The tail stock is indicated generally by the 
numeral 64, Figures to 3 inclusive, and includes 
an upright frame section 66 which is slidably 
mounted upon ways provided within the main 
frame 32. The upper portion of the frame 66 
presents a casing 68, and slidably mounted within 
the casing 66 is a sleeve T0. Longitudinal move 
ment of the sleeve within the casing 68 is 
controlled by means of a hand wheel T which 
is mounted upon a screw extending within a 
screw block T6, Figure 3. The opposite extremity 
of the sleeve to supports a center piece 78 which 
is rotatably mounted within the sleeve by means 
of suitable anti-friction bearings 80 and 82. The 
specific structural arrangement of this Center 
piece 78 and mountings therefor form a part of 
the invention disclosed in my above mentioned 
co-pending application. A suitable lever 8 is 
employed to secure the sleeve 0 in its Yarious 
positions of longitudinal adjustment within the 
casing 68. 
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Front carriage 

The front carriage of the machine is desig 
nated generally by the numeral 86, Figures 2 and 
5. This carriage structure includes a tiltable base 
or frame 88 which is clamped upon a horizontal 
ly disposed cylindrical member or bar 90 by means 
of Screws 92. The cylindrical bar 90 is mounted 
in suitable bearings 94 and 96, Figure 3, disposed 
on opposite sides of the front carriage frame 88. 
The bar 90 is capable of longitudinal and rotative 
movement within said bearings. The frame 88 
extends upwardly and forwardly of the bar 90, as 
clearly shown in Figure 5, the outer or forward 
portion of the frame being supported by a de 
pending screw 98, the lower extremity of which 
carries a roller 00. This roller rests upon a guide 
bar 02 which is pivotally mounted at one end 
by means of a pin fod, Figure 2, the opposite 
extremity of said bar resting upon the upper end 
of a piston rod fo6 which forms a part of a fluid 
actuated mechanism 08. Slidably mounted in 
guides provided along the upper portion of the 
frame 88 is a slide O which provides a mount 
ing for a tool holder 2. This tool holder 2 
carries a suitable metal cutting tool f, Figure 
5, which is secured in position by means of clamp 
ing Screws 6. The slide 0 is adjustable to 
Ward and away from the axis of a supported 
work piece 8 by means of a screw 20. The 
upward movement of the guide bar 2 about 
its pivot 04 serves to swing the front carriage 
86 about the axis of the bar 90, and thereby 
carry the tool 4 into proper cutting relation 
with respect to the work piece. For a more de 
tailed description of the structural arrangement 
of the front carriage frame 88 and its associated 
parts, reference is made to my above mentioned 
co-pending application. 
The upward movement of the piston rod 06 

is occasioned in response to the admission of a 
suitable fluid, such as oil, through a pipe line 
22, Figures 2 and 23, which communicates with 
the chamber of a cylinder 2 mounted on the 
front side of the machine frame 32. This fluid 
acts upwardly against a piston 26 at the lower 
end of the piston rod 06, and fluid from the op 
posite side of the piston 26 is discharged through 
a pipe line 28. The upward movement of the 
bar 02 is interrupted by a stop 30, Figures 2, 6, 
and 7. The underside of this stop 30 is formed 
with an inclined surface, which is adapted to be 
engaged by a complementary inclined surface at 
the free extremity of the bar 02. The inclina 
tion of these surfaces is such as to cause the bar 
02 to be urged toward the front surface of the 
machine frame 32, and thereby prevent said bar 
from experiencing vibrations during the opera 
tion of the machine. The stop 30 is vertically 
adjustable by means of a screw 32 which is 
supported by a bracket 34. Thus, the degreee 
of upward movement of the bar iO2 may be 
determined by adjusting the position of the stop 
130 by means of the screw 2. The pipelines 
122 and 28 are connected to a constantly driven 
fluid propelling mechanism 36, Figures 4 and 23, 
through the medium of a control valve 8, said 
fluid propelling mechanism and control valve to 
be described later in more detail. 

Pipe, lines f29 and 3 are also connected at 
opposite extremities of the cylinder 24, and these 
pipe lines establish communication between the 
cylinder 28 and a fluid actuated mechanism 33, 
Figures 3 and 23, which is employed to impart 
longitudinal movement to the cylinder bar II. 

3 
This mechanism 38 includes a cylinder 35 in 
which a piston 3 is reciprocable, and this piston 
37 is connected to one extremity of the cylin 

drical bar 90 in any suitable manner, such as by 
means of a piston rod 39. A pipe line 4 is 
Connected to one extremity of the cylinder 35, 
and a pipe line 43 is connected to the opposite 
end of said cylinder. The mechanism 33 is op 
erated in timed relation with respect to the oper 
ation of the mechanism f 8, as will later more 
fully appear. 

It is to be noted that the workpiece and spindle 
rotate in the direction indicated by the arrow 
in Figures 4 and 5. 

Rear carriage 
The rear carriage of my apparatus is denoted 

generally by the numeral 40, Figures 1 and 5. 
This carriage includes a slide 42 mounted on 
guides 44, Figure 12, of a guide frame 46. This 
guide frame 46 is supported by the main ma 
chine frame 32, as clearly shown in Figures 5 
and 12. Mounted upon the slide 42 is a tool 
holder 8 which is adapted to carry a cutting 
tool 50, said tool being secured in position by 
means of suitable clamping screws 52. Move 
ment of the rear tool holder and slide toward and 
away from the work piece 8 is occasioned in re 
sponse to the movement experienced by a piston 
54, which forms a part of the fluid actuated 

means which I have designated generally by the 
numeral is, Figures 5 and 23. This mechanism 
56 includes a cylinder 58, and the piston 54 

which is reciprocable within said cylinder is con 
nected to a piston rod (60. The outer extremity 
of this piston rod is adjustably connected to a 
bracket arm 62 depending from and secured to 
the outer extremity of the slide 42. Pipe lines 
64 and 66 shown diagrammatically in Figure 

23 connect the opposite extremities of the cylin 
der 58 with the high pressure pumping mecha 
nism 62, while pipe lines 68 and To connect 
the opposite extrenities of said cylinder with 
the main control valve 38, which is connected 
with the low pressure pumping mechanism. 36. 
Movement of the piston 54 inwardly causes the 
tool 50 to be carried into operative association 
with the work piece for the purpose of making 
a facing cut across the work as distinguished 
from the peripheral cutting action of the tool 

4. The fluid actuated mechanisms 08, 33, 
and 56 are operated in timed relation in a man 
ner to be described later. 

Fluid supply for feeding purposes 
The mechanism which I have previously desig 

nated by the numeral 62, includes a pair of plung 
er pumps 72 and 2a, Figures 1, 2, 4, and 21 
to 23 inclusive. These plunger pumps are con 
veniently mounted upon the upper portion of the 
head stock frame 32d immediately above the 
spindle 36. Each of these pumps 72 and 72a. 
includes a stationary cylinder block or housing 
T4, Figures 21 and 22, in which a plurality of 

radial pistons or plungers 6 are reciprocably 
mounted. Movement is imparted to these pistons 
by a ring 78 which is supported by an anti 
friction bearing 80 carried by a rotary driving 
member 82. This rotary driving member 82 is 
coupled by means of a tongue and groove con 
nection 8 with a tapered or frusto-conical ro 
tary valve 86 which is mounted within a com 
plementary tapered bearing 88. The upper end 
of each of the chambers, in which the pistons 
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a passageway 90 with companion ports 92 pro 
vided in the tapered bearing member 88, Figure 
21. This rotary valve 86 is provided with pe 
ripheral ports 94 and 94a which are adapted 
to register successively with the radially posi 
tioned passageways 90. The peripheral port 94 
communicates with an annular port 96 provid 
ed in the bearing member 88, while the periph 
eral port 94a communicates by means of a longi 
tudinal passageway 98 with a chamber 200, 
which is enclosed by means of a casing 202. A 
suitable anti-friction thrust bearing 204 is pro 
vided to take up end thrust experienced by the 
rotary valve, and an abutment screw 206 serves 
to adjustably position the valve within its bear 
ing or seat. The chamber 200 communicates 
with the pipe line 64, and the annular port or 
chamber 96 communicates with the pipeline 66. 
When the driving ring 78 is positioned co 

axially with respect to the rotary valve 86, no 
movement will be imparted to the pistons 6, but 
when said ring T8 is eccentrically positioned with 
respect to the axis of the rotary valve, and the 
driving member 82 is revolved, said pistons will 
be reciprocated during each complete revolution 
of said driving member. Pivoted fingers 208 are 
interposed between the adjustable driving ring 
f78 and the pistons 76 so as to eliminate side 
thrust during the movement of said pistons. RO 
tation is in parted to the driving member 82, or 
what might properly be called a coupling driving 
member, through the agency of a journal or a 
sleeve 20. This sleeve 20 is supported by anti 
friction bearings 22 and 24 within an annular 
casing 26, said sleeve being keyed to a roller 
chain sprocket or gear 28. The driving or 
coupler member 82 is driven by the sleeve 20 
and is laterally shiftable within said sleeve 
through the agency of a longitudinal shiftable 
member 220. This member 220 is provided with 
an extension 222 which is angularly disposed with 
respect to the axis of rotation of the journal or 
sleeve 20, and by longitudinally shifting the 
member 220 as by means of the micrometer ad 
justing ring 228, the driving member and its Sup 
ported driving ring 78 may be sensitively ad 
justed. 
While I have in a separate application, Serial 

No. 430,867, filed February 24, 1930, now matured 
into Patent No. 1,989,117, described and claimed 
specificaliy the plunger pump or fluid propelling 
means shown in Figures 21 and 22, I have also 
described in some detail the structural arrange 
ment of this pump in the present application in 
order that the high pressure closed fluid circuit, 
about to be described, may be understood more 
readily. This will be appreciated more easily 
when it is understood that the plunger pump 
just described is of such a nature as to posi 
tively preclude fluid slippage or leakage. Here 
tofore, in using conventional types of fluid plung 
er pumps, the leakage or slippage of fluid through 
the rotary valve fittings, as well as other of the 
pump fittings, has been So great as to positively 
prevent the use of such devices in a closed or 
waveless fluid circuit. The gear 2fB is directly 
connected with the gear 56 on the spindle 36 by 
means of the roller chair 58 previously referred 
to. A single roller chain may be employed for 
propelling both of the plunger pumps 2 and 
T2a, as clearly shown in Figures 4 and 23. 

Rear carriage feeding circuit 
From the foregoing it will be apparent that 

when rotation is imparted to the work support 

2,078,895 
ing spindle 36, the plunger pump 2 will simul 
taneously be activated. This will result in the 
displacement of fluid at high pressure by the 
pistons 76 through the ports in the rotary valve 
and into the pipe line f$6, and this fluid at high 
pressure will be directed against the rear car 
riage piston 54. Fluid from the portion of the 
chamber in front of the piston 54 will be dis 
charged through the pipe line f4 to the intake 
side of the pump T2, or, in other words, into 
the chamber 200, Figure 2. This fluid will be 
directed through the longitudinal passageway 
98 in the rotary valve and thence into associa 

tion with those pistons which are experiencing 
their inward stroke. That is to say, fluid from 
the advancing end of the rear carriage piston is 
employed to charge the pump T2, and fluid 
under high pressure from the discharge side of 
the pump is being employed to advance the rear 
carriage piston. To relieve against the develop 
ment of excessive pressures within the closed 
circuit, I provide a suitable pressure relief mech 
anism 226, as clearly shown in Figure 23. 
The fact that I use a fluid propelling mecha 

nism or pump which is free from the usual fluid 
slippage or by-passing, enables me to employ 
what may be termed literally a closed or valve 
less fluid circuit. By employing a closed fluid 
circuit, in combination with a non-leakable fluid 
pump which is directly connected with a rotary 
portion of the machine, such as the work Sup 
porting spindle, I am able to obtain a governed 
amount of movement of a shiftable machine ele 
ment, such as a tool supporting carriage for each 
revolution of the spindle. In other words, the 
movement of the tool carriage is correlated with 
the rotary movement of the work Supporting spin 
dile. This presents a very practical and extreme 
ly simple arrangement which has a very broad 
application in the machine tool industry, as well 
as in other fields. 

Front carriage feeding circuit 
The pump 72a is identical in construction 

and operating characteristics to the pump T2 
already described, and is directly connected to 
the spindle 36 by means of the roller chain 58. 
A pipe line 228 is connected with the high pres 
sure or discharge side of the pump 72a, Figure 
23, and connects with the pipe 4 which, in turn, 
is connected to one end of the cylinder 35 of 
the fluid operated mechanism f33. The intake 
side of the pump 2a is connected with the Op 
posite extremity of the cylinder 35 through the 
agency of the pipe 43, a cut-off valve 230, and 
a pipe line 232. When the valve 230 occupies 
the position shown in Figure 23 communication 
between the pipe lines 43 and 232 is broken, 
but when said valve is shifted in a manner 
later to be described, to a forward position, as 
indicated by the dot and dash lines in Figure 23, 
communication is established between the mech 
anism 33 and the intake side of the pump 72a. 
Thus it will be apparent that when the valve 230 
occupies its open position and rotation is ex 
perienced by the spindle 36, the piston 3 and 
consequently the front tool carriage 86 will be 
moved to the left, Figures 3 and 23. A conven 
tional pressure relief mechanism 234 is connected 
between the pipe lines 228 and 232 to relieve 
against the building up of excessive pressures in 
the system. It will be seen that the feeding 
circuit, which includes the mechanism 33 and 
the pump 2a, is a closed circuit, and that the 
longitudinal movement of the front carriage is 
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correlated with the rotative movement of the 
spindle. That is to say, for each revolution of 
the spindle, the front tool carriage will be shifted 
to the left a predetermined distance, Figures 3 
and 23. 

Lou pressure fluid supply 
From the description given thus far it will be 

understood that forward movement of the rear 
tool carriage 40 will take place when the spindle 
36 is rotated. I shall now proceed to describe 
the parts comprising a fluid circuit which in 
cludes the continuously driven low pressure mech 
anism or pump 36. This pump 36 is mounted 
at one end to the rear of the machine, as clearly 
shown in Figure 4. This pump is driven by a 
roller chain 235 connected with a sprocket 236 
which is mounted upon the main drive shaft 54, 
Figure 8, and which is connected to a continu 
Ously rotatable clutch member 238. This clutch 
member is directly connected through ehe agency 
of the roller chain 240 to any suitable driving 
means, such as an electric motor. 242, Figure 4. 
This pump 36 may be a gear pump, and I 

prefer to employ the type of gear pump disclosed 
in my co-pending application, Serial No. 430,868, 
filed February 24, 1930, now matured into Patent 
No. 1,912,737. The intake side of the gear pump 
36 is connected with a fluid or oil reservoir 244, 
Figures 4 and 23, by means of a suitable pipe 
line 246. By having this reservoir 244 positioned 
above the pump 36, oil is continuously supplied 
to the pump under slight pressure, and thus air 
is prevented from entering the fluid circuit. In 
order to prevent the introduction of foreign mat 
ter within the oil of the reservoir 244, I provide 
a strainer or screen 248, as shown in Figure 4. 
The pump 36 is mounted upon a bracket 250 
and may be shifted on said bracket in order to 
make adjustments with respect to the roller chain 
235. Variation in displacement of the gear pump 
36 may be obtained by merely adjusting the po 

sition of a lever 252. This lever serves to operate 
a central valve 253, Figure 26, within the lower 
gear 255 of the gear pump. This gear 255 is pro 
vided with a plurality of radial passages 25T 
which are adapted to communicate with a valve 
port 259 to prevent oll from becoming heated. 
The valve port 259 may also be adjusted so as 
to vary the fluid displacement, and this arrange 
Inent has a very practical application in connec 
tion with automatic lathes and machines of like 
nature. For a more detailed description of this 
gear pump 36, reference is made again to my 
above mentioned co-pending application. 

Low pressure control for rear carriage 
The discharge side of the gear pump 36 is 

connected to a pipe 254 which, in turn, has a 
Connon connection with branch lines 256 and 
258, as clearly shown in Figure 23. These branch 
lines are connected to the control or reversing 
valve 38. This valve f38, Figures 15 to 20 in 
clusive and Figures 23 to 25 inclusive includes 
a central casing or housing 260, which is sup 
ported on the forward side of the machine frame 
32. The housing 260 is capped at one end by a 
casing section 260a, and at its opposite end by 
a casing section 260b. A cylindrical valve mem 
ber 262 is longitudinally shiftable within the cas 
ing 260 and is provided with a series of valve 
ports 264, 266, and 268. The valve member 262 
may be manually shifted by means of a single 
control lever 270, Figures 1, 2, and 11, one ex 
tremity of said valve having a pivotal connection 
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with the inner extremity of the control lever or 
handle 270. In Figures 11, 18, and 23 the valve 
member 262 occupies what will be referred to 
hereinafter as its neutral position. In this po 
sition the branch line 256, Figure 23, communi 
cates with the annular port 268, and this annu 
lar port, as shown in Figure 11, in that instant 
communicates with a chamber section 22 in 
the casing section 260b. This chamber section 
272 is connected by a return pipe line 274, Fig. 23, 
an adjustable restricted orifice 276, and a pipe 
line 278 with the reservoir 244. Thus fluid is cir 
culated through the pump 36, the valve 38, 
and the restricted orifice 276. Fluid from the 
branch line 258 passes into the annular valve port 
264 and from this port is conducted through a 
longitudinal passageway 280 in the casing 260a. 
to a chamber section 282 which is oppositely dis 
posed from the chamber section 22. A passage 
way 284 connects the port 264 with the chamber 
22, as clearly shown in Figure il. In this man 
ner the fluid pressure is balanced at each extrem 
ity of the valve member. 
By imparting a movement to the control handle 

or lever 20 to the right, Figure 11, the valve 
member 262 will be moved to the left so as to 
occupy the position shown in Figure 24. This 
position will be referred to hereinafter as the 
forward position. Fluid is now directed from the 
branch line 258 through the annular valve port 
264 and thence through the pipe line 70 which 
Connects with one extremity of the rear carriage 
cylinder 58. In this connection it is to be noted 
that the pipe line 68 is connected also with the 
valve 38. Consider, for example, that the ma 
chine spindle 36 is at rest and the valve men 
ber 262 is shifted to the forward position shown 
in Figure 24. Forward movement in response to 
the pressure of the fluid directed into the cylinder 
58 from the pipe line TO will cause the rear 

carriage piston 54 to experience a rapid for 
ward movement. This movement will be referred 
to hereinafter as the rapid traverse movement 
which is required to bring the rear carriage tool 
50 into operative association with the workpiece. 

Attention is directed to a fluid actuated mech 
anism 286, Figures 1, 9, 10 and 23, which is op 
eratively connected with a clutch mechanism 288, 
Figures 8 and 9, later to be described. This fluid 
operated mechanism 286 includes a cylinder 290 
and a piston 292 reciprocably mounted therein. 
This piston 292 is connected as by means of a 
piston rod 294 with means for operating the above 
mentioned clutch mechanism 288. One extremity 
of the cylinder 290 is connected to the pipe line 
70 by means of a line 296, and the opposite 

extremity of said cylinder is connected to the 
pipe line 68 by a pipe line 298. Upon shifting 
the valve member 262 to its forward position as 
above set forth, the piston 292 of the mechanism 
286 is shifted to the left, Figures 10 and 23, so as to 
actuate the clutch mechanism 288 and thereby 
cause the main drive shaft 54 to be rotated. Ro 
tation of this drive shaft obviously causes rota 
tion of the work supporting spindle 36. In re 
sponse to the actuation of a mechanically shifted 
slide mechanism 300, Figures 11 and 14, later to 
be described, the valve 262 is returned to its neu 
tral position shown in Figure 23, at a predeter 
mined interval. This predetermined interval is 
determined by the distance the tool 50 must be 
moved in order to bring said tool into operative 
association with the work. In other words, the 
tool is subjected to a rapid traverse movement 
by the low pressure fluid so as to bring said tool 
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quickly into operative relation with the work 
piece. With the valve 262 shifted to its neutral 
position, the low pressure fluid circuit including 
the pipelines 68 and To is rendered functional 
ly inoperative, and the high pressure fluid circuit 
which includes the plunger pump 2 and the 
pipe lines 64 and 66 is rendered functionally 
operative. That is, fluid under high pressure 
is directed against the rear carriage piston 54 
to effect the feeding of the tool 50 across the 
face of the work piece. Thus it will be apparent 
that the low and high pressure fluid circuits are 
operable independently of each other. 
When the feeding stroke of the rear carriage 

piston 54 has been completed, the valve 262 
may be shifted manually or automatically to its 
reverse position shown in Figure 25. When the 
valve is shifted to this position, fluid from the 
gear pump 36 is directed through the branch 
line 256 into the annular valve port 268 and 
thence through the pipe line 68 in the direction 
indicated by the dotted arrows, Figure 23. Re 
versing the direction of flow of the fluid in the 
pipe line f68 causes the piston 292 within the 
clutch control mechanism 286 to be shifted to 
the right, Figure 23, thereby disconnecting the 
driving motor from the main drive shaft 54, and 
consequently arresting the rotation of the work 
supporting spindle 36. The rear carriage piston 
54 is rapidly urged in a reverse direction, and 

fluid from the pipe line if 0 is returned to the 
valve port 266, Figure 25. Fludd from this port 
266 is directed through a longitudinal passageway 
302 which communicates with the valve chamber 
272. Thus the fluid is returned from the cham 
ber section 22 through the pipe line 274, the 
restricted orifice 26 to the reservoir 244. It 
should be understood that the adjustable re 
stricted orifice 26 supplants the usual spring 
Operated relief valve, and has been found more 
practical and efficiently operable than any fludd 
relief devices which have been in common use 
heretofore. The size of the orifice 276 is ad 
justed by means of a suitable valve member 2T 
which is mounted within a casing 279. The size 
of the orifice 276 may be adjusted to maintain a 
predetermined desired low pressure in the circuit 
for preventing any air from entering the cir 
cult, and I have found that undue heating of the 
fluid which has been experienced heretofore in 
using spring valves and the like is eliminated 
when my simple adjustable orifice arrangement 
is employed. 
When the rear carriage piston 54 reaches the 

limit of its rearward stroke, the valve 262 may 
be manually or automatically shifted to its neu 
tral position, and the cycle of operation just de 
scribed may be repeated. It is to be noted that 
the spindle 36 is at rest during the rearward 
movement of the tool Se, thereby permitting an 
operator to remove the completed work piece and 
insert another work piece. The time element in 
operating machines of the type described is an 
important factor and, as stated above, my inven 
tion contemplates reducing to a minimum the 
time required to set up a work piece in the ma 
Chine and to complete the cutting operations on 
said work piece. 

LotD pressure control for front carriage 
Thus far I have described the manner in which 

a low pressure fluid circuit is employed to impart 
rapid traverse movement to the rear carriage cut 
ting tool, and I shall endeavor now to describe 
the nanner in which the low pressure fluid is em 
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ployed to control the front carriage tool . As 
set forth above, the pipe line 28 is connected 
at one extremity to one end of the cylinder 24, 
Figures 2 and 23. The opposite extremity of this 
pipe line 28 is connected to the valve f38. Simi 
larly the pipe line 22 serves to communicate 
the other end of the cylinder 24 with the valve 
38, and it will be seen that these pipe lines 22 
and 28 are diametrically positioned with respect 
to the pipe lines 68 and 9 already described. 
When the valve member 262 occupies the neutral 
position shown in Figure 23, the circuit including 
the pipe lines f22 and 28 is functionally in Op 
erative, but when the valve 262 is moved to its 
forward position, as shown in Figure 24, low 
pressure fluid is directed through the pipe line 
22 and thus against the lower end of the piston 
26. This causes the rapid upward movement 

of the tiltable guide bar 02 and consequently 
a rapid swinging of the tool f4 toward the work 
piece. As stated above, the upward movement 
of the piston 26 is limited by the engagement 
of the free end of the guide bar with the adjust 
able stop 30. At a predetermined interval which 
is determined by the shifting of a slide mecha 
nism 300, later to be described, the valve 230, 
Figures 11 and 23, is shifted to the dot and dash 
position shown in Figure 23, and as described 
above, the valve member 262 is shifted to its 
neutral position. Under these conditions a high 
pressure fluid from the pipe line 228 passes 
through the pipe line 4f and thence into the 
cylinder 35 of the fluid actuated mechanism 33. 
This causes the front carriage cutting tool to 
be noved across the peripheral surface of the 
work piece to the left, Figures 3 and 23, at a feed 
ing rate. When the tool 4 reaches the limit 
of its peripheral cutting stroke, the valve mem 
ber 262 is shifted manually or automatically to 
the reverse position, as above described. This 
causes the Spindle 36 to stop rotating, and thus 
renders the fluid in the front carriage feeding 
circuit functionally inoperative as a propelling 
medium. The flow of low pressure fluid in the 
pipe lines 28, 3, 43, f4, 29, and 22, Fig 
lure 23, is reversed, thereby causing a rapid re 
versal of the piston 37 which actuates the front 
tool carriage. The front tool carriage is swung 
downwardly, thereby maintaining the tool 4 out 
of engagement with the work piece during the 
reverse movement thereof. When the front car 
riage reaches its starting position, the valve 230, 
Figures 11 and 23, is shifted to its closed position, 
and the valve member 262 is moved to its neutral 
position. 

It should be understood clearly that my inven 
tion is by no means limited to the specific ar 
rangement and timing of the tool carriages shown 
in the accompanying drawings. In the foregoing 
description I have stated that the front carriage 
is Swung upwardly to bring the tool 4 into 
proper position with respect to the work piece 
for making a peripheral cut longitudinally of said 
work piece. However, this front carriage tool 
may be employed for actually making a cut dur 
ing its movement transversely of the work piece, 
as well as during its movement longitudinally 
thereof. In other words, a feeding movement 
may be imparted to the front carriage about its 
support 20 without departing from the broad 
scope of my invention. In fact, in certain in 
stances it may be desirable to employ only the 
Swinging or OScillating movement of the front 
carriage, and the longitudinal movement, if any, 
of the carriage may be employed for additional 
purposes not specifically shown in the drawings. 
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A device constructed in accordance with the 

teachings of my invention may be employed for 
making a great variety of cuts in a work piece, 
and hence it should be understood clearly that 
the specific arrangement and timing of the cut 
ting tools as described above is representative 
of only one of a wide range of constructions 
which might be employed. 

Automatic fluid, control mechanism 
Means for automatically controlling the move 

ment of the valve member 262 and the valve 230 
includes the above mentioned slide mechanism 
300, Figures 11 to 14 inclusive. This slide mecha 
nism comprises a horizontal slide 304 which car 
res a plurality of dogs 306, 308, 30, 32, and 33. 
The movement of the slide 304 is controlled by the 
rear carriage slide 42. The bottom of this slide 
42 supports a rack bar 34 which drives a gear 
36, and this gear 36 actuates a shaft 38 which 
carries a bevel gear 320. This bevel gear 320 
meshes with a companion bevel gear 322 carried 
by a shaft 324. The outer end of this shaft 324 
carries a pinion or gear 326. This gear or pin 
ion 326 is secured frictionally upon the shaft 324 
by means of a suitable collar 328, Figure 15, and 
associated clamping nut 330. The frictional 
mounting of the gear 326 upon the shaft 324 is 
such that said gear will rotate with the shaft 
for driving a rack bar 332 which is carried on the 
underside of the slide 304. If the slide 304 meets 
with resistance beyond a predetermined amount, 
the gear 326 will not rotate with the shaft 324, 
thereby preventing any parts of the slide from 
being subjected to undue strains and stresses. In 
Figure 11 I have shown the position occupied by 
the slide 30. When the machine is at rest and the 
control valve member 262 occupies the neutral 
position shown in Figure 23. Consider now that 
the valve member 262 is moved to its forward 
position shown in Figure 24 by shifting the cor 
trol handle 270 to the right, Figure 11. This 
control handle carries an arm 334 which makes a 
slotted Connection with a slidable shaft 336. This 
shaft 336 is mounted within a sleeve or casing 
338, which is formed integral with the casing sec 
tion 260b, and the outer end of this shaft 336 
detachably supports a depending lug 340. As the 
rear tool carriage 42 experiences its forward 
movement, the slide 304 is moved to the right, 
Figure 11, and the dog 30 is eventually carried 
into engagement with the depending lug 340, 
thereby causing the shaft 336 to be shifted rear 
Wardly. This causes the valve member 262 to be 
moved to its neutral position. At a predeter 
mined interval, which is in accordance with the 
nature of the work piece, the dog. 306 is carried 
into engagement with a depending lug 342 de 
tachably supported at the outer extremity of the 
valve member 330. This causes said valve to be 
moved to its open position so as to effect the lon 
gitudinal feeding movement of the front tool car 
riage. As the slide 304 continues to move to the 
right, the dog 32 eventually engages a bell crank 
344, and this engagement takes place when the 
tool carriages have reached the limit of their ad 
vancing strokes. The bell crank 344 is con 
nected to one end of a rack bar 346 which trav 
erses the upper portion of the valve mechanism 
38, as clearly shown in Figures 18 to 20 inclusive. 

This rack bar 346 meshes with teeth formed on 
the peripheral surface of a rotary balancing men 
ber 348, and the shifting of the bell crank as 
above described causes the member 368 to be 
shifted from the position shown in Figures 18 and 

7 
19 to the position shown in Figure 20, When 
this balancing member is shifted to the position 
shown in Figure 20, pressure of the fluid within 
the chamber section 282 of the valve 38 is re 
lieved, said fluid passing from the chamber sec 
tion through a port 350 and thence into a return 
pipe 352 which connects with the oil reservoir 244. 
Relieving the pressure in this chamber 282 causes 
the valve member 262 to be unbalanced, and thus 
automatically shifted to the reverse position 
shown in Figure 25. A spring 354 at one extrem 
ity of the rack bar 346 causes said bar to be auto 
matically shifted outwardly when the dog 3 2 is 
moved away from the bell crank 344, thereby 
automatically rees.ablisling the closed position of 
the valve 348. 
At this point it should be understood that auto 

matic means, other than the unbalancing ar 
rangement just described, may be employed for 
in parting a reversing movement to the Walve 
member 262 without departing from the spirit 
and scope of my present invention. The mecha 
nism whereby the fluid pressure on said valve 
nenber is unbalanced is particularly applicable 
in instances where a very quick reversal of the 
valve member is required. However, in other 
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instances it may be advisable to employ a simple 
mechanical control, which will directly engage the 
valve member 262 to effect the reversal thereof. 
Such an arrangement is not shown in the draw 
ings, but my present invention contemplates 
means other than the specific valve unbalancing 
arrangement for effecting the automatic shifting 
of the valve member 262 within its casing or hous 
ing 260. 
When it is desirable to manually control the 

shifting of the valve 262, it is only necessary tu 
shift the lugs 340 and 342 out of the path foll 
lowed by the dogs on the slide 304. This is read 
ily accomplished by merely pulling outwardly on 
the pins which support these lugs and then in 
parting a slight rotary movement thereto, so as 
to shift said lugs out of the path of movement of 
the dogs on the slide. Obviously this may be 
accomplished without disturbing the position of 
the dogs on the slide. Thus, in instances where 
the operator Wishes to have complete manual 
control of the machine, it is only necessary to 
quickly shift the normally depending lugs 340 
and 342 in the manner described. 

Shifting the valve member 262 to its reverse 
position causes the rear tool carriage to be moved 
rearwardly and the front tool carriage to be 
moved toward its starting position. When these 
tool carriages reach the limit of their movement, 
a dog 33 on the slide 304 engages the depending 
lug 340, and thereby automatically moves the 
valve member 262 to its neutral position, and the 
dog 308 closes the valve 330, Figure 11. 

Clutch and driving mechanism 
The clutch mechanism 288, Figure 8, is simi 

lar to that disclosed and described in connec 
ton with my above mentioned co-pending ap 
plication and may be of any practical design. 
The mechanism disclosed includes a clutch men 
ber 356 which is axially movable in response to 
the movement of actuating arms 358. The move 
ment of the member 356 into engagement with a 
rotary friction disk 360, in response to outward 
movement in parted to the airns 358, causes pow 
er to be applied to the drive shaft 54 from the 
prime mover or motor 242. This outward move 
ment of these arms 358 is occasioned in response 
to the shifting to the left of the piston rod 294, 
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This movement of the piston rod 294 causes a 
horizontally disposed arm 362 connected there 
with to rotate a vertical shaft 364 which, in 
turn, causes arms 366 supporting a yoke 368 to 
move a member 370, Figure 8, into engagement 
with the arms 358. When the piston rod 294 
is moved to the right, Figure 10, the clutch ele 
ments are disengaged and the prime mover 242 
is disconnected from the drive shaft 54. The 
outer end of the drive shaft 54, Figure 8, car 
ries a pulley 372 which may be connected to a 
cooling pump (not shown). The Specific struc 
tural characteristics of the clutch mechanism is 
a part of my present invention, only as it enters 
into the general combination, and therefore it 
should be understood that said invention is not 
limited in any sense to a particular type of clutch 
mechanism. 
This clutch mechanism 288 and associated driv 

ing elements including the main drive shaft 54, 
the change gears 50 and 52, as well as the pin 
ion 48, is supported by a bracket 374 and a brack 
et 376. These brackets are detachably mounted 
upon the rear Side of the head stock casing 32a, 
as clearly shown in Figure 8. By supporting 
these parts which comprise the transmission in 
the brackets, 34 and 376, I am able to subas 
semble the parts before securing the entire unit 
to the head stock. This arrangement consider 
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ably reduces the amount of machining work on 
the head Stock and bed, and also enables said 
head stock to be secured conveniently and rig 
idly in position upon the machine base. This is 
of utmost importance in connection with the 
design of machines which are to be subjected to 
heavy duty Operating conditions. 

Statement of operation 

Consider that the dogs on the slide mecha 
nism 300 have been properly positioned on the 
slide 304, that is, in accordance with the de 
sired timing of the movements of the rear and 
front cutting toois. Consider also that the elec 
tric motor or prime mover 242 is operating and 
thus driving the gear pump. 36. A work piece 
is secured in position between the head stock 
Spindle and the tail stock center piece. After 
the work has been set up properly, the operator 
moves the control handle 270 to the right, there 
by shifting the control valve 262 to its forward 
position as shown in Figure 24. This causes low 
pressure fluid from the gear pump to effect a 
rapid traverse movement of the rear carriage 
tool toward the work piece and also causes the 
front carriage to be Swung about its axis so as 
to bring the tool supported thereby into proper 
position for making a peripheral cut upon the 
work piece. The clutch control mechanism 286 
is also activated by the low pressure fluid so as 
to operatively connect the main drive shaft 54 
and consequently the spindle 36 with the prime 
nover. This causes the actuation of the high 
pressure variable displacement plunger pumps 
f72 and 72a. The dog supporting slide 3O4 
is moved in response to the forward movement 
of the rear carriage slide, and at a predeter 
mined interval the control valve member 262 is 
shifted to its neutral position through the action 
of the dog 30, and the valve 230 is shifted to 
its open position through the action of the dog 
306. The plunger pumps 72 and f2a are now 
included within a closed valveless fluid circuit, 
the displacement of fluid from the pump 72 
Causing a forward feeding movement of the rear 
carriage tool across the face of the work piece, 
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and the fluid displaced by the pump 2a caus 
ing the front carriage tool to be fed longitudi 
nally of the work piece. Upon the completion of 
the feeding stroke of these cutting tools, the 
valve member 262 is automatically shifted to 
its reverse position in response to the engage 
ment of the dog 32 with the bell crank 344. 
The engagement of the dog with the bell crank 
344 causes the valve member 38 to be rotated 
sufficiently to effect the release of the fluid from 
within the chamber section 282, thereby unbal 
ancing the fluid pressures at the opposite ex 
tremities of the valve member 262. The shifting 
of the valve member 262 to the reverse posi 
tion causes a reversal in the direction of flow of 
fluid in the low pressure circuits, with the re 
Sult that the clutch control mechanism 286 is 
operated to disconnect the spindle 36 from the 
prime nover. The reversal of flow in these cir 
cuits also causes a rapid reverse movement of 
the front and rear tools, and when these tools 
reach their starting position the dog 33 en 
gages the depending lug 40, thereby shifting 
the valve member 262 to its neutral position. 
The Work piece does not rotate as the cutting 
tools are reversed, and hence the operator may 
use this period to good advantage in remov 
ing the work piece and inserting another. After 
a subsequent work piece has been set up in the 
machine a repetition of the cycle just described is 
obtained by merely shifting the control handle 
270 to the right. 
As a precaution against the possibility of leak 

age in the cylinders of the fluid actuated mecha 
nism 08, f33, and 56, which night result from 
wear or improper adjustment, I employ bleed 
passages 380 and 382, Figure 18, in the valve cas 
ing 269. Experimental work has shown that 
these restricted openings. 380 and 382 will serve 
to replenish any fluid which is lost as a result 
of the above mentioned improper adjustment. 
This experimental work disclosed that it is not 
necessary to employ these restricted openings 
when the fluid actuated mechanisms are in proper 
adjustment, but I have found that a inch hole 
will not injure or cause any difference in action 
in the closed valveless circuit during the feeding 
stroke if the load of the piston is of a pulsative 
nature. The area of one of the cylinders in the 
average construction is approximately ten square 
inches, and therefore it will be understood that 
it is impossible to place any load on the piston 
which would force the fluid through a inch 
hole so as to cause a pulsated action. As stated 
above, these holes 380 and 382 are merely em 
ployed in instances where compensation must be 
made for the adjustment of the cylinders. These 
holes merely serve as compensating means to pre 
vent the building up of too great a pressure on 
the advancing side of the piston. 

Sunnary 
From the foregoing it will be understood that 

my invention contemplates the provision of an 
inexpensive, simple, and durably constructed ma 
terial working apparatus and a hydraulic or fluid 
system of control which is not only extremely 
simple in arrangement, but which is of a very 
practical design. By employing this system of 
fluid control, I an able to eliminate the neces 
sity of using the usual complicated and expen 
sive COIntrol valves. These conventional control 
valves are normally connected to both low and 
high pressure circuits, and hence their structural 
arrangement is quite complicated. My improved 
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system of Control enables the use of a single, 
simple, three-position valve which is connected 
Only to a low pressure circuit. In other words, 
leakage or fluid slippage which has been expe 
rienced heretofore in using conventional control 
valves in high pressure fluid circuits, is completely 
obviated by my improved arrangement. In my 
device, the high pressure circuit is operable inde 
pendently of the low pressure circuit, and no 
valves of any kind are required in said high 
pressure circuit. Through the agency of this 
closed Valveless circuit combined with my 
improved variable displacement plunger pump 
directly driven from the work supporting 
spindle, I able to obtain a predetermined 
feeding movement of an actuator piston 
per revolution of the work supporting spin 
dle. The tapered valve arrangement com 
bined with the stationary block for supporting 
the radial pistons, presents a pumping structure 
which is particularly adaptable for use in closed 
circuits. This results from the fact that the 
tapered valve positively prevents leakage toward 
its smaller end, and any slow leakage of fluid at 
its larger end is redirected to the intake side of 
the pump. This is to be distinguished clearly 
from pumping devices which have been employed 
heretofore, wherein a high degree of fluid slip 
page has been experienced along the Surfaces 
of the rotary valves, thereby causing the over 
heating of the fluid and a material decrease in 
the propelling efficiency of the pump. In other 
words, my invention provides, in combination 
with an actuator piston, a pumping mechanism 
having valveless ducts extending between said 
pump and the actuator piston, and the fluid me 
dium conflined within said parts being substan 
tially non-compressible, imparts a positive and 
constant propelling force against the actuator 
piston. Thus, the high pressure circuit may be 
termed a primary circuit, and the low pressure 
circuit may be termed a secondary circuit, said 
primary circuit being used for feeding purposes, 
and the secondary circuit for the purpose of rapid 
traverse. It should be understood that means 
other than that disclosed in the drawings, may 
be employed for imparting rapid traverse move 
ments to the tools without departing from the 
spirit and scope of my present invention. In 
other words, my present invention contemplates 
other mechanical arrangements which would 
serve to impart such movements at predeter 
mined intervals to the tool carriages. 

It will be apparent from the foregoing descrip 
tion that my invention contemplates the provi 
sion of a hydraulic actuator System for control 
ling the movement of machine parts and the like 
in such a manner that uniform movement of the 
machine part is positively effected in direct ac 
cordance with volumetric displacement of fluid 
to the intake portion of the actuator cylinder 
irrespective of variations in fluid pressure or load 
to which the actuator piston may be Subjected 
during its feeding stroke. 
To explain this advantage from a more practi 

cal view-point, I call attention to the fact that 
the present invention is particularly adaptable 
for use with metal cutting machines, such as 
lathes, milling machines, and the like, wherein 
the tool or work is frequently subjected to 
varied degrees of resistance during the cutting 
operation. For example, in a milling machine 
equipped with the present hydraulic system of 
control, the table of the milling machine carries 
the work and is moved horizontally by the hy 

9 
draulic actuator past a rotary cutter. If the 
cutter is rotating in such a direction that the 
teeth of the cutter exert a force which is in a 
direction opposite to the direction of movement 
of the table, then the pressure of the fluid on 
the trailing side of the piston is greater than 
the pressure of the fluid on the opposite side. On 
the other hand, if the cutter is rotating in a 
direction so that the cutting teeth exert a force 
in the same direction as the table, then the pres 
sure of the fluid on the advancing side of the 
actuator piston will be greater. It will be ap 
parent that, unless the hydraulic circuit is ar 
ranged in a particular nanner to meet these 
conditions, the table will experience a non-uni 
form or pulsating action, due to the variations in 
fluid pressure on the opposite sides of the piston, 

In the present invention the plunger pump is 
connected to the opposite sides of the actuator 
cylinder in such a manner that a uniform move 
ment of the tool or carriage propelled by the 
actuator piston is positively effected in direct ac 
cordance with the volumetric displacement of 
fluid to the intake portion of the cylinder 
irrespective of the resistance encountered by the 
tool or carriage in its travel. That is to say, even 
though a milling machine carriage or lathe tool 
meets with varying degrees of resistance during 
its travel (resulting from soft spots in the metal, 
or non-circular form of the part to be turned in 
the lathe), the volumetric, displacement to the 
intake side of the cylinder continues at a uniform 
rate, and therefore the piston must likewise 
travel uniformly in accordance with such dis 
placement. 
The plunger pump is connected with the ad 

vancing side of the piston in such a manner that 
fluid confined in front of the advancing side of 
the piston must be returned at the same rate 
as the fluid displaced to the intake side of the 
actuator piston by the plunger pump. By this 
arrangement the fluid bodies controlled by the 
action of the plunger pump operate similarly to 
a lead screw in a lathe wherein no slippage takes 
place. 
Another example in which a variation in fluid 

pressure occurs on opposite sides of the actuator 
piston is in a machine, such as a drill press hav 
ing a vertically disposed drill holder, which must 
be vertically reciprocated. By employing a 
vertically reciprocable actuator piston within a 
cylinder in conventional machines, some auxili 
ary means must be provided to prevent gravity 
from acting upon the piston so as to urge it 
downwardly. In the present invention no 
auxiliary means need be provided to prevent 
gravity or other forces from shifting the actuator 
piston, because when the fluid body is positioned 
beneath a vertically disposed piston, it is locked 
in position, and, although it is subjected to 
greater pressure than the fluid on the opposite 
side of the piston; no variation nor non-uniform 
ity of piston movement will occur. That is to 
say, the uniform movement of the piston which 
drives the machine part is positively effected in 
direct accordance with the volumetric displace 
ment of the fluid (not pressure) to the intake 
portion of the cylinder. 
The phenomenon just described should also be 

considered in connection with the variations in 
fluid pressure on the opposite sides of the 
actuator piston which result when the tool 
carriage is suddenly changed from rapid traverse 
to feed. It will be recalled that during the rapid 
traverse of the machine part or carriage, fluid 
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from the large displacement gear pump passes 
through the main control valve into one end of 
the actuator cylinder, and fluid from the opposite 
end of said cylinder passes through said valve 

5 and is returned to the reservoir through a re 
stricted orifice which sets up the required degree 
of back pressure. The instant that the main 
control valve is shifted from its rapid traverse 
to its neutral or feeding position, the opposite 
sides of the feeding circuit are completely sealed 
from the rapid traverse fluid, and the momentum 
of the tool carriage will cause a sudden building 
up of pressure at the advancing side of the 
actuator piston and a sudden lowering of fluid 

5 pressure on the opposite side. This sudden 
building up of pressure might properly be re 
ferred to as a "preloading action'. That is to 
say, the fluid sealed within the forward side of 
the actuator cylinder experiences a sudden in 
crease in pressure at the instant that the small 
displacement or feed pump becomes function 
ally operative. This preloading action serves to 
positively prevent any stuttering or pulsating 
effects when the tool begins its cutting operation, 
Heretofore considerable difficulty has been 
experienced with conventional hydraulic systems 
of control when the fluid pressure on the op 
posite sides of the actuator piston varies. In 
fact, it has been common practice to employ 
relief valves to permit the fluid to by-pass when 
sudden increases in fluid pressure are experienced, 
and obviously under such conditions no preload 
ing of the fluid can take place, and hence a 
non-uniform or stuttering action takes place 
when the shiftable machine part changes from 
one speed to another. Therefore, it will be ap 
parent that this sudden increase in pressure or 
preloading action conditions the fluid on the 
intake side of the small displacement or feed 
pump in readiness to charge said pump the 
instant that the main control valve “clips of the 
low pressure fluid and renders the closed feed 
ing circuit functionally operable. At this point 
it should also be understood that various types 
of prime movers, such as multi-speed motors. 
may be employed to inpart rotation to the 
machine spindle. 
Attention is called to the fact that by en 

ploying the secondary low pressure circuit, in 
combination with the primary or high pressure 
circuit, I am able to constantly change the fluid 
in said high pressure circuit. This will be clear 
when it is understood that each time the second 
arly circuit functions, fluid from said circuit is 

55 taken into one end of the actuator piston cylinder 
and discharged from the opposite end. This 
prevents the fluid in the closed primary circuit 
from deteriorating. 
By having the transmission elements carried by 

60 brackets which are detachably mounted upon the 
head stock frame, a very practical transmission 
unit is presented. This may be readily assembled 
before mounting upon the machine, and while in 
operation said unit does not impart any undue 

f5 strain on the head stock frame. The changeable 
gears provide a convenient arrangement for 
varying the spindle speed, and it will be under 
stood that other forms of speed varying devices 
may be employed which come within the scope of 

70 my present invention. The gear pump is con 
veniently connected to the transmission and is 
readily accessible for purposes of replacement 
and the like. By employing a variable displace 
ment gear pump, as shown, the fluid displacement 

75 in the low pressure circuit may be varied without 
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varying the speed of the prime mover. By having 
the oil reservoir placed at a higher level than the 
gear pump, oil is constantly supplied under slight 
pressure to said pump, and air is completely 
eliminated from the circuit. It is to be noted 
that the prime mover or motor is housed in a 
ventilated chamber and may be adjusted for 
taking up wear in the roller chain. The auto 
matic control of the clutch by means of the 
mechanism included within the low pressure 
circuit, provides a very simple and positively act 
ing device. It is to be noted also that this con 
trol is operated independently of the high pres 
sure fluid circuit. It should be understood that 
the invention is not limited to the specific ar 
rangement of the disclosed clutch construction, 
but contemplates the provision of a clutch control 
which will timingly control the rotary movement 
of the work supporting spindle. 

It will be understood from the foregoing de 
scription that the discharge side of the rapid 
traverse or gear pump 6 is never connected 
with the intake side of the feed pump during the 
operative functioning of the feed pump. That is 
to say, when the actuator 56 moves forwardly 
in response to the action of the pump 8, fluid 
discharged from said actuator is subjected to 
back pressure set up within the restricted orifice 
276, and this back pressure exerts itself upon the 
fuid within the conduit f6 which connects with 
the intake side of the plunger pump 2. In 
this manner air is positively precluded from 
entering the intake side of the feed circuit dur 
ing the rapid forward advancement of the 
actuator piston St. When the actuator piston 
54 is moved in a reverse direction, the plunger 

pump 72 stops, and hence, while the duct or 
conduit 6 communicates with the fluid dis 
charged by the gear pump 36, no movement of 
fluid in the duct 6 or 66 takes place, and thus 
air is positively precluded from entering the feed 
circuit. During the reverse movement of the 
actuator piston S4 the fluid discharged thereby 
is subjected to back pressure set up by the re 
stricted orifice 27, and this pressure exerts itself 
upon the fluid in the duct 66, thereby preventing 
any movement of the fluid in said duct. In the 
above described manner, any air which may be 
taken in through the action of the gear pump 
36 is positively prevented from entering the 
feed circuit. This is of the utmost importance 
in preventing the actuator, and consequently the 
tool driven thereby, from experiencing a pulsat 
ing movement. By having this construction, the 
feed pumps may be placed above the level of the 
reservoir without the possibility of any fluid flow 
ing out of the feed circuit, and without the pos 
sibility of air being introduced within said 
circuit. 
From the foregoing it will be apparent that I 

provide two independent circuits, namely, a 
high pressure circuit which is connected to the 
plunger pump, and a low pressure circuit which 
is connected to the gear pump. The low pres 
sure circuit is initially placed in operative position 
by shifting the main valve, and at this interval 
the high pressure circuit is in an inoperative 
state. The actuation of the low pressure circuit 
causes the high pressure circuit to be rendered 
functionally operative, and the low pressure cir 
cuit is then rendered functionally inoperative, 
thereby allowing the high pressure circuit to in 
part feeding movement to a tool carriage inde 
pendently of any other circuit. At a prede 
termined interval, and in response to the move 
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ment of said tool carriage, the low pressure cir 
cuit is again rendered functionally operative, and 
then said low pressure circuit causes the high 
pressure circuit to be rendered functionally in 
Operative, whereby said low pressure circuit 
operates independently of the high pressure cir 
cuit to impart a rapid reverse movement to the 
tool carriage. 

Attention is directed to the fact that by emi 
ploying my improved hydraulic actuator sys 
tem, I am able to impart a speed to an actu 
ator piston which is constantly proportional to 
the speed of movement of the prime mover. In 
other words, if in the present instance the work 
Supporting spindle is considered as a prime nover 
with respect to the plunger pumps, it will be clear 
that Said plunger pumps will impart a speed to 
the actuator piston connected therewith which 
is constantly proportional to the rotative speed 
of the prime mover or spindle. Fluid from the 
plunger pumps is dispatched at a uniform rate 
and there is no slippage of the fluid, hence there 
is a direct and constant proportion between the 
linear travel of the actuator piston and the an 
gular or rotary displacement of the driving spin 
die. 

It will also be noted that by employing my in 
vention, I preclude the necessity of employing 
the conventional coupling of a gear pump to a 
plunger pump for charging purposes. In my 
device the plunger pump is employed in com 
bination with a hydraulic actuator in such a 
manner that the fluid displaced by one of the 
plunger pump pistons serves to impart movement 
to the actuator, and the actuator simultaneously 
causes fluid to be directed to another of the pump 
pistons so as to urge it inwardly. Thus the ac 
tuator piston propelled by the plunger pump di 
rectly delivers fluid under charging pressure to 
the intake side of the plunger pump, and thus 
supplies the required fluid pressure for forcing 
the plungers inwardly. In conventional hydrau 
lic actuator systems, gear pumps have been en 
ployed which has a capacity greater than the 
maximum amount of charging fluid which is 
required. Consequently it has been necessary 
heretofore to supply sufficient power from the 
prime mover to actuate a gear pump for con 
tinuously directing fluid to the intake side of the 
plunger pump to take care of leakage, etc. Such 
an arrangement obviously necessitates the con 
tinuous by-passing and consequent heating of 
the fiuid from the gear pump, and this should 
be clearly distinguished from my improved ar 
rangement, whereby fluid from the advancing side 
of the actuator piston is conducted back to the in 
take side of the plunger pump for charging pur 
poses without the necessity of subjecting said fluid 
to any by-passing. Furthermore, the power re 
quired to drive a gear pump for continuously 
taking care of leakage and charging the plunger 
pump is eliminated by employing my device. In 
fact, the power supplied by the prime mover for 
actuating the plunger pump is sufficient to ef 
fect not only the displacement of fluid under high 
pressure but the delivery of fluid under low pres 
sure to the intake side of the plunger pump. 

Obviously, my invention is not limited to the 
specific lathe construction and fluid system shown 
in the drawings, but is capable of numerous other 
variations and modifications without departing 
from the spirit and scope thereof. . 

It should be further understood that in the 
closed circuit, as for example, the circuit in 
cluding the plunger pump 2, said plunger pump 

11. 
is rendered functionally inoperative in the event 
that the movement of the actuator piston 54 or 
the carriage and tool shifted thereby, are Sud 
denly interrupted, as for example, when the pis 
ton engages the forward end of the cylinder 68. 
The metal to metal contact thus made between 
the piston 54 and the end of the cylinder 58 
causes the pressure in the pipe line 66 to be 
increased slightly above normal, and in view of 
the fact that the flow of fluid in the pipe line 
64 ceases, the pump 2 also ceases to be charged. 

Subsequently the pressure in both sides of the 
circuit is equalized. By normal pressure I mean 
the pressure in the circuit just before the sud 
den stopping of the actuator takes place. To 
clearly understand what occurs within the 
plunger pump 72 when the above conditions are 
presented, reference is again made to Figure 22. 
It will be seen that the inner extremities of all 
of the pistons or plungers 6 are subjected to 
atmospheric pressure, while the outer extremities 
of these pistons are sealed from the atmosphere. 
With no fluid being supplied to the charging side 
of the plunger pump, there will consequently be 
no movement imparted to the pistons, in response 
to the movement of the driving ring 8. In 
other words, the driving ring T8 will operate 
within the pump without causing the pistons to 
build up any pressure within the circuit. The 
moment that the pressure against the forward , 
extremity of the actuator or its associated parts 
is released, the pump will automatically be ren 
dered functionally operative. The sudden stop 
ping of the actuator piston, as for example, by 
means of a metal to metal contact as explained 
above, should be clearly differentiated from the 
pressure experienced by the tool in making a cut 
in the work. The cutting action of the tool does 
not present a sudden stoppage, and the plunger 
pump will continue to be charged. It will thus 
be apparent that I have found it unnecessary in 
most instances to employ the relief mechanisms 
226 and 234, Figure 23. In other words, if any 
sudden stopping of the tool is occasioned, the 
plunger pump is automatically rendered func- . 
tionally inoperative, thereby preventing the 
building up of pressure in the system. 

By having the generating means or plunger 
pump generate its own charging fluid and by 
eliminating actuating and relief valves, numer 
ous advantages over prior art structures are ob 
tained. I am able to completely eliminate any 
by-passing of the fiuid and thus eliminate the 
development of heat in the fluid. As long as 
only a resilient or what might be termed a "con- ; 
pressible' resistance occurs, as for example, 
when a tool makes a cut in the work, a pressure 
is built up in the fluid which is sufficient to over 
come the resistance, but which will not render 
the mechanism functionally inoperative. It is 
common practice to employ a by-pass when such 
resistance is encountered, and Such by-passing 
materially affects the operating efficiency of the 
device. It will also be noted that in my device, 
fluid cannot be displaced faster than the move 
ment of the actuator piston will permit. In 
other words, the displacement is governed by 
the closed circuit arrangement. In common 
practice, hydraulic actuators, such as pistons, are 
connected on both sides with low pressure Or 
back pressure relief valves. My invention posi 
tively eliminates the necessity for such construc 
tions. It Will also be seen that my improved cir 
cuit arrangement positively precludes air from 
entering the system. 
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12 
With regard to the arrangement of the pistons 

3T and f S4 shown in Figure 23, it will be appar 
ent that, due to the presence of the piston rods, 
in each instance there will be a slightly less 
volume of fluid introduced on the piston rod side 
of the cylinder chamber than is discharged from 
the other side during each movement of Said 
piston. Hence, as the pistons move forwardly 
and their respective piston rods enter the cylin 
der chamber, a greater volume of fluid will be 
displaced on the advancing side of the piston 
than is taken in on the opposite side of said 
piston during a given movement of said pistons. 
The bleed passages or restricted orifices 380 and 
382 of the valve 260, Figure 18, provide means 
for allowing this excess fluid on the advancing 
side of the pistons to escape. However, my in 
vention also contemplates the provision of pis 
ton constructions, in which the volume of fluid 
taken in on the piston rod side of the pistons 
during a given movement thereof will equal the 
volume displaced from the opposite side thereof. 
In such instances there is no necessity of provid 
ing the bleed passages. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters 
Patent is: 

1. In a hydraulic actuator system for moving 
machine parts and thé like, a prime mover, an 
actuator including a cylinder and piston, fluid 
propelling mechanisrf connectible with said 
prime mover having intake and outlet ports, said 
propelling mechanism being adapted to impart 
linear speed to the actuator piston, which is con 
stantly proportional to the speed of movement 
of Said prime mover, a closed duct leading from 
the intake of the propelling mechanism to one 
side of the actuator piston, and a second closed 
duct leading from the Outlet of the pump to 
the opposite side of the actuator piston, whereby 
fluid may be sealed against leakage within said 
ducts and moved as a unit for effecting the 
movement of said actuator. 

2. In a hydraulic actuator system for moving 
machine parts and the like, a prime mover, an 
actuator including a cylinder and piston, a fluid 
propelling mechanism connectible with said 
prime mover having intake and outlet ports, 
said propelling mechanism being adapted to in 
part linear speed to the actuator piston, which 
is constantly proportional to the speed of move 
ment of said prime mover, a valveless duct lead 
ing from the intake of the propelling mechanism 
to one side of the actuator piston, and a second 
valveless duct leading from the outlet port of 
the pump to the opposite side of the actuator 
piston, whereby a circuit is presented for re 
taining a sealed volume of fluid free from leak 
age, said fluid being movable within the circuit as 
a unit for effecting the movement of said actu 
ator. 

3. In a hydraulic actuator system for moving 
machine parts and the like, an actuator includ 
ing a cylinder and piston, a variable displace 
ment fluid propelling mechanism having intake 
and outlet ports, a sealed duct leading from the 
intake of the fluid propelling mechanism to one 
side of the actuator piston, and a second sealed 
duct leading from the Outlet of the fluid pro 
pelling mechanism to the opposite side of the 
actuator piston, whereby fluid may be sealed 
against leakage within said ducts and moved 
under pressure for effecting the movement of 
said actuator. 

4. In a hydraulic actuator system for moving 

2,078,695 
machine parts and the like, a prime mover, an 
actuator including a cylinder and piston, a fluid 
propelling mechanism connectible with said 
prime mover having intake and outlet ports, said 
propelling mechanism being adapted to impart 
linear speed to the actuator piston, which is con 
stantly proportional to the speed of movement of 
said prime mover, a sealed duct leading from 
the intake of the propelling mechanism to One 
side of the actuator piston, and a second sealed 
duct leading from the outlet of the pump to the 
opposite side of the actuator piston, whereby 
fluid within the circuit which includes the above 
mentioned parts may be moved as a unit for 
effecting the movement of said actuator. 

5. In a hydraulic actuator system the combi 
nation of a fluid operated actuator, piston Sup 
porting means, a plurality of pistons re 
ciprocably mounted in said supporting means, a 
central tapered valve having intake and outlet 
ports for controlling the delivery of fluid toward 
and away from said pistons, the tapered con 
struction of said valve being such as to prevent 
leakage of fluid from the high to the low pres 
sure side of the system along said valve, a duct 
leading from the outlet port of said valve to One 
side of the fluid operated actuator, and a duct 
leading from the other side of said actuator to 
the intake port of said valve, whereby a closed 
fluid circuit is presented. 

6. In a hydraulic actuator system the combi 
nation of a fluid operated actuator, piston Sup 
porting means, a plurality of radial pistons re 
ciprocably mounted in said supporting means, a 
central tapered valve having intake and outlet 
ports for controlling the delivery of fluid to 
ward and away from said radial pistons, the ta 
pered construction of said valve being such as to 
prevent leakage of fluid from the high to the 
low pressure side of the system along said valve, 
a fluid chamber at the large end of said valve 
which communicates with the intake port there 
of, a duct leading from the outlet port of said 
valve to One side of the fluid operated actuator, 
and a duct leading from the other side of Said 
actuator to the intake port of said valve, where 
by a closed fluid circuit is presented. 

7. In a hydraulic actuator system the combi 
nation of a fluid operated actuator, stationary pis 
ton supporting means, a plurality of pistons re 
ciprocably mounted in said supporting means, a 
rotary valve having intake and Outlet ports for 
controlling the delivery of fluid toward and away 
from said pistons, said valve being tapered to 
prevent leakage of fluid from the high to the low 
pressure side of the system along said valve, a 
duct leading from the outlet port of said valve to 
one side of the fluid operated actuator, and a duct 
leading from the other side of said actuator to the 
intake port of said valve, whereby a closed fluid 
circuit is presented. 

8. In a hydraulic actuator system the combina 
tion of a fluid operated actuator, a plunger pump 
including a plurality of reciprocable pistons, a 
central rotary valve having intake and outlet 
ports for directing fluid toward and away from 
said pistons, a fluid operated actuator, a closed 
duct leading from the intake port of said rotary 
valve to one side of the actuator, and a second 
closed duct leading from the outlet port of the 
valve to... the opposite side of said actuator, said 
ducts serving to seal the fluid within the system, 
whereby fluid within the circuit including the 
above mentioned parts may be moved as a unit 
for effecting the movement of said actuator. 
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9. In a hydraulic actuator system for moving 

machine parts and the like, a fluid operated actu 
ator, a fluid circuit for effecting rapid traverse 
of said actuator, said circuit including ducts con 
nectible with Opposite sides of the actuator and 
fluid propelling means connectible with said 
ducts, and a second fluid circuit for imparting 
feeding movement to said actuator, whereby the 
feeding speed is governed in accordance with the 
delivery of fluid to said actuator, said second 
circuit including a second fuid propelling mech 
anism connectible with said actuator, the func 
tioning of said second circuit being independent 
of the functioning of the first circuit. 

10. In a hydraulic actuator system for moving 
machine tools and the like at different rates of 
speed, an actuator including a cylinder and pis 
ton, a fluid propelling mechanism for moving the 
actuator piston at a given speed, a duct leading 
from one side of the propelling mechanism to one 
side of the piston, a second duct leading from 
the other side of the propelling mechanism to 
the other side of the piston, said ducts being 
Sealed, wherehy to enable said propelling mecha 
nism to impart a positive action to the actuator, 
and means for imparting rapid movement to the 
actuator. 

11. In a hydraulic actuator system for moving 
machine parts and the like, an actuator including 
a cylinder and piston, fluid propelling mecha 
nism having intake and outlet ports, a sealed 
duct leading from the intake of the propelling 
mechanism to one side of the actuator piston, a 
second Sealed duct leading from the outlet of the 
propelling mechanism to the opposite side of the 
actuator piston, whereby fluid may be sealed 
within said ducts and moved as a unit for effect 
ing the movement of said actuator, and means 
for imparting rapid movement to the actuator. 

12. In a hydraulic actuator system for moving 
machine parts and the like, a fluid operated ac 
tuator, a low pressure fluid circuit connectible 
with said actuator for imparting rapid traverse 
thereto, a high pressure fluid circuit connectible 
with said actuator for imparting a slower feeding 
movement thereto, each of said circuits being 
adapted to function independently of the other, 
and means for selectively controlling the func 
tioning of said circuits. 

13. In a hydraulic actuator system for moving 
machine parts and the like, a fluid operated 
actuator, a circuit including fluid propelling 
means for imparting rapid traverse to said actu 
ator, a Second circuit including a second fluid 
propelling means for imparting uniform feeding 
Speed to Sald actuator, said first circuit serving 
to condition said second circuit for propelling 
purposes with respect to said actuator, and 
means for rendering said first mentioned circuit 
functionally inoperative during the functioning 
of Said second circuit, whereby the fluid in said 
second circuit will impart feeding movement to 
the actuator independently of said first men 
tioned circuit. 

14. In a hydraulic actuator system for moving 
machine parts and the like, a fluid operated ac 
tuator, a circuit including fluid propelling means 
for imparting rapid traverse to said actuator, 
a second circuit including a fluid propelling 
means for imparting feeding movement to said 
actuator, and a valve mechanism connected 
wholly within the first mentioned circuit for 
rendering said circuit functionally inoperative 
during the functioning of said second circuit. 

15. In a hydraulic actuator system for moving 

13 
machine parts and the like, a fluid operated actu 
ator, a circuit including fluid propelling means for 
imparting rapid traverse to said actuator, a sec 
ond circuit including a fluid propelling means for 
inparting feeding movement to said actuator, 
means for actuating the propelling mechanism in 
said second.circuit, and means operable in re 
Sponse to the functioning of said first mentioned 
circuit for controlling the means for actuating 
the fluid propelling mechanism in said second 
circuit. 

16. In material working apparatus of the class 
described, a rotary supporting member, fluid pro 
pelling mechanism driven in timed relation with 
said. Supporting member and having means for 
preventing slippage of fluid from the high to the 
low pressure side thereof, said means including 
Valve means within said fluid propelling mecha 
nism, a fluid operated actuator, and ducts con 
necting Said actuator with said fluid propelling 
mechanism, the fluid propelling mechanism and 
ducts being so arranged that fluid contained 
therein may be moved as a unit whereby the 
movement experienced by said actuator will be 
directly proportional to the movement of the 
Supporting member. 

17. In material working apparatus of the plass 
described, rotary supporting means, a variable 
displacement plunger pump directly driven from 
Said rotary means, a driving means, and means 
for connecting and disconnecting the rotary 
means with respect to said driving means, said 
plunger pump being operable automatically when 
rotation is imparted to said rotary supporting 
earlS. 
18. In material working apparatus of the class 

described, a rotary supporting means, a fluid pro 
pelling mechanism driven in timed relation with 
Said rotary supporting means, a fluid operated 
actuator, and means connecting said fluid pro 
pelling mechanism with said actuator, so as to 
prevent slippage of fudd from the high to the low 
pressure side of said propelling mechanism 
whereby a governed amount of travel at uniform 
Speed is experienced by the actuator for each rev 
olution of the rotary supporting means. 

19. In apparatus of the class described, a rotary 
Supporting means, a fluid propelling mechanism 
driven in timed relation with said supporting 
means, said fluid propelling mechanism being 
adapted to impart a speed to said fluid operated 
actuator which is constantly proportional to the 
rotary speed of said rotary supporting means, a 
fluid operated actuator, and closed ducts connect 
ing said fluid propelling mechanism with Said 
actuator, whereby, in response to rotation of the 
supporting means, the fluid propelling mechanism 
operates automatically to propel the actuator. 

20. An apparatus of the class described, a 
spindle, a fluid operated actuator, and a fluid pro 
pelling mechanism adapted to impart a speed to 
the fluid operated actuator which is constantly 
proportional to the speed of movement of said 
spindle, said propelling mechanism and actu 
ator being included within a closed fluid circuit, 
said propelling mechanism being Operable auto 
matically, in response to the rotation of the 
spindle. 

21. In apparatus of the class described, a rotary 
supporting spindle, fluid pressure generating 
means driven in timed relation with said spindle, 
a support, fluid actuated means for moving said 
support, ducts connecting said fluid actuated 
means with said fluid pressure generating means, 
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age from the system, whereby a predetermined 
movement of the second supporting means is ex 
perienced in response to each revolution of the 
supporting spindle, and means for automatically 
controlling the degree of movement of said sup 
port. 

22. In apparatus of the class described, a sup 
porting spindle, a fluid operated actuator piston, 
and a fluid propelling mechanism driven in timed 
relation with said supporting spindle, said pro 
pelling mechanism and actuator piston being in 
cluded within a closed circuit, the linear move 
ment of the actuator piston being constantly pro 
portional to the degree of movement experienced 
by said spindle. 

23. In material working apparatus of the class 
described, a supporting spindle, a fluid propelling 
mechanism driven in timed relation with said 
supporting spindle, a fluid operated actuator, and 
means connecting said fluid propelling mecha 
nism with said actuator, in a closed circuit where 
by a governed amount of travel is experienced by 
the actuator for each revolution of the supporting 
spindle. 

24. In apparatus of the class described, a sup 
porting spindle, a fluid propelling mechanism 
driven in timed relation with said supporting 
spindle, a fluid operated actuator, and sealed 
ducts connecting said fluid propelling mechanism 
with said actuator, whereby, in response to rota 
tion of the supporting spindle, the fluid propelling 
mechanism operates automatically to propel the 
actuator. 

25. In material working apparatus of the class 
described, a frame, a spindle rotatably mounted 
in said frame, a fluid propelling means, means 
for imparting rotation to said spindle, a fluid 
operated actuator, said fluid propelling means and 
actuator being included within a closed circuit, 
and means for driving said fluid propelling 
means in timed relation with said spindle, where 
by the movement experienced by said actuator 
will be constantly in direct relation with the ro 
tary movement experienced by the spindle. 

26. In material working apparatus of the class 
described, a frame, a spindle rotatably supported 
by said frame, a fluid propelling mechanism 
adapted to impart a speed to a fluid operated 
actuator which is constantly proportional to the 
rotative speed of said spindle, a fluid operated 
actuator connected with said fluid propelling 
mechanism by means of closed ducts, whereby 
uniform movement of said actuator is experienced 
irrespective of variations in fluid pressure in the 
opposite sides thereof, and means directly con 
necting the spindle with said fluid propelling 
mechanism, whereby rotation of the spindle will 
automatically cause fluid to be propelled by said 
propelling mechanism. 
27. In material working apparatus of the class 

described, a rotary supporting means, a variable 
displacement pump driven from the rotary Sup 
porting means, a fluid operated actuator con 
nected with said variable displacement pump, an 
adjustable delivery gear pump connectable with 
said fluid operated actuator, whereby the dis 
placement of low pressure fluid to said actuator 
may be adjustably controlled and means for 
selectively controlling the functioning of said 
pumps with respect to said actuator. 

28. In material working apparatus of the class 
described, the combination with a rotary slip 
porting member and a fluid operated actuator, a 
gear pump for supplying low pressure fluid to 
shift said actuator, and valve means for divert 
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ing a portion of the fudd at the discharge side of 
said gear pump to thereby vary the fluid deliv 
ery and consequently the speed of said actuator. 

29. In material working apparatus of the class 
described, the combination with a rotary support 
ing member and a fluid operated actuator, a gear 
pump for supplying low pressure fluid to shift 
said actuator, and means for adjusting the fluid 
delivery of said gear pump while the relative 
axial disposition of the gears is maintained to 
thereby vary the delivery of fluid and consequent 
ly the speed of said actuator without affecting 
the speed of rotation of said gear pump. 

30. In material Working apparatus of the class 
described, the combination with a rotary sup 
porting means and a fluid operated actuator, a 
variable displacement pump for delivering fluid at 
high pressure to said actuator, a constantly driv 
en gear pump for delivering fluid at low pressure 
to said actuator, and means for varying the de 
livery of said gear pump to thereby vary the speed 
of said actuator while the cooperative relation 
ship of the teeth in the gears remains undis 
turbed. 

31. In material working apparatus of the class 
described, a frame, a spindle rotatable within said 
frame, driving means for imparting rotation to 
said spindle, a fluid operated actuator, a variable 
displacement pump driven in synchronism with 
said spindle for delivering fluid at high pressure 
to said actuator, a constantly driven gear pump 
connected directly with said driving means for 
delivering fluid at low pressure to said actuator, 
and means for diverting a portion of the fluid at 
the discharge side of the gear pump to thereby 
vary the fluid delivery to the actuator and con 
Sequently the speed of said actuator. 

32. In an automatic lathe, a frame, a spindle 
rotatably supported thereby, a driving means, a 
clutch mechanism for controlling the delivery 
of power from said driving means to said spin 
dile, a shiftable carriage, a fluid operated actu 
ator for moving said carriage, a variable dis 
placement pump driven from said spindle for 
propelling said actuator, means for delivering 
fluid at low pressure to said actuator, and means 
controlled by the low pressure fluid for shifting 
the clutch mechanism. 

33. In an automatic lathe of the class de 
scribed, a frame, a spindle rotatably mounted 
in said frame, a variable displacement pump 
driven from said spindle, a shiftable carriage, 
a fluid operated actuator connected with said 
pump for shifting said carriage, a driving means, 
a clutch mechanism for controlling the delivery 
of power from the driving means to the spindle, 
a gear pump driven by said driving means for 
delivering fluid at low pressure to said actuator, 
and a second fluid operated actuator for con 
trolling the clutch mechanism, said actuator be 
ing operatively connectable with said gear pump 
for propelling purposes independently of said va 
riable displacement punp. 

34. In an automatic lathe of the class described, 
a frame, a spindle rotatably mounted within said 
frame, a shiftable carriage, an actuator includ 
ing a cylinder and piston for moving said carriage, 
a fluid propelling mechanism having intake and 
outlet ports, closed conducting means leading 
from the intake of the propelling mechanism to 
one side of the actuator piston, and closed con 
ducting means leading from the outlet of the 
pump to the opposite side of the actuator piston, 
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and moved as a unit for effecting the movement 
of said actuator. 

35. In a hydraulic actuator system for now 
ing machine parts and the like, a fluid operated 
actuator, a low pressure circuit connectable with 
sadd actuator for imparting rapid traverse there 
to, a high pressure fuid circuit connected with 
said actuator for inparting a slower feeding 
movement thereto, one of said circuits being 
adapted to function independently of the other, 
and a second fluid operated actuator connected 
with said low and high pressure circuits. 

36. In a hydraulic actuator system for mov 
ing machine parts and the like, a fluid operated 
actuator, a low pressure circuit connectable with 
said actuator for imparting rapid traverse there 
to, a high pressure fluid circuit connected with 
said actuator for imparting a slower feeding 
movement thereto, one of said circuits being 
adapted to function independently of the other, 
a second fluid operated actuator connected with 
said low and high pressure circuits, and a single 
valve mechanism for controlling the functioning 
of Said circuits. 

37. In a hydraulic actuator system for mov 
ing machine parts and the like, a fluid operated 
actuator, a low pressure circuit connectable with 
said actuator for in parting rapid traverse there 
to, a high pressure fluid circuit connectable with 
said actuator for imparting a slower feeding 
movement thereto, a second fluid operated actu 
ator connectable with said low and high pressure 
circuits, and a single valve mechanism connected 
wholly within the low pressure circuit for ren 
dering said circuit functionally inoperative dur 
ing the functioning of the high pressure circuit. 

38. In material working apparatus of the class 
described, a rotary supporting means, driving 
means therefor, a fluid propelling mechanism 
driven in synchronism with said rotary means, 
a carriage, a fluid operated actuator for relative 
ly shifting said carriage and rotary supporting 
means, one extremity of said actuator being 
connected with the intake side of said fluid pro 
pelling mechanism, and the opposite extremity 
of said actuator being connected with the out 
let side of said mechanism, a second carriage, a 
fluid operated actuator for relatively shifting said 
Second carriage and said rotary Supporting 
means, and a second fluid propelling mechanism 
driven in synchronism with said rotary support 
ing means, one extremity of said second actuator 
being connected with the inlet side of said sec 
ond fluid propelling mechanism, and the oppo 
site extremity of Said actuator being connected 
to the outlet side of said mechanism. 

39. In material working apparatus of the class 
described, a rotary supporting means, driving 
means therefor, a fluid propelling mechanism 
driven in synchronism with said rotary means, 
a carriage, a fluid operated actuator for relative 
ly shifting said carriage and rotary supporting 
means, one extrenity of said actuator being 
connected with the intake side of said fluid pro 
pelling mechanism, and the opposite extremity 
of said actuator being connected with the out 
let side of said mechanism, a second carriage, a 
fluid operated actuator for relatively shifting said 
second carriage and Said rotary Supporting 
means, a second fluid propelling mechanism 
driven in synchronism with said rotary support 
ing means, one extremity of said second actuator 
being connected with the inlet side of said sec 
ond fluid propelling mechanism, and the opposite 
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extremity of said actuator being connected to 
the outlet side of said mechanism, and a third 
fluid propelling mechanism for imparting rapid 
traverse to said fluid operated actuators. 

40. In material working apparatus of the class 
described, a rotary supporting means, driving 
means therefor, a fluid propelling mechanism 
driven in Synchronism with said rotary means, 
a carriage, a fluid operated actuator for relative 
ly shifting said carriage and rotary supporting 
means, one extremity of said actuator being 
connected with the intake side of said fluid pro 
pelling mechanism, and the opposite extremity 
of said actuator being connected with the out 
let side of said mechanism, a second carriage, a 
fluid operated actuator for relatively shifting said 
second carriage and said rotary supporting 
means, a second fluid propelling mechanism 
driven in Synchronism with said rotary support 
ing means, one extremity of said second actuator 
being connected with the inlet side of said sec 
Ond fluid propelling mechanism, and the oppo 
site extremity of Said actuator being connected 
to the Outlet side of Said mechanism, a third 
fluid propelling mechanism for imparting rapid 
traverse to said fluid Operated actuators, and a 
waive mechanism for controlling the delivery of 
fluid from said third fluid propelling mechanism. 

41. In material working apparatus of the class 
described, a frame, a spindle rotatably mounted 
within said frame, a carriage for moving a tool 
transversely of said spindle, a fluid operated 
actuator for moving said carriage, a variable 
displacement pump driven from said spindle for 
in parting feeding movement to said actuator, a 
second carriage for moving a tool longitudinally 
of Sald Spindle, a second fluid operated actuator 
for shifting said second carriage, a second wa 
riable displacement pump driven from said spin 
dle for moving said second actuator, and means 
for controlling the functioning of said variable 
displacement pumps. 

42. In material working apparatus of the class 
described, a frame, a spindle rotatably mounted in 
Said frame, a tool carriage shiftable transversely 
of the Spindle, a fluid actuator for moving said 
carriage, a variable displacement pump driven 
from the spindle for propelling said actuator, a 
Second oscillatory frame for moving a tool to 
ward and away from the axis of the spindle and 
for moving said tool longitudinally of said spindle, 
a fluid actuator for longitudinally shifting said 
Second carriage, a second variable displacement 
pump driven from said spindle for moving said 
Second actuator, and a third fluid operated actu- i. 
ator for shifting said carriage toward the spindle 
axis. 

43. In material working apparatus of the class 
described, a frame, a spindle rotatable within 
Said frame, a carriage shiftable transversely of 
Said spindle, a fluid operated actuator for moving 
Said carriage, a propelling mechanism driven from 
Said Spindle for delivering fluid to said actuator, 
a second pivotally mounted carriage capable of 
moving longitudinally of the spindle, a second 
fluid operated actuator for longitudinally shifting 
Said second carriage, a second variable displace 
ment pump for delivering fluid to said second 
actuator, and a third fluid operated actuator for 
moving said Second carriage about its pivotal 
point. 

44. In material working apparatus of the class 
described, a frame, a spindle rotatably mounted 
in Same frame, a carriage shiftable trans 
versely of the spindle, a fluid actuator for moving 
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said carriage, a variable displacement pump driv 
en from the spindle for propelling said actuator, 
a second Oscillatory frame for causing relative 
shifting of said carriage toward and away from 
the axis of the spindle and for causing relative 
shifting of said carriage longitudinally of said 
spindle, a fluid actuator for longitudinally shifting 
said second carriage, a second variable displace 
ment pump driven from said spindle for moving 
said second actuator, a third fluid operated actu 
ator for shifting said carriage toward the spindle 
axis, a third fluid propelling mechanism for de 
livering fluid under low pressure, and a valve 
mechanism for controlling the delivery of said 
low pressure fluid. 

45. In material working apparatus of the class 
described, a frame, a spindle rotatably mounted in 
said frame, a shiftable carriage, a fluid operated 
actuator for shifting said carriage, and a fluid 
propelling mechanism positioned on the upper 
portion of the apparatus for delivering fluid to 
said actuator, said propelling mechanism includ 
ing a pair of detachable units, one of said units 
being detachable without disturbing the position 
of the other, and means connecting said spindle 
with said fluid propelling mechanism. 

46. In material working apparatus of the class 
described, a frame, a spindle rotatably mounted 
in said frame, a shiftable carriage, a fluid oper 
ated actuator for shifting said carriage, a fluid 
propelling mechanism positioned on the upper 
portion of the apparatus for delivering fudd to 
said actuator, means connecting said spindle with 
said fluid propelling mechanism, a Second shift 
able carriage, a fluid operated actuator for shift 
ing said carriage, and a second fluid propelling 
mechanism positioned at the upper portion of the 
apparatus and driven from said spindle for de 
livering fluid to said second actuator. 

47. In a material working apparatus of the class 
described, a frame, a horizontally disposed spin 
dle rotatably mounted within said frame, a shift 
able carriage, a fluid operated actuator for shift 
ing said carriage, and a fluid propelling mech 
anism for delivering fluid to said actuator, said 
mechanism being positioned immediately above 
said spindle in clear view of an operator during 
the rotation thereof and driven in timed relation 
with said spindle. 

8. In a material working apparatus of the class 
described, a frame, a horizontally disposed spin 
dile rotatably mounted within said frame, a shift 
able carriage, a fluid operated actuator for shifting 
said carriage, a variable displacement pump for 
delivering fluid to said actuator, said pump being 
positioned above and driven from said spindle, a 
second shiftable carriage, an actuator for shift 
ing said carriage, and a second variable displace 
ment pump positioned above and driven by said 
spindle for delivering fluid to said second actuator. 

49. In material working apparatus of the class 
described, a frame, a rotary supporting means, a 
carriage, a fluid Operated actuator for relatively 
shifting said carriage and said rotary supporting 
means, a variable displacement pump for deliver 
ing fluid to said actuator, a gear pump for deliver 
ing fluid at low pressure to said actuator, and a 
reservoir for retaining a fluid medium, said reser 
voir being positioned above the level of the gear 
pump, whereby to effect the delivery of fluid to 
said gear pump under pressure. 

50. In material Working apparatus of the class 
described, a frame, a rotary supporting means, 
a carriage, a fluid Operated actuator for relatively 
shifting said carriage and Sald rotary Supporting 
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means, a variable displacement pump for deliver 
ing fluid to said actuator, a gear pump for deliv 
ering fluid at low pressure to said actuator, a 
reservoir for retaining a fluid medium, said reser 
voir being positioned above the level of the gear 
pump, whereby to effect the delivery of fluid to 
said gear pump under pressure, and a filter ex 
tending across the top of said reservoir. 

51. In material working apparatus of the class 
described, a frame, a horizontally disposed spin 
dle rotatably mounted within said frame, a car 
riage, a fluid operated actuator for relatively 
shifting said carriage and said spindle, a variable 
displacement pump for delivering fluid to said 
actuator, a gear pump for delivering fluid at a 
lower pressure to said actuator, and a reservoir 
positioned above said spindle and above the level 
of the gear pump, whereby to effect the delivery 
of fluid under pressure to the intake side of said 
gear pump. 

52. In material working apparatus of the class 
described, a shiftable carriage, a fluid operated 
actuator for shifting said carriage, a variable dis 
placement pump for delivering fluid for feeding 
purposes to said actuator, a low pressure circuit 
including a second pump for propelling fluid in 
said circuit, and a valve mechanism connected 
wholly within said low pressure circuit for con 
trolling the direction of flow of fluid in said cir 
cult. 

53. In material working apparatus of the class 
described, a shiftable carriage, a fluid operated 
actuator for shifting said carriage, a variable 
displacement pump for delivering fluid for feed 
ing purposes to Sald actuator and connectable 
Within a closed circuit, a low pressure circuit in 
cluding a second pump, a valve mechanism in 
cluding a valve shiftable within a housing, said 
valve member and housing having a plurality 
of cooperative ports for controlling the delivery 
of fluid under low pressure to said actuator, said 
valve in one shifted position serving to render 
said closed circuit functionally operative, and 
means for controlling said valve mechanism. 

54. In material working apparatus of the class 
described, a shiftable carriage, a fluid operated 
actuator for shifting said carriage, a variable dis 
placement pump for delivering fluid for feeding 
purposes to said actuator and connectable within 
a closed circuit, a low pressure circuit including 
a second pump, a valve mechanism including a 
valve shiftable within a housing, said valve mem 
ber and housing having a plurality of cooperative 
ports for controlling the delivery of fluid under 
low pressure to said actuator, said valve in one 
shifted position serving to render said closed cir 
cuit functionally operative, and means operable 
in response to the movement of the carriage for 
controlling said valve mechanism. 

55. In material working apparatus of the class 
described, a shiftable carriage, a fluid operated 
actuator for shifting said carriage, fluid propel 
ling mechanism for delivering fluid to said actu 
ator for feeding purposes, a low pressure fluid 
circuit connected with said actuator, said circuit 
including a second fluld propelling mechanism, 
a valve mechanism interposed between said sec 
Ond fluid propelling mechanism and said actua 
tor, said valve mechanism being positioned wholly 
within said low pressure circuit, and means for 
unbalancing the fluid pressure within said valve 
mechanism to effect the shifting thereof, and 
means for controlling the actuation of the un 
balancing means. 

56. In a material working apparatus of the 
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class described, a frame, a shiftable carriage on 
said frame, a fluid operated actuator for shifting 
said carriage, a piston supporting means, a plu 
rality of pistons reciprocably mounted within said 
supporting means, a central valve, a duct leading 
from the outlet side of the valve to one side of the 
fluid operated actuator, a second duct leading 
from the other side of said actuator to the intake 
side of the valve, rotary driving means for im 
parting reciprocation to said pistons, and means 
operable from a point externally of the piston 
supporting means for laterally adjusting said ro 
tary means to vary the stroke of said pistons. 

57. In a material working apparatus of the 
class described, a frame, a shiftable carriage on 
said frame, a fluid operated actuator for shift 
ing said carriage, a piston, supporting means, a 
plurality of pistons reciprocably mounted within 
said supporting means, a Central valve, a duct 
leading from the outlet side of the valve to one 
side of the fluid operated actuator; a second duct 
leading from the other side of said actuator to, 
the intake side of the valve, rotary driving means 
for imparting reciprocation to said pistons, and 
an adjusting screw operable from a point exter 
nally of the piston Supporting means for laterally 
adjusting the rotary driving means to vary the 
stroke of said pistons. 

58. In material working apparatus of the class 
described, a frame, an oscillatory carriage 
mounted on said frame, vertically reciprocable 
means for imparting movement to said oscilla 
tory carriage including a shiftable member, and 
abutment means adapted to be engaged by said 
shiftable member, the engaging surfaces of the 
shiftable member and the abutment being in 
clined from the horizontal so as to urge said 
shiftable member laterally upon the engagement 
thereof with said abutment means. 

59. In material working apparatus of the class 
described, a frame, an oscillatory carriage 
mounted on said frame, vertically reciprocable 
means for imparting movement to said oscillatory 
carriage including a pivotally mounted member 
having an abutment surface inclined from the 
horizontal, and abutment means having a con 
plementary inclined surface, whereby said pivotal 
member will be urged laterally toward the frame 
upon the engagement of said inclined surfaces. 

60. A system of hydraulic control and actua 
tion including a hydraulic actuator, a relatively 
high pressure pump for imparting uniform feed 
ing speed to said actuator, a second pumping 
mechanism for imparting rapid traverse to said 
actuator, and a shiftable control mechanism 
adapted in One shifted position to cause fluid to 
be directed from the first mentioned pump for 
feeding purposes to said actuator independently 
of said second mentioned pumping mechanism 
and to maintain the feed pump hydraulically op 
erative. 

61. A system of hydraulic control and actua 
tion including a hydraulic actuator, a relatively 
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high pressure pumping mechanism for imparting 
uniform feeding speed to said actuator, a sec 
ond pumping mechanism for imparting rapid 
traverse to said actuator, and a Control mech 
anism for rendering the second pumping mech 
anism functionally inoperative for propelling pur 
poses with respect to the actuator during the 
functioning of the first mentioned pumping 
mechanism and for maintaining said feed pump 
ing mechanism hydraulically operative. 

62. In a hydraulic actuator system for moving 
machine parts and the like, a hydraulic actuator 
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including a piston within a cylinder, fluid pro 
pelling means for imparting uniform feeding 
speed to said actuator, a second fluid propelling 
means for imparting rapid traverse to said actu 
ator, and hydraulically actuated valve means for 
rendering the second mentioned propelling means 
functionally inoperative for propelling purposes 
with respect to the actuator piston during the 
operative functioning of the other propelling 
eaS. 
63. In a hydraulic actuator system for moving 

machine parts and the like, a hydraulic actuator 
including a piston within a cylinder, fluid pro 
pelling means for delivering fluid under pressure 
at a substantially uniform rate to one side of the 
actuator piston, and means for directing fluid 
from the opposite side of said piston to the in 
take side of said fluid propelling means, the fluid 
from the discharge side of said actuator being 
sufficient to charge the intake side of said fluid 
propelling means, whereby said actuator exper 
fences constant linear travel in accordance with 
the uniform delivery of fluid by said fluid pro 
pelling means. 

64. In a hydraulic actuator system for moving 
Enachine parts and the like, a hydraulic actuator 
including a piston within a cylinder, a variable 
displacement plunger pump for delivering fluid 
under pressure at a substantially uniform rate 
to one side of the actuator piston, and means for 
directing fluid from the opposite side of said 
piston to the intake side Öf said variable dis 
placement plunger pump, the fluid from the dis 
charge side of said actuator being sufficient to 
charge the intake side of said plunger pump, 
Whereby said actuator experiences constant linear 
travel in accordance with the uniform delivery 
of fluid by said plunger pump. 

65. In a hydraulic actuator system for mov 
ing machine parts and the like, a prime mover, 
a hydraulic actuator including a piston within 
a cylinder, mechanism for delivering fluid under 
pressure at a substantially uniform rate of dis 
placement to one side of said actuator piston, 
means connecting said prime mover with said 
fluid delivering means, and passageways con 
necting said fluid delivering means with said hy 
draulic actuator, whereby fluid delivered to the 
intake side of the actuator and fiuld from the 
discharge side of said actuator will be shifted 
as confined fluid bodies within Said passageways 
without the presence of air so that the linear 
speed to which the actuator is subjected will be 
constantly proportional to the speed of move 
ment of said prime mover. 

66. In material working apparatus of the class 
described, a prime mover, a hydraulic actuator 
including a piston within a cylinder, fluid pro 
pelling mechanism driven in timed relation with 
said prime mover and adapted to impart a linear 
Speed to the actuator which is constantly in syn 
chronism with the speed of travel of said prime 
nover, and fluid conducting means free from air 
connecting said fluid propelling mechanism with 
said hydraulic actuator. 

67. In material working apparatus of the class 
described, a prime mover, a hydraulic actuator 
including a piston within a cylinder, fluid pro 
peling mechanism driven in timed relation with 
Said prine nover and adapted to impart a linear 
speed to the actuator which is constantly pro 
portional to the speed of travel of said prime 
mover, fluid conducting means free from air 
connecting said fluid propelling mechanism with 
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said hydraulic actuator, and means for impart 
ing rapid movement to said actuator. 

68. In material working apparatus of the class 
described, a prime mover, a hydraulic actuator 
including a piston within a cylinder, fluid pro 
pelling mechanism driven in timed relation with 
said prime mover and adapted to impart a linear 
speed to the actuator which is constantly pro 
portional to the speed of travel of Said prime 
nover, means connecting said fluid propelling 
mechanism with said hydraulic actuator, means 
for imparting rapid movement to said actuator, 
and means for selectively controlling the opera 
tive functioning of the fluid propelling mecha 
nism and the means for imparting rapid move 
ment to the actuator. 

69. In a hydraulic actuator system for con 
trolling the movement of and for actuating ma 
chine parts and the like, a hydraulic actuator 
including a piston within a cylinder, fluid pro- . 
pelling mechanism for delivering fluid under rel 
atively high pressure into the actuator at a uni 
form feeding rate to propel the actuator at a 
feeding rate, a second relatively low pressure 
fluid propelling mechanism for propelling said 
actator at a rapid rate, and shiftable valve 
means for selectively controlling the delivery of 
fluid from the low pressure means to the actuator, 
said valve means serving in one shifted position 
to render the low pressure propelling mecha 
nism functionally operative for propelling pur 
poses with respect to the actuator and in another 
shifted position to render said low pressure pro 
pelling mechanism functionally inoperative for 
propelling purposes with respect to said hydrau 
lic actuator, whereby to cause said high pressure 
propelling mechanism to propel said actuator. 

70. In a hydraulic actuator system for moving 
machine parts and the like, a hydraulic actuator 
including a piston within a cylinder, a fluid pro 
pelling means for delivering fluid under rela 
tively high pressure into the actuator at a uni 
form feeding rate for imparting feeding speed 
to said actuator, a second fluid propelling means 
for delivering fluid under lower pressure for rapid 
traverse purposes to said actuator, said propelling 
means being hydraulically connectable by con 
duit means with said actuator, and control means 
for rendering said high pressure propelling means 
functionally operable for propelling purposes 
with respect to the actuator independently of 
the propelling action of the other propelling 
means and for maintaining said high pressure 
propelling means hydraulically operative. 

71. In a hydraulic actuator system for moving 
machine parts and the like, a hydraulic actuator 
including a piston within a cylinder, a fluid pro 
pelling means for delivering fluid under rela 
tively high pressure into the actuator at a uni 
form feeding rate for imparting feeding speed 
to said actuator, a second fluid propelling means 
for delivering fluid under lower pressure for rapid 
traverse purposes to said actuator, said propelling 
means being hydraulically connectable by con 
duit means with Said actuator, control means for 
rendering said high pressure propelling means 
functionally operable for propelling purposes 
with respect to the actuator independently of the 
propelling action of the other propelling means 
and for maintaining said high pressure propelling 
means hydraulically operative, and means or 
timingly controlling the functioning of said con 
trol means. 

72. In a hydraulic actuator system for moving 
machine parts and the like, a hydraulic actuator 
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including a piston within a cylinder, a fuld pro 
pelling mechanism for driving said actuator at a 
uniform feeding rate, a second fluid propelling 
mechanism for driving said actuator at a rapid 
rate, a fluid reservoir connected with said sec 
ond fluid propelling mechanism, and shiftable 
control means for controlling the operative func 
tioning of said fluid propelling mechanisms with 
respect to said actuator, said control means be 
ing adapted in one shifted position to direct 
fluid discharged by said second propelling mech 
anism to the reservoir independently of the fluid 
discharged by the first mentioned propelling 
mechanism and for maintaining said feeding 
propelling mechanism hydraulically operative 
and in another shifted position serving to de 
liver fluid discharged by said second propelling 
mechanism for rapid traverse purposes to said 
actuator. 

73. In a hydraulic actuator system for moving 
machine parts and the like, a hydraulic actuator 
including a piston within a cylinder, a fluid pro 
pelling mechanism for driving said actuator at a 
uniform feeding rate in a given direction, a sec 
ond fluid propelling mechanism for driving said 
actuator at a rapid rate in a reverse direction, a 
fluid reservoir connected with said second fluid 
propelling mechanism, and shiftable control 
means for controlling the operative functioning 
of said fluid propelling mechanisms with respect 
to said actuator, said control means being adapt 
ed in one shifted position to direct fluid dis 
charged by said second propelling mechanism to 
the reservoir independently of the fluid dis 
charged by the first mentioned propelling mech 
anism and for maintaining said first mentioned 
propelling mechanism hydraulically operative 
and in another shifted position serving to deliver 
fluid discharged by said second propelling mecha 
nism for rapid traverse purposes in a reverse di 
rection to said actuator. 

74. In a hydraulic actuator system for moving 
machine parts and the like, a hydraulic actuator 
including a piston within a cylinder, fluid pro 
pelling means for imparting feeding movement to 
said actuator, a second fluid propelling means for 
imparting rapid traverse to said actuator, a shift 
able control valve adapted to occupy one of three 
positions, namely, a neutral position, a forward 
position, and a reverse position, and means con 
necting said valve with said second fluid pro 
pelling means, said valve being adapted in its 
neutral position to effect the circulation of fluid 
from said second propelling means independently 
of the fluid discharged by the first mentioned 
propelling means, the forward shifted position 
of said valve serving to operatively connect said 
second mentioned propelling means for rapid 
traverse purposes with said actuator and the re 
verse shifted position of said valve serving to 
direct fluid in a reverse direction for rapid trav 
erse purposes to said actuator. 

5. In a hydraulic actuator system for moving 
machine parts and the like, a hydraulic actuator 
including a piston within a cylinder, fluid pro 
pelling means for imparting feeding movement 
to said actuator, a second fluid propelling means 
for imparting rapid traverse to said actuator, a 
shiftable control valve adapted to occupy One 
of three positions, namely, a neutral position, 
a forward position, and a reverse position, means 
connecting said wave with said second fluid pro 
pelling means, said valve being adapted in its 
neutral position to effect the circulation of fluid 
from said second propelling means independently 
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of the fluid discharged by the first mentioned 
propelling means, the forward shifted position of 
said valve serving to operatively connect said sec 
ond mentioned propelling means for rapid trav 
erse purposes with Said actuator and the re 
Verse shifted position of said valve serving to 
direct fluid in a reverse direction for rapid trav 
erse purposes to said actuator, and means for 
rendering the functioning of the first fluid pro 
pelling means functionally inoperative for feed 
ing purposes during the operative functioning of 
said Second fluid propelling means. 

76. In a hydraulic actuator System for moving 
machine parts and the like, a hydraulic actua 
tor including a piston within a cylinder, a rela 
tively high pressure pumping means for impart 
ing feeding movement to said piston, a relatively 
low pressure high displacement pumping means 
for imparting rapid traverse to said piston, and 
a shiftable control valve, said valve having a 
pair of ports hydraulically connected with op 
posite sides of said actuator piston and a port 
connectible with the discharge side of the low 
pressure pumping mechanism, said valve being 
adapted in one shifted position to close the ports 
connected with the actuator and thereby opera 
tively disconnect the low pressure pumping 
means with respect to said actuator and in a 
second shifted position serving to open said ports 
so as to operatively connect said low pressure 
pumping means for rapid traverse purposes to 
said actuator, 

77. In a hydraulic actuator system for mov 
ing machine parts and the like, a hydraulic 
actuator including a piston within a cylinder, 
a relatively high pressure pumping means for 
imparting feeding movement to said piston, a 
relatively low pressure high displacement pump 
ing means for imparting rapid traverse to 
said piston, and a shiftable control valve, said 
valve having a pair of ports hydraulically 
connected with opposite sides of said ac 
tuator piston and a port connectible with the dis 
charge side of the low pressure pumping mech 
anism, said valve being adapted in one shifted 
position to close the ports connected with the ac 
tuator and thereby operatively disconnect the low 
pressure pumping means with respect to said ac 
tuator and in a second shifted position serving 
to open said ports so as to operatively connect 
said low pressure pumping means for rapid trav 
erse purposes to said actuator, said high pres 
sure pumping means being functionally operable 
during the disconnection tof said low pressure 
pumping means to propel the actuator piston at 
a feeding rate independently of said low pres 
Sure punping means. 

78. In a hydraulic actuator system for moving 
machine parts and the like, a hydraulic actua 
tor including a piston within a cylinder, a rela 
tively high pressure pumping means for in 
parting feeding movement to said piston, a rela 
tively low pressure high displacement pumping 
means for imparting rapid traverse to said pis 
ton, a shiftable control valve, said valve having 
a pair of ports hydraulically connected with op 
posite sides of said actuator piston and a port 
connectible with the discharge side of the low 
pressure pumping mechanism, said valve being 
adapted in one shifted position to close the ports 
connected with the actuator and thereby opera 
tively disconnect the low pressure pumping means 
with respect to Said actuator and in a second 
snifted position serving to open said ports so as 
to operatively connect sadd low pressure pumping 
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means for rapid traverse purposes to said ac 
tlator, and means for automatically effecting the 
sudden shifting of said control valve in timed 
relation with the movement of Said actuator, 

79. In a hydraulic actuator system for mov 
ing machine parts and the like, a hydraulic ac 
tuator including a piston within a cylinder, a 
relatively high pressure pumping means for pro 
pelling the actuator at a feeding rate a second 
lower pressure pumping means for propelling said 
actuator piston at a rapid rate, and a valve 
mechanism interposed between the low pressure 
pumping means and the actuator for controlling 
the connection and disconnection thereof, said 
valve mechanism including a valve member shift 
able within a housing, said valve mechanism 
having ports hydraulically connectible with Op 
posite sides of the actuator piston and a port 
connectible with the discharge side of Sald low 
pressure pumping means, the shiftable valve 
member of said valve mechanism having a port 
adapted to selectively communicate with the 
ports connected with said actuator but other 
wise sealed against communication with said ac 
tuator, whereby to prevent the introduction of 
pulsative effects within said actuator during the 
shifting of said valve member. 

80. In a hydraulic actuator system for moving 
machine parts and the like, a hydraulic actuator 
including a piston within a cylinder, and a 
plunger pump for imparting movement to said 
actuator, the plungers of said pump being adapt 
ed to discharge fluid under relatively high pres 
sure to one side of said actuator during One por 
tion of their stroke and being adapted to receive 
fluid for charging purposes during the other por 
tion of their stroke, the discharge side of said 
actuator serving to force fluid under pressure 
from said cylinder to the pump plungers for ef 
fecting the charging stroke thereof. 

81. In a hydraulic actuator system for mov 
ing machine parts and the like, a hydraulic actu 
ator including a piston within a cylinder, a 
plunger pump including a plurality of plungers 
adapted to receive fluid at a given pressure and to 
discharge said fluid under increased pressure, 
and ducts connecting the discharge and intake 
sides of said plunger pump with Opposite sides 
of said actuator, the plungers of said pump serv 
ing during their compression stroke to deliver 
fluid under pressure to one side of said actuator 
piston, the opposite side of said piston serving 
to deliver fluid to the intake side of said plunger 
pump at a pressure which is sufficient to effect 
the charging stroke of said plungers. 

82. In a hydraulic system for moving machine 
parts and the like, a hydraulic actuator including 
a piston within a cylinder, a pumping mechanism 
including a plurality of plungers for receiving 
fluid under a given pressure and discharging said 
fluid under increased pressure, valve mechanism 
for timingly controlling the flow of fluid toward 
and away from said pistons, and ducts connect 
ing opposite sides of said actuator with the in 
take and outlet sides of said valve mechanism, 
said actuator serving during one stroke to force 
fluid into said valve under a pressure which is 
sufficient to effect the charging stroke of the 
pump plungers. 

83. In material working apparatus of the class 
described, a frame, a spindle supported thereby, 
driving means, clutch mechanism for controlling 
the delivery of power from said driving means 
to said spindle, a shiftable carriage, a hydraulic 
actuator for relatively shifting said carriage and 

O 

5 

20 

25 

30 

35 

40 

45 

50 

80 

70 



s 

2O 
spindle, a variable displacement pump driven in 
timed relation with said spindle for propelling 
said actuator, means for delivering fluid at a rel 
atively low pressure to said actuator for rapid 
traverse purposes, and fluid Operated means for 
timingly controlling the shifting of said clutch 
mechanism. 

84. In material working apparatus of the class 
described, a support, a spindle rotatable within 

lo said support, a plurality of shiftable machine 
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elements, an actuator coupled with each of said 
elements, a plurality of transmissions driven in 
timed relation with said spindle, one of said 
transmissions being companion. With and Serv 
ing to propel one of said actuators and another 
of said transmissions being companion with and 
Serving to prope another of said actuators, and 
means associated with at least One of said trans 
missions for varying the speed thereof during ro 

20 tation of said spindle without affecting the speed 
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85. In material Working apparatus of the class 

described, a support, a spindle rotatable within 
Said support, a plurality of shiftable machine 
elements, an actuator coupled with each of said 
elements, a plurality of transmissions driven in 
timed relation with said spindle, one of said trans 
missions being companion with and serving to 
propel One of Said actuators and another of said 
transmissions being companion with and serv 
ing to propel another of said actuators, and 
means aSSOciated with each transmission where 
by the speed of either transmission may be wa 
ried with respect to the other during the rotation 
of the spindle. 

86. In material Working apparatus of the class 
described, a prime mover, a plurality of shiftable 
machine elements, actuators for each of said 
shiftable elements, a plurality of transmissions 
driven from said prime mover, each of said trans 
missions being companion to and connected with 
one of said actuators, and means for adjustably 
varying the speed of at least one of said trans 
missions independently of the other transmission 
during the functioning of said prime mover. 

87. In material working apparatus of the class 
described, a prime mover, a plurality of shiftable 
machine elements, a hydraulic actuator con 
nected with each of said elements including a 
piston within a cylinder, a plurality of pumping 
mechanisms driven in synchronism with said 
prime mover, each of said pumping mechanisms 
being companion to and connected with one of 
said hydraulic actuators, and means associated 
With one of said pumping mechanisms for vary 
ing the displacement thereof independently of 
the displacement of the other pumping mecha 
nism during the functioning of the prime mover, 
whereby to effect a variation in the speed of one 
of Said hydraulic actuators with respect to and 
independently of the other. 

88. A hydraulic actuator system comprising a 
hydraulically operated actuator, a low pressure 
circuit for imparting rapid traverse to said actu 
ator, a high pressure circuit for imparting slower 
feeding movement thereto, a valve included with 
in the low pressure circuit for controlling the 
movement of said actuator, and means controlled 
in response to the movement of said valve for 
initiating and arresting the Operative function 
ing of said high pressure circuit. 

89. A hydraulic actuator system comprising a 
hydraulically operated actuator, a low pressure 
circuit for imparting rapid traverse to said actu 
ator, a air pressure circuit for inparting slower 
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feeding movement thereto, a valve included 
wholly within the low pressure circuit for con 
trolling the movement of said actuator, and 
means controlled in response to the movement 
of said valve for initiating and arresting the Op 
erative functioning of said high pressure circuit. 

90. In a hydraulic actuator system for con 
trolling the movements of and for actuating ma 
chine parts, a hydraulic actuator including a 
piston and cylinder relatively movable with re 
spect to each other, fluid propelling means for 
delivering fluid at a relatively rapid rate to said 
cylinder, fluid propelling means for delivering 
fluid at a slower rate to said cylinder, and shift 
able valve means adapted in one position to al 
low the by-passing of fluid from the first men 
tioned propelling means and to connect the sec 
ond fluid propelling means in a closed circuit 
with said actuator. 

91. In a hydraulic actuator system for con 
trolling the movements of and for actuating ma 
chine parts, a hydraulic actuator including a 
piston and cylinder relatively movable with re 
spect to each other, fluid propelling means for 
delivering fluid at a relatively rapid rate to said 
cylinder, fluid propelling means for delivering 
fluid at a slower rate to said cylinder, a shiftable 
valve adapted in one position to allow the by 
passing of fluid from the first mentioned pro 
pelling means and te connect the second fluid 
propelling means in a closed circuit with said 
actuator, and means operable in response to the 
shifting of said valve for controlling the initiat 
ing and arresting of the operative functioning 
of said second fluid propelling means. 

92. In a hydraulic actuator system for moving 
machine parts and the like, a hydraulic actuator 
including a piston and cylinder relatively recip 
rocable with respect to each other, fluid pro 
peling means for delivering fluid to said actu 
ator and connected in a closed circuit therewith, 
a valve mechanism including a valve member 
shiftable within a casing, said valve member 
having a central neutral position for effecting 
the by-passing of fluid from said fluid propelling 
mechanism and adapted to be shifted to oppo 
site sides of said neutral position for directing 
fluid in opposite directions to said actuator, and 
means for effecting the unbalancing of said valve 
member to shift the same to one side of said 
neutral position. 

93. In a hydraulic actuator system for con 
trolling the movements of and for actuating ma 
chine parts and the like, a hydraulic actuator 
including a piston and cylinder relatively mov 
able with respect to each other, a relatively small 
delivery pump for imparting uniform feeding 
speed to said actuator, a relatively large delivery 
pump for imparting rapid movement to said ac 
tuator, a source of fluid supply, and automatically 
shiftable valve means adapted in one position 
to effect the by-passing of fluid from said large 
delivery pump to said source of supply under rel 
atively low pressure during the operative func 
tioning of the small delivery pump and to main 
tain said small delivery pump hydraulically op 
erative, and in another shifted position to direct 
fludd from said large delivery pump for pro 
pelling said actuator at a rapid rate, said large 
delivery pump being operable for propelling pur 
poses only during said rapid traverse movement 
of the actuator. 

94. In a hydraulic actuator system for con 
trolling the movements of and for actuating ma 
chine parts and the like, a hydraulic actuator 
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including a piston and cylinder relatively mov 
able with respect to each other, a relatively small 
delivery pump for imparting feeding movement 
to said actuator, a relatively large delivery pump 
for imparting rapid movement to said actuator, 
a source of fluid supply, and automatically shift 
able valve means adapted in one position to ef 
fect the by-passing of fluid from said large de 
livery pump to said source of supply under rela 
tively low pressure during the operative func 
tioning of the small delivery pump, and in an 
other shifted position to direct fluid from said 
large delivery pump for propelling said actuator 
at a rapid rate, said large delivery pump being 
operable for propelling purposes only during said 
rapid traverse movement of the actuator, said 
Small delivery pump being chargeable from a 
Source which is independent of fluid delivered 
by said large delivery pump. 

95. In a hydraulic actuator system for con 
trolling the movements of and for actuating ma 
chine parts and the like, a hydraulic actuator 
including a piston and cylinder relatively mov 
able with respect to each other, a hydraulic feed 
ing circuit, a hydraulic rapid traverse circuit, a 
constantly driven rapid traverse pump within 
Said latter circuit, a feed pump within said feed 
ing circuit, means for driving said feed pump, 
and shiftable means operable in accordance with 
the direction of fluid flow in the rapid traverse 
circuit for controlling the operative functioning 
of said feed pump. 

96. In a hydraulic actuator system for con 
trolling the movements of and for actuating ma 
chine parts and the like, a hydraulic actuator 
including a piston and cylinder relatively mov 
able with respect to each other, a rotary spindle, 
a feed pump mechanically connected with said 
spindle, said feed pump being connected with 
Said actuator for propelling same at a feeding 
rate, means for imparting rapid movement to 
said actuator, and means for effecting the ar. 
resting of the movement of the spindle and con 
sequently the flow of fluid from the feed pump 
to said actuator during the rapid traverse of said 
actuator. 

97. In material working apparatus, a rotary 
Spindle, a shiftable machine part, a hydraulic ac 
tulator for shifting said part including a piston 
and cylinder relatively movable with respect to 
each other, a feed pump, driving means for de 
livering power to said spindle and pump, Said 
pump being adapted to propel the shiftable ma 
chine part at a feeding rate, means for impart 

5 ing a rapid traverse movement to said machine 
part, and control means for initiating the rapid 
traverse movement of said machine part and 
for simultaneously effecting the stopping of the 
Spindle rotation whereby to permit said shiftable 
machine part to travel in a given direction while 
said spindle remains stationary, 

98. In a hydraulic actuator system for con 
trolling the movements of and for actuating ma 
chine parts and the like, a hydraulic actuator, 
a fluid pump for propelling said actuator, said 
pump including a plurality of shiftable members 
for subjecting fudd received by said pump to in 
creased pressure, a control valve in said pump 
adapted to prevent the slippage of fiuid from 
the high to the low pressure side of said pump, 
means for adjusting said valve to maintain the 
proper fit thereof in accordance with the pres 
sure conditions within the system, and means 
hydraulically connecting said pump with said 
actuator. 
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99. In a hydraulic actuator system for con 

trolling the movements of and for actuating ma 
chine parts and the like, a hydraulic actuator in 
cluding a piston and cylinder relatively movable 
with respect to each other, a pump for deliver 
ing fluid to said actuator, and fluid conducting 
means connecting said pump with said actuator, 
said pump having a plurality of shiftable mem 
bers for subjecting received fluid to increased 
pressure, which members are shiftable to an 
inoperative position when movement of the ac 
tuator is interrupted so as to render said pump 
functionally inoperative for propelling purposes, 
thereby preventing the building up of an ex 
cessive fluid pressure within the system. 

100. In a hydraulic actuator System for con 
trolling the movements of machine parts and 
the like, a hydraulic actuator including a piston 
and cylinder relatively movable with respect to 
each other, a pump for delivering fluid to said 
actuator, and fluid conducting means connect 
ling said pump with said actuator, said pump 
having a plurality of shiftable plungers for sub 
jecting received fluid to increased pressure, which 
plungers are shiftable to an inoperative position 
when movement of the actuator is interrupted so 
as to render said pump functionally inoperative 
for propelling purposes, thereby preventing the 
building up of an excessive fluid pressure within 
the system. 

101. The method of hydraulically propelling a 
machine part or the like, such as a relatively 
shiftable piston and cylinder structure connect 
able with a machine part to be moved, which 
consists in delivering fluid under pressure from 
a Suitable source such as a pump to the intake 
side of the actuator as a confined body, directing 
fluid from the discharge side of said actuator 
as a confined body to the intake side of the source 
or pump in such a manner that uniform move 
ment in a given direction will be experienced by 
the actuator irrespective, of variations in fluid 
pressure acting on opposite sides of said actuator, 
and maintaining the fluid employed substantially 
free from air. 

102. The method of hydraulically propelling a 
machine part or the like such as a relatively 
shiftable piston and cylinder structure connect 
able with a machine part to be moved, which 
consists in delivering fluid at a relatively rapid 
rate from a Source of Supply, such as a large 
displacement pump, to said actuator, suddenly 
cutting off said source of supply and simulta 
neously introducing fluid at a slower rate from 
a suitable source of Supply, such as a small dis 
placement pump, to said actuator, and employing 
the sudden increase in fluid pressure resulting 
from the tendency of the actuator to continue 
at a rapid rate to preload the advancing side of 
the actuator and thereby enable the part driven 
thereby to change from rapid movement to 
slower movement without experiencing pulsative 
effects. 103. The method of hydraulically propelling 
a machine part or the like such as a relatively 
shiftable piston and cylinder structure connecta 
ble with a machine part to be moved, which 
consists in delivering fluid at a relatively rapid 
rate from a source of supply, such as a large dis 
placement pump, to said actuator, suddenly cut 
ting off said source of supply and Simultaneously 
introducing fluid at a slower rate from a suit 
able source of supply, such as a small displace 
ment pump, to said actuator, employing the 
sudden increase in fluid pressure resulting from 
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the tendency of the actuator to continue at a 
rapid rate to preload the advancing side of the 
actuator and thereby enable the part driven 
thereby to change from rapid movement to 
slower movement without experiencing pulsative 
effects, and maintaining the fluid last delivered 
within a closed circuit. 

104. In a hydraulic actuator system the com 
bination of a fluid operated actuator, piston sup 
porting means, a plurality of pistons recipro 
cably mounted in said supporting means, valve 
mechanism for controlling the delivery of fluid 
toward and away from said pistons, said valve 
mechanism including means cooperating with a 
surface to prevent leakage of fluid from the high 
to the low pressure side of the system along said 
surface, a duct leading from the outlet of said 
valve mechanism to one side of the fluid operated 
actuator, and a duct leading from the intake of 
said valve mechanism to the other side of said 
actuator, whereby a closed fluid circuit is pre 
sented. 

105. In a hydraulic actuator system the com 
bination of a fluid operated actuator, pl.stu-i Sup 
porting means, a plurality of pistons recipro 
cably mounted in said supporting means, valve 
mechanism for controlling the delivery of fluid 
toward and away from said pistons, Sald v live 
mechanism including a valve member Cooperat 
ing with a surface to prevent leakage of fluid 
from the high to the low pressure side of the 
system along said surface, means for maintain 
ing said valve member in operative relation with 
respect to said surface, a duct leading from the 
outlet of said valve mechanism to one side of the 
fluid operated actuator, and a duct leading from 
the intake of said valve mechEnism to the other 
side of said actuator, whereby a closed fluid cir 
cuit is presented. 

106. In a hydraulic actuator system the con 
bination of a fluid operated actuator, piston sup 
porting means, a plurality of pistons reciprocably 
mounted in said supporting means, a central ta 
pered valve having inlet and outlet ports for 
controlling the delivery of fluid toward and away 
from said pistons, the tapered construction of 
said valve being such as to prevent leakage of 
fluid from the high to the low pressure side of 
the system along the surface thereof, a fluid 
chamber at one end of said valve which con 
municates with the intake port thereof, a duct 
leading from the outlet port of said valve to one 
side of the fluid operated actuator, and a duct 
leading from the other side of said actuator to 
the intake port of said valve, whereby a closed 
fluid circuit is presented. 

107. In material working apparatus of the class 
described, a frame, a shiftable carriage on said 
frame, a fluid operated actuator for shifting said 
carriage, a piston supporting means, a plurality 
of pistons reciprocably mounted within said sup 
porting means, valve mechanism for contrulling 
the flow of fluid toward and away from said 
pistons, a duct leading from one side of the valve 
mechanism to One side of the fluid operated actu 
ator, a second duct leading from the other side 
of the valve mechanism to the other side of said 
actuator, rotary driving means for shifting said 
pistons, and means operable from a point exter 
nally of the stationary piston supporting means 
for laterally adjusting said rotary means to vary 
the stroke of said pistons. 

108. In a material working apparatus of the 
class described, a frame, a shiftable carriage on 
said frame, a fluid operated actuator for shift 
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ing said carriage, a piston supporting means, 
a plurality of pistons reciprocably mounted with 
in said supporting means, a central valve, a duct 
leading from the Outlet side of the valve to one 
side of the fluid operated actuator, a second duct 
leading from the other side of said actuator to 
the intake side of the valve, rotary driving means 
for imparting reciprocation to said pistons, and 
adjusting means operable from a point exter 
nally of the piston supporting means for laterally 
adjusting the rotary driving means to vary the 
stroke of said pistons. 

109. In material working apparatus of the 
class described, rotary supporting means, a feed 
pump adapted to be driven in synchronism with 
said rotary supporting means, driving means, 
a machine part to be shifted, a hydraulic actua 
tor connected with said machine part, means es 
tablishing hydraulic communication between the 
feed pump and said actuator, and means for 
controlling the starting and stopping of the ro 
tary supporting means while maintaining the 
feed pump hydraulically coupled with said actu 
ator. 

110. In material working apparatus of the 
class described, a supporting spindle, a fluid pro 
pelling mechanism driven in timed relation with 
Said supporting spindle, a fluid operated actuator, 
and means connecting said fluid propelling mech 
anism with said actuator in a closed circuit, 
whereby a governed amount of travel is expe 
rienced by the actuator for'each revolution of the supporting spindle. 

lli. In material working apparatus of the 
class described, a frame, a spindle rotatably 
mounted in said frame, a fluid propelling mech 
anism adapted to impart a speed to the fluid 
operated actuator which is constantly propor 
tional to the rotative speed of said spindle, a 
fluid operated actuator connected with said fluid 
propelling mechanism by means of ducts pre 
senting a closed circuit, whereby uniform move 
ment of said actuator is experienced irrespective 
of variations in fluid pressure in the opposite 
sides thereof, and means directly connecting the 
spindle with said fluid propelling mechanism, 
whereby rotation of the spindle will automati 
cally cause fluid to be propelled by said prope 
ling mechanism. 

112. In material Working apparatus of the 
class described, a rotary supporting means, a 
variable displacement pump driven from the ro 
tary supporting means, a fluid operated actua 
tor connected with said variable displacement 
pump, an adjustable delivery gear pump con 
nected with said fluid operated actuator, where 
by the delivery of low pressure fluid to said 
actuator may be adjustably controlled, means 
for adjusting the delivery of both pumps with 
out varying the speed of said pumps, and means 
for selectively controlling the functioning of 
Sald pumps with respect to said actuator. 

13. In a hydraulic actuator system for now 
ing machine parts and the like, a fluid operated 
actuator, a fluid circuit for effecting rapid trav 
erse of said actuator, said circuit including 
ducts connected with opposite sides of the ac 
tulator and fluid propelling means connectable 
with said ducts, and a second fluid circuit for 
inparting feeding movement to said actuator, 
said second circuit including a fluid propelling 
means for propelling fludd at a uniform feeding 
rate and connectable with said actuator, the 
functioning of said second circuit being inde 
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and the ducts in one circuit controlling the 
flow of fluid from one of the fluid propelling 
means to the actuator independently of the 
flow of fluid from the other fluid propelling 

5 means to the actuator. 
114. In a hydraulic actuator system for mov 

ing machine parts and the like, a fluid operated 
actuator, a fluid circuit for effecting rapid trav 
erse of said actuator, said circuit including 

10 ducts connected with opposite sides of the ac 
tuator and fluid propelling means connected 
with said ducts, and a second fluid circuit for 
imparting feeding movement to said actuator, 
said second circuit including a fiuld propelling 

15 means connectable. With said actuator, the 
functioning of said second circuit being inde 
pendent of the functioning of the first circuit, 
sadd second circuit being combined with the ac 
tlator so that the fluid therein may be motion 

20 less when the first circuit functions to move 
the actuator in a reverse direction. 

115. In a hydraulic actuator system for mov 
ing machine parts and the like, a fluid Operated 
actuator, a fluid circuit for effecting rapid trav 

25 erse of said actuator, Said circuit including 
ducts connected with opposite sides of the ac 
tuator and fluid propelling means connected 
with said ducts, a second fluid circuit for im 
parting feeding movement to said actuator, the 

30 functioning of said second circuit being inde 
pendent of the functioning of the first circuit, 
pump driving mechanism, and control means 
for enabling the fluid propelling means to cir 
culate fluid at substantially no pressure and to 
control the stopping of the feeding fluid flow 
When the actuator is at rest. 

116. In a hydraulic actuator system for mov 
ing machine parts and the like, a fluid operated 
actuator, a fluid circuit for effecting rapid trav 
erse of said actuator, said circuit including 
ducts connected with opposite sides of the ac 
tuator and fluid propelling means connected with 
said ducts, a second fluld circuit for imparting 
feeding movement to said actuator, said second 
circuit including a fluid propelling means and 
connectable with said actuator, driving means 
for said second fluid propelling means, a clutch 
for controlling the delivery of power from said 
driving means, and control mechanism for en 
abling the circulation of fluid from the first men 
tioned fluid propelling means at substantially 
no pressure and for controlling the functioning 
of the clutch mechanism to stop the second fluid 
propelling means when the actuator is at rest. 

117. In a hydraulic actuator system for mov 
ing machine parts and the like, a fluid operated 
actuator, a circuit including fluid propelling 
means for imparting rapid traverse to said ac 
tuator, a second circuit including a fluid pro 
pelling means for imparting feeding movement 
to said actuator, means for actuating the pro 
pelling mechanism in said second circuit, and 
means operable in response to the functioning 
of one of said circuits for controlling the means 
for actuating the fluid propelling mechanism in 
the other circuit. 

118. In a hydraulic actuator system for nov 
ing machine parts and the like, a fluid operated 
actuator, a low pressure clircuit connected to 
said actuator for imparting rapid traverse there 
to, a high pressure fluid circuit connected with 
said actuator for imparting a slower feeding 
movement thereto, each of said circuits being 
adapted to function independently of the other, 
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with said low and high pressure circuits, and 
a single valve mechanism for controlling the 
operative functioning of both the high and low 
pressure circuits. 

119. In material Working apparatus of the 
class described, a frame, a spindle rotatably 
mounted within said frame, a plurality of shift 
able machine carriages, a hydraulic actuator 
for each carriage, a variable displacement pump 
connected with each actuator, and means asso 
clated with each pump and operable from a point 
externally thereof for controlling fluid displace 
ment, each of said pumps being positioned to 
enable an operator to have an unobstructed view 
of the carriages and contemporaneous conven 
lent access to the pump adjusting means, wherc 
by adjustment of the speed of travel of either 
of said carriages may be controlled irrespective 
of the distance to be traveled by said carriages. 

120. In material working apparatus of the class 
described, a frame, a spindle rotatably mounted 
Within said frame, a plurality of shiftable ma 
chine carriages, a hydraulic actuator for each 
carriage, a variable displacement pump connected 
with each actuator, and means associated with 
each pump and operable from a point externally 
thereof for controlling fluid displacement during 
the Operative functioning of said pumps, each of 
Said pumps being positioned to enable an operator 
to have an unobstructed view of the carriages and 
contemporaneous convenient access to the pump 
adjusting means, whereby adjustment of the 
speed of travel of either of said carriages may 
be controlled irrespective of the distance to be 
traveled by said carriage. 

121. A system of hydraulic control and actua 
tion including a hydraulic actuator, a relatively 
high pressure pumping mechanism for imparting 
uniform feeding movement to said actuator, a 
second pumping mechanism for imparting rapid 
traverse to said actuator, and a shiftable control 
mechanism for said pumping mechanisms com 
prising a member shiftable within a casing adapt 
ed in One shifted position to direct fluid from the 
first mentioned pump for feeding purposes to said 
actuator independently of said second mentioned 
pumping mechanism. 

122. A system of hydraulic control and actua 
tion including a hydraulic actuator, a relatively 
high pressure pumping mechanism for imparting 
uniform feeding movement to said actuator, a sec 
Ond pumping mechanism for imparting rapid 
traverse to said actuator, and a control mecha 
nism for rendering the second pumping mecha 
nism functionally inoperative for propelling pur 
poses with respect to the actuator during the 
functioning of the first mentioned pumping 
mechanism and for maintaining said feeding 
pumping mechanism hydraulically operative and 
for rendering the first pumping mechanism 
functionally inoperative for propelling purposes 
With respect to the actuator during the operative 
functioning of the second mentioned mechanism. 

123. In a hydraulic actuator system for moving 
machine parts and the like, a fluid operated actu 
ator, a fluid circuit for effecting rapid traverse of 
said actuator, said circuit including ducts con 
nected with opposite sides of the actuator and 
fluid propelling means connectable with said 
ducts, a second fluid circuit for imparting feeding 
movement to said actuator, said second circuit 
including a fluid propelling means connectible 
with said actuator, the functioning of said second 
circuit being independent of the functioning of 
the first circuit, pump driving mechanism, control 
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means for enabling the first fluid propelling 
means to circulate fluid at substantially no pres 
sure and to control the stopping of the other fluid 
propelling means when the actuator is at rest, and 
a fluid reservoir for supplying fluid to said first 
mentioned fluid propelling means, said reservoir 
being positioned at a point which is above the 
fluid operated actuator. 

124. A System of hydraulic control including a 
hydraulic actuator, a feed pump for propelling 
said actuator at a feeding rate, a rapid traverse 
pump for propelling said actuator at a faster 
rate, and a shiftable valve mechanism adapted to 
Occupy a neutral position, a forward position, and 
a reverse position, said valve in its neutral position 
serving to effect the circulation of the fluid from 
only one of the pumps and simultaneously condi 
tioning the actuator for receiving fluid from the 
other pump for propelling purposes. 

125. In combination with a rotary supporting 
Spindle and driving mechanism associated there 
with, a system of hydraulic control including a 
hydraulic actuator, a feed pump for imparting 
feeding movement to said actuator, a rapid trav 
erse pump for inparting rapid movement to said 
actuator, pump driving means, and a shiftable 
control mechanism for controlling the stopping 
of the spindle and for controlling the operative 
effectiveness of said pumps, said control mecha 
nism in One shifted position causing the stopping 
of the spindle, the simultaneous stopping of the 
flow of fluid from the feed pump to the actuator 
for propelling purposes, and the simultaneous de 
livery of fluid in a reverse direction to said actu 
ator from said rapid traverse pump. 

126. A system of hydraulic control including a 
hydraulic actuator, a feed pump connectible with 
said actuator, a rapid traverse pump connectible 
with said actuator, a shiftable valve mechanism 
for controlling the delivery of fluid from said 
rapid traverse pump to said actuator and for ren 
dering said feed pump operable in a closed circuit 
With respect to said actuator, and means includ 
ing a restricted orifice to compensate for differ 
ences in volumetric capacities on opposite sides 
of the actuator. 

127. A system of hydraulic control including a 
hydraulic actuator, a feed pump connectible with 
said actuator, a rapid traverse pump connectible 
with Said actuator, a shiftable valve mechanism 
for controlling the delivery of fluid from said 
rapid traverse pump to said actuator and for ren 
dering said feed pump operable in a closed circuit 
with respect to said actuator, and a restricted 
passageway furnishing limited communication 
between the fluid in said closed circuit and the 
fluid discharged by the rapid traverse pump with 
out disturbing the operative functioning of said 
closed circuit. 

128. In a hydraulic actuator system, a hy 
draulic actuator for propelling machine parts 
and the like, a feed pump for driving the ac 
tuator at a feeding rate, a rapid traverse pump 
for driving said actuator at a faster rate, means 
for setting up back pressure against the fluid 
discharged from said actuator during the oper 
ative functioning of the rapid traverse pump, 
the intake side of the feed pump being under 
the influence of said back pressure during the 
rapid traverse of the actuator in a given direc 
tion, whereby to maintain the fluid body at the 
intake side of the feed pump under pressure 
to thereby prevent the entrance of air within 
said body, and control means for governing the 
timed functioning of Said pumps. 
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129. In a hydraulic actuator system, a hy 

draulic actuator for propelling machine parts 
and the like, a feed pump for driving the ac 
tuator.at a feeding rate, a rapid traverse pump 
for driving said actuator at a faster rate, means 
for setting up back pressure against the fluid 
discharged from said actuator during the oper 
ative functioning of the rapid traverse pump, the 
intake side of the feed pump being under the 
influence of said back pressure during the rapid 
traverse of the actuator in a given direction, 
means communicating with the discharge side 
of the feed pump whereby, when the actuator is 
moved in reverse direction through the influence 
of the rapid traverse pump, said discharge side 
of the feed pump will be subjected to the in 
fluence of Said back pressure, and control means 
for governing the timed functioning of said 
pumpS. 

130. In a hydraulic actuator system, a hy 
draulic actuator for propelling machine parts 
and the like, a feed pump for driving the ac 
tuator at a feeding rate, a rapid traverse pump 
for driving said actuator at a faster rate, means 
for Setting up back pressure against the fluid 
discharged from said actuator during the opera 
tive functioning of the rapid traverse pump, the 
intake side of the feed pump being under the 
influence of said back pressure during the rapid 
traverse of the actuator in a given direction. 
whereby to maintain the fluid body at the intake 
side of the feed pump under pressure, and con 
trol means for governing the timed functioning 
of Said pumps and for causing the flow of fluid 
from the feed pump to the actuator to stop when 
Said actuator is driven in reverse direction by 
the rapid traverse pump. 

131. In metal working apparatus, a reciprocable 
Supporting means, a rotary Supporting means, a 
transmission for delivering power to said rotary 
Supporting means, a shiftable actuator member, 
a transmission for delivering power to said actu 
ator member connected with said reciprocable 
Supporting means, means positively connecting 
Said transmissions to effect uninterrupted syn 
chronized movement of said transmissions where 
by a change in speed of one of said transmissions 
will correspondingly affect the speed of the other 
transmission when variation in load is experi 
enced by said shiftable actuator member, a source 
of power supply common to both transmissions, 
independent means for imparting rapid traverse 
to said actuator member without affecting the 
positive connection between said transmissions, 
and control means for governing the timed func 
tioning of said transmissions. 

132. In a hydraulic actuator system for moving 
machine parts and the like, a fluid operated actu 
ator, a fluid circuit for effecting rapid traverse 
of Said actuator, said circuit including ducts con 
nected with opposite sides of the actuator and 
fluid propelling means connectable with said 
ducts, valve means adapted to control the start 
ing and direction of flow of fluid within said 
ducts, and a second fluid circuit for imparting 
feeding novenient to said actuator, said second 
circuit including a fluid propelling mechanism 
connectable with said actuator for delivering fluid 
under relatively high pressure into said actuator 
at a uniform feeding rate, the functioning of 
said second circuit being independent of the func 
tioning of the first circuit. 

133. In a hydraulic actuator system for moving 
machine parts and the like, a fluid operated actu 
ator, a fluid circuit for effecting rapid traverse 
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of said actuator, said circuit including ducts con 
nected with opposite sides of the actuator and 
fluid propelling means connected with said ducts, 
and a second fluid circuit for imparting feeding 
movement to said actuator, said second circuit 
including a fluid propelling mechanism for de 
livering fluid at a uniform feeding rate and con 
nectible with said first mentioned ducts whereby 
said fluid propelling mechanism is adapted to 
dispatch fluid to said actuator in accordance 
with the direction of movement thereof estab 
lished by said rapid traverse circuit, the func 
tioning of said second circuit being independent 
of the functioning of the first circuit. 

134. In a hydraulic actuator system for moving 
machine parts and the like, a fluid operated 
actuator, a fluid circuit for effecting rapid trav 
erse of Said actuator, said circuit including 
ducts connected with opposite sides of the actua 
tor and fluid propelling means connectable with 
Sald ducts, valve means for controlling the start 
ing and direction of fluid flow within said ducts 
and for intermittently rendering the rapid trav 
erse circuit functionally operable during the 
movement of the actuator in a given direction, 
and a Second fluid circuit for imparting feeding 
movement to said actuator, said second circuit 
including a fluid propelling mechanism connect 
able with said actuator and adapted to deliver 
fluid at a uniform feeding rate, the functioning 
of said second circuit being independent of the 
functioning of the first circuit. 

135. In a hydraulic actuator system for moving 
machine parts and the like, a fluid operated actu 
ator, a fluid circuit for effecting rapid traverse 
of said actuator, said circuit including ducts con 
nected with opposite sides of the actuator and 
fluid propelling means connectible with said 
ducts, valve means adapted to control the start 
ing and direction of flow of fluid within said 
ducts, a second fluid circuit for imparting feed 
ing movement to said actuator, said second cir 
cult including a fluid propelling mechanism con 
nectible with said actuator and adapted to deliver 
fluid at a uniform feeding rate, the functioning 
of said second circuit being independent of the 
functioning of the first circuit, and means for 
effecting a variaticn in fluid flow in either of said 
circuits to thereby control the speed of said 
actuator. 136. In a hydraulic actuator system for mov 
ing machine parts and the like, a fluid operated 
actuator, a low pressure fluid circuit connectable 
with said actuator for inparting rapid traverse 
thereto, a high pressure fluid circuit connected 
with said actuator for imparting a slower feed 
ing movement thereto, each of said circuits being 
adapted to function independently of the other, 
means within said high pressure fluid circuit for 
varying the amount of fluid flow to said actuator 
to thereby control the speed of said actuator, 
and means for selectively controlling the func 
tioning of said circuits. 137. In a hydraulic actuator system for moving 
machine parts and the like, a fluid reservoir, a 
fluid operated actuator, a circuit including fluid 
propelling means for imparting rapid traverse to 
said actuator, a second circuit including a fluid 
propelling means for imparting feeding move 
ment to said actuator, and means for rendering 
said second circuit functionally operable in re 
sponse to the fluid flow in the first mentioned 
circuit, whereby to enable the circulation of fluid 
in the first circuit into said reservoir. 

138. In a hydraulic actuator System for moving 
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machine parts and the like, a fluid operated actu 
ator, a circuit including fluid propelling means 
for imparting rapid traverse to said actuator, a 
second circuit including a fluid propelling means 
for in parting feeding movement to said actuator, 
and means for rendering Said first mentioned 
circuit functionally inoperative during the func 
tioning of said second circuit, whereby the fluid 
in said second circuit will impart feeding move 
ment to the actuator independently of said first 
mentioned circuit, the fluid in the return side of 
said circuits being maintained under a prede 
termined pressure. 

139. In material working apparatus of the class 
described, rotary supporting means, variable fluid 
pressure generating means directly driven from 
said rotary means, a driving means, and means 
for connecting and disconnecting the rotary 
means with respect to said driving means, Said 
variable fluid pressure generating means being 
operable automatically when rotation is in parted 
to said rotary supporting nean.S. 

140. In material working apparatus of the class 
described, a rotary supporting means, fluid pres 
sure generating means driven in timed relation 
with said rotary supporting means, a fluid oper 
ated actuator, and means connecting said fiuld 
propelling mechanism with said actuator so as to 
prevent slippage of fluid from the high to the 
low pressure side of said fluid pressure generating 
means, said fluid pressure generating means and 
actuator being included within a closed fluid cir 
cuit, said fluid pressure generating means being 
operable automatically in response to the rota 
tion of the spindle. 

141. In apparatus of the class described, a 
rotary supporting means, a fluid propelling mech 
anism driven in timed relation with said Sup 
porting means, said fluid propelling mechanism 
being adapted to impart a speed to said fluid 
operated actuator which is constantly propor 
tional to the rotary speed of said rotary Sup 
porting means, a fluid operated actuator, Sealed 
ducts connecting said fluid propelling mechanism 
with said actuator whereby, in response to rota 
tion of the supporting means, the fluid propelling 
mechanism operates automatically to propel the 
actuator, and means for preventing suction on 
the intake side of the fluid propelling mechanism. 

142. An apparatus of the class described, a 
spindle, a fluid operated actuator, and a fluid 
propelling mechanism adapted to impart a Speed 
to the fluid operated actuator which is con 
stantly proportional to the speed of movement of 
said spindle, said propelling mechanism and actu 
ator being included within a closed fluid circuit 
in a manner to enable the fluid discharged from 
said actuator to have a pressure charging effect 
upon said fluid propelling mechanism, said pro 
pelling mechanism being operable automatically 
in response to the rotation of the spindle. 

143. In apparatus of the class described, a 
rotary supporting spindle, a fluid pressure gener 
ating means driven in timed relation with Sadd 
spindle, a support, fluid actuated means for mov 
ing said second support, ducts connecting said 
fluid actuated means with said fluid pressure gen 
erating means, the fluid in said ducts being sealed 
against leakage from the system whereby a pre 
determined movement of said second supporting 
means is experienced in response to each revolu 
tion of the supporting spindle, and means for 
automatically controlling the degree of movement 
of said second support. 

144. In apparatus of the class described, a 
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rotary supporting spindle, a fluid pressure gener 
ating means driven in timed relation with said 
spindle, a support, fluid actuated means for mov 
ing said second support, ducts connecting said 
fluid actuated means with said fluid pressure 
generating means, the fluid in said ducts being 
sealed against leakage from the system whereby 
a predetermined movement of said second Sup 
porting means is experienced in response to each 
revolution of the supporting spindle, and single 
control means for causing the stopping of One 
of said supports and the simultaneous reversal 
of the other of said supports. 

145. In apparatus of the class described, a 
rotary supporting spindle, a fluid pressure gen 
erating means driven in timed relation with Said 
spindle, a tool support, fluid actuated means for 
moving said tool second support, ducts connecting 
said fluid actuated means with said fluid pres 
sure generating means, the fluid in said ducts 
being Sealed against leakage from the System 
whereby a predetermined movement of saidsecond 
tool supporting means is experienced in response 
to each revolution of the Supporting spindle, and 
hydraulically actuated single control means for 
causing the stopping of, one of said supports and 
the simultaneous reversal of the other of said Supports. 

146. In apparatus of the class described, a main 
supporting spindle, a hydraulic actuator, a prime 
mover for driving said spindle, and a fluid pro 
pelling mechanism driven in timed relation with 
said supporting spindle and Said prime mover, 
said propelling mechanism and hydraulic actu 
ator being included within a closed circuit, the 
linear movement of the actuator being constantly 
proportional to the degree of movement experi 
enced by said spindle. 

147. In material working apparatus of the class 
described, a Supporting spindle, a fluid propelling 
mechanism driven in timed relation with said 
supporting spindle, a fluid operated actuator, and 
means connecting said fluid propelling mecha 
nism with said actuator in a manner to confine 
fluid bodies on opposite sides of the actuator, 
whereby said actuator during the movement 
thereof is subjected to fluid pressure on opposite 
sides and whereby a governed amount of travel 
is experienced by the actuator for each revolution 
of the supporting spindle. 

148. In apparatus of the class described, a sup 
porting spindle, a fluid propelling mechanism 
driven in timed relation with said supporting 
spindle, a fluid operated actuator, closed ducts 
connecting said fluid propelling mechanism with 
said actuator whereby, in response to rotation of 
the supporting spindle, the fluid propelling mech 
anism operates automatically to propel the actu 
ator, rapid traverse mechanism for propelling said 
actuator at a faster speed, and fluid actuated 
mechanism for governing the rotation of said 
supporting spindle and for governing the oper 
ative functioning of Said rapid traverse mecha 
nism. 

149. In material Working apparatus, a frame, a 
spindle rotatably supported thereby, a prime 
mover for rotating Said Spindle, a shiftable car 
riage, a hydraulic actuator for relatively shifting 
said carriage and spindle, a variable displacement 
pump driven in timed relation with said spindle 
and prime mover for propelling said actuator, 
pumping means for delivering fluid at a low pres 
sure to said actuator for rapid traverse purposes, 
said second pump being operable independently 
of sadd first mentioned pump, and means co 
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trolled by the low pressure fluid for governing 
the operative functioning of said prime mover. 

150. In an automatic lathe of the class de 
scribed, a frame, a spindle rotatably mounted in 
said frame, a variable displacement pump driven 
from said spindle, a shiftable carriage, a fluid 
operated actuator connected with said pump for 
shifting said carriage, said connection including 
ducts for delivering fluid discharged by the pump 
to one side of the actuator for propelling pur 
poses and for directing fluid under pressure from 
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the discharge side of the actuator to the intake 
side of the pump, a driving means, a clutch mech 
anism for controlling the delivery of power from 
the driving means to the spindle, a gear pump 
driven by said driving means for delivering fluid 
at low pressure to said actuator, and a second 
fluid operated actuator for controlling the clutch 
mechanism, said actuator being operatively con 
nectable with said gear pump. 

151. In a hydraulic actuator system for mov 
ing machine parts and the like, a fluid operated 
actuator, a low pressure circuit connected to said 
actuator for imparting rapid traverse thereto, a 
high pressure fluid circuit connected with said 
actuator for imparting a slower feeding movement 
thereto, each of said circuits being adapted to 
function independently of the other, a second 
fluid operated actuator, a single valve mechanism 
for controlling the functioning of said circuits, 
and means for varying the rate of fluid flow to 
said actuators to thereby control the individual 
speed of each actuator during the feeding move 
ment thereof. 

152. In a hydraulic actuator system for mov 
ing machine parts and the like, a fluid operated 
actuator, a low pressure circuit connectable with 
said actuator for imparting rapid traverse there 
to, a high pressure fluid circuit connectable with 
said actuator for imparting a slower feeding 
movement thereto, each of Said circuits being 
adapted to function independently of the other, a 
second fluid operated actuator connected with 
said low and high pressure circuits, valve mech 
anism connected wholly within the low pressure 
circuit for rendering said circuit functionally in 
operative during the functioning of the high pres 
Sure circuit, and means for varying the rate of 
fluid flow to said actuators whereby to govern the 
speed of said actuators during the feeding move 
ment thereof. 

153. In material working apparatus, a rotary 
supporting means, driving means therefor, fluid 
pressure generating means driven in timed rela 
tion with said rotary Supporting means, a car 
riage, said carriage and rotary supporting means 
being relatively shiftable in a plurality of direc 
tions, a hydraulic actuator for effecting relative 
movement between the spindle and carriage in a 
given direction, said actuator being connected on 
one side thereof with the intake side of said fluid 
pressure generating means, and the opposite side 
of said actuator being connected with the outlet 
side of said fluid pressure generating means, a 
second hydraulic actuator for imparting relative 
movement to the spindle and carriage in another 
direction, said last mentioned actuator being con 
nectible, in a closed circuit with said fluid pres 
sure generating means, and means for selectively 
controlling the operative functioning of said actu 
ators. 

154. In material working apparatus, a frame 
structure, a rotary spindle supported thereby, a 
Supporting carriage, a hydraulic actuator for 
efecting relative movement between the spindle 
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and said carriage, a feed pump for imparting 
feeding movement to said hydraulic actuator, an 
electric motor for rotating said spindle and for 
driving said feed pump, a rapid traverse pump 
for propelling said actuator at a relatively rapid 
rate, a reservoir for supplying fluid to said rapid 
traverse pump, valve mechanism for governing 
the operative functioning of said pumps and the 
direction of movement of said hydraulic actuator, 
said valve mechanism being adapted to render 
the feed pump functionally operable independ 
ently of said rapid traverse pump by permitting 
the circulation of fluid from the reservoir through 
said rapid traverse pump and thence to said res 
ervoir, and restricted orifice means for directing 
returned fluid to said reservoir. 

155. In material working apparatus of the class 
described, a shiftable carriage, a fluid operated 
actuator for shifting said carriage, a high pres 
sure pump for delivering fluid for feeding pur 
poses to said actuator, means for varying the 
effective flow of fluid to the actuator for pro 
pelling purposes and thereby govern the rate of 
feeding movement of said actuator, a low pres 
sure circuit including a second pump for pro 
pelling fluid in said circuit, and a valve mecha 
nism connected wholly within Said low pressure 
circuit for controlling the direction of flow of 
fluid in said circuit. 

156. In material working apparatus of the class 
described, a shiftable carriage, a fluid operated 
actuator for shifting said carriage, fluid pro 
pelling mechanism for delivering fluid to said 
actuator for feeding purposes, a low pressure fluid 
circuit connected with said actuator, said circuit 
including a second fluid propelling mechanism 
and power operated shiftable valve mechanism 
for connecting said second fluid propelling mech 
anism and said actuator, said valve mechanism 
being adapted in one shifted position to effect 
circulation of low pressure fluid and in another 
shifted position to render said low pressure fluid 
operable for propelling said actuator at a rapid 
traverse speed, means for unbalancing the fluid 
pressure within said valve mechanism to effect 
the shifting thereof, and means for controlling. 
the actuation of the unbalancing, means. 

157. A system of hydraulic control and actua 
tion including a hydraulic actuator, a relatively 
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high pressure pumping mechanism for impart 
ing feeding movement to said actuator, the fluid 
interposed between the discharge side of said 
actuator and the intake. side of said pumping 
mechanism being maintained at a pressure which 
is sufficient to insure the operative functioning of 
said pumping mechanism, a second pumping 
mechanism for imparting rapid traverse to said 
actuator, and a shiftable control mechanism 
adapted in one shifted position to direct fluid 
from the first mentioned pump for feeding pur 
poses to said actuator independently of said sec 
ond mentioned pumping mechanism. 

158. A system of hydraulic Control and actu 
ation including a hydraulic actuator, a relatively 
high pressure pumping mechanism for imparting 
feeding movement to said actuator, the fluid in 
terposed between the discharge side of said actul 
ator and the intake side of said pumping mecha 
nism being maintained at a pressure which is 
sufficient to insure the operative functioning of 
said pumping mechanism, a second pumping 
mechanism for imparting rapid traverse to said 
actuator, and a control mechanism for rendering 
the second pumping mechanism functionally in 
operative for propelling purposes with respect to 
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the actuator during the functioning of the first 
mentioned pumping mechanism. 

59. In a hydraulic actuator system for moving 
machines parts and the like, a hydraulic actuator 
including a piston within a cylinder, a high pres 
Sure pumping mechanism for imparting feeding 
movement to said actuator, the fluid interposed 
between the discharge side of said actuator and 
the intake side of said pumping mechanism being 
maintained at a pressure, a second fluid propelling 
means for imparting rapid traverse to Said actu 
ator, and hydraulically actuated valve means for 
rendering the second mentioned propelling means 
functionally inoperative for propelling purposes 
with respect to the actuator piston during the 
operative functioning of the other propelling 
eaS - 

160. In matcrial working apparatus of the class 
described, a prime mover, a hydraulic actuator 
including a piston within a cylinder, fluid pro 
pelling mechanism driven in timed relation with 
Said prime mover and adapted to impart a speed 
to the actuator which is constantly proportional 
to the speed of travel of said prime mover, means 
connecting said fluid propelling mechanism with 
said hydraulic actuator, means operable in syn 
chronism with said prime mover for imparting 
rapid movement to said actuator, and means for 
Selectively controlling the operative functioning 
of the fluid propelling nechanism and the means 
for imparting movement to the actuator. 

161. A hydraulic actuator system comprising a 
hydraulically operated actuator, a low pressure 
circuit for imparting rapid traverse to said actu 
ator, a high pressure circuit for imparting slower 
feeding movement thereto, and control mecha-. 
nism including valve means within the low pres 
sure circuit having an arrangement of ports for 
governing the direction of fluid flow to said actu 
ator and adapted, when directing fluid thereto 
in a given direction to move said actuator at a 
rapid rate a predetermined distance, to render 
the feeding circuit operative for propelling pur 
poses and to simultaneously circulate the rapid 
traverse circuit at substantially no pressure, said 
valve means being further adapted, when fluid is 
directed thereby to the actuator in the Opposite 
direction, to render the feeding circuit functional 
ly inoperative and the rapid traverse circuit func 
tionally operative for inparting rapid reverse 
movement to said actuator. 

162. A hydraulic actuator system comprising a 
hydraulically operated actuator, a low pressure 
circuit for in parting rapid traverse to said actu 
ator, a high pressure circuit for imparting slower 
feeding navement thereto, and control mecha 
nism including valve means wholly within the low 
pressure circuit having an arrangement of ports 
for governing the direction of fluid flow to said 
actuator and adapted, when directing fluid there 
to in a given direction to move said actuator at a 
rapid rate a predetermined distance, to render the 
feeding circuit operative for propelling purposes 
and to simultaneously circulate the rapid traverse 
circuit at substantially no pressure, Ssaid valve 
rneans being further adapted, when fluid is di 
rected thereby to the actuator in the opposite di 
rection, to render the feeding circuit functional 
ly inoperative and the rapid traverse circuit 
functionally operative for imparting rapid reverse 
movement to said actuator. 

163. In a hydraulic actuator System for con 
trolling the movements of machine parts, a hy 
draulic actuator including a piston and cylinder 
relatively movable with respect to each other, 
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fluid propelling means for delivering fluid at a 
relatively rapid rate to said cylinder, fluid pro 
pelling means for delivering fluid at a slower 
rate to said cylinder, and automatically shiftable 
valve mechanism for controlling the timed func 
tioning of the actuator, said valve mechanism 
being constructed and arranged so that in one 
position it serves to prevent direct communication 
between said first mentioned fluid propelling 
means and said actuator and to simultaneously 
condition the second mentioned fluid propelling 
means operable to propel said actuator. 

164. In a hydraulic actuator system for con 
trolling the movements of and for actuating 
machine parts and the like, a hydraulic actuator 
including a piston and cylinder relatively mov 
able with respect to each other, a hydraulic feed 
ing circuit, a hydraulic rapid traverse circuit, a 
constantly driven rapid traverse pump within 
said latter circuit, a feed pump within said 
feeding circuit, means for driving said feed 
pump, and shiftable means cooperative with the 
fluid flow in the rapid traverse circuit for Con 
trolling the operative functioning of at least one 
of said pumps. 

165. In a hydraulic actuator system for Con 
trolling the movements of and for actuating 
machine parts and the like, a hydraulic actuator 
including a piston and cylinder relatively mov 
able with respect to each other, a rotary spindle, 
a feed pump mechanically connected with Said 
spindle, said feed pump being connected with 
said actuator for propelling same at a feeding 
rate, means for imparting rapid movement to 
said actuator, and means for effecting the ar 
resting of the movement of the spindle and Con 
sequently the flow of fluid from the feed pump 
to said actuator during the rapid traverse of said 
actuator, the arresting of the flow of fluid to and 
from said feed pump serving to render the rapid 
traverse means functionally operable. 

166. In a machine tool, a frame structure, a 
supporting spindle rotatably mounted therein, 
rotary spindle driving transmission, supporting 
means, actuator means for effecting relative 
movement between said supporting spindle and 
said supporting means, feeding transmission for 
said actuator means, a prime mover for driving 
both transmissions, power operated rapid traw 
erse transmission for causing said actuator 
means to effect relative movement between said 
spindle and supporting means to a feeding posi 
tion and for causing reversal of said actuator 
means, said feeding transmission and rotary tool 
driving transmission being driven in Syn 
chronism from said prime nover, and means for 
rendering said rapid traverse transmission func 
tionally ineffective to thereby condition the 
feeding transmission for operatively propelling 
said actuator neans. 

167. In a machine tool, a frame structure, a 
supporting spindle rotatably mounted therein, 
rotary spindle driving transmission, supporting 
means, actuator means for effecting relative 
movement between said support spindle and said 
supporting means, feeding transmission for said 
actuator means, a prime mover for driving both 
transmissions, power operated rapid traverse 
transmission for causing said actuator means 
to effect relative movement between said spindle 
and supporting means to a feeding position and 
for causing reversal of said actuator means, said 
feeding transmission and rotary tool driving 
transmission being driven in synchronism from 
said prime nover, and means for rendering said 
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rapid traverse transmission functionally in 
effective to thereby condition the feeding trans 
mission for operatively propelling said actuator 
means, said feeding and rapid traverse trans 
missions being simultaneously operable in pro 
pelling said actuator means during at least a 
portion of the cycle of movement thereof. 

168. The combination with a rotary supporting 
spindle, supporting means movable relatively 
thereto and actuator means for effecting said 
relative movement, of a spindle transmission for 
governing the rotation of said spindle, feeding 
transmission for governing the relative move 
ment between said spindle and supporting 
means, means for synchronously driving said 
transmissions, rapid traverse transmission for 
effecting rapid movement between said spindle 
and supporting means, and control mechanism 
for rendering said rapid traverse transmission 
functionally inoperative with respect to said ac 
tuator means to thereby condition said feeding 
and spindle transmissions functionally operative. 

169. In a fluid transmission system and con 
trol mechanism therefor, a first fluid circuit 
including fluid pressure generating means there 
for, a second fluid circuit including a second 
fluid pressure generating means adapted to move 
fluid as a unit in said second circuit, control 
mechanism including a shiftable plunger within 
a housing for determining the starting and stop 
ping of fluid flow in said bircuits, and means 
responsive to the flow of fluid in at least one of 
the circuits for variously and automatically posi 
tioning said control mechanism. 

170. In a fluid transmission system for ma- i. 
chine tools and the like, a first fluid circuit 
including fluid pressure generating means there 
for, control mechanism including a shiftable 
plunger within a housing for determining the 
starting and stopping of the fluid flow in said 
circuit, a second fluid circuit including a second 
fluid pressure generating means which is 
adapted to be functionally operative independent 
of said first fluid pressure generating means, 
and means for maintaining fluid within said Sec 
ond circuit to provide an abutment for fluid in 
said first circuit when said second circuit is 
functionally inoperative. 

171. In a fluid transmission system for ma 
chine tools and the like, a first fluid power cir 
cuit including fluid pressure generating means 
therefor, driving means for said fluid pressure 
generating means, control mechanism for said 
circuit including a shiftable plunger within a 
housing for determining the starting and stop- 5. 
ping of fluid flow in said circuit, a second fluid 
pressure generating means, driving means for 
said second fluid pressure generating means in 
dependent of the first mentioned driving means, 
and means automatically actuated by said first 
circuit for starting and stopping of fluid flow in 
said second circuit in timed relation with the 
fluid flow in said second circuit. 

172. In a metal working apparatus, a rotary 
supporting means, a transmission for delivering 
power to said supporting means, a second Sup 
porting means relatively movable with respect 
to said rotary supporting means, a shiftable ac 
tuator member for causing said relative move 
ment, a feed transmission for delivering power 
to said actuator member, means positively con 
necting said transmissions to effect uninterrupted 
synchronized movement of said transmissions, a 
source of power supply common to both trans 
missions, independent means for imparting rela 
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tive rapid traverse to said actuator member with 
Out affecting said positive connection of said 
transmissions, and control means for governing 
the timed functioning of said transmissions. 

173. In a metal working apparatus, a rotary 
Supporting means, a transmission for delivering 
power to said Supporting means, a second sup 
porting means relatively movable with respect to 
Said rotary Supporting means, a shiftable actuator 
member for causing said relative movement, a 
feed transmission for delivering power to said 
actuator member, a source of power supply com 
mon to both transmissions, a unitary means for 
coupling Said transmissions for driving purposes 
with said source of power supply to effect unin 
terrupted synchronized movement of said trans 
missions, independent means for imparting rela 
tive rapid traverse to said actuator member with 
out affecting said positive connection of said 
transmissions, and control means for governing 
the timed functioning of said independent means 
for imparting relative rapid traverse. 

174. In a metal working apparatus, a rotary 
Supporting means, a transmission for delivering 
power to said supporting means, a second sup 
porting means relatively movable with respect 
to said rotary supporting means, a shiftable ac 
tuator member for causing said relative move 
ment, a feed transmission for delivering power 
to said actuator member, a source of power sup 
ply common to both transmissions, a single clutch 
eaS for coupling said transmissions for driving 

purposes with said source of power supply to 
effect uninterrupted synchronized movement of 
Said transmissions, independent means for im 
parting relative rapid traverse to said actuator 
member without affecting said positive connection 
of Said transmissions, and control means for 
governing the timed functioning of said clutch 
means and said independent means for imparting 
relative rapid traverse. 

175. In a metal working apparatus, a rotary 
Supporting means, a transmission for delivering 
power to Said supporting means, a second sup 
porting means relatively movable with respect 
to said rotary supporting means, a shiftable ac 
tuator member for causing said relative move 
ment, a feed transmission for delivering power 
to said actuator member, a source of power supply 
common to both transmissions, a single clutch 
means for coupling said transmissions for driving 
purposes with said source of power supply to ef 
fect uninterrupted synchronized movement of 
said transmissions, independent means for im 
parting relative rapid traverse to said actuator 
member without affecting said positive connec 
tion of said transmissions, control means for gov 
erning the timed functioning of said clutch 
means and said independent means for imparting 
relative rapid traverse, and fluid power means 
for actuating said clutch means. 

176. In a metal Working apparatus, a rotary 
supporting means, a transmission for delivering 
power to said Supporting means, a second sup 
porting means relatively movable with respect to 
said rotary supporting means, a shiftable actuator 
member for causing said relative movement, a 
feed transmission for delivering power to said 
actuator member, means positively connecting 
said transmissions to effect uninterrupted syn 
chronized movement of said transmissions when 
variation in load is experienced by at least one 
of said supporting means, a source of power Sup 
ply common to both transmissions, independent 
marans for imparting relative rapid traverse to 
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said actuator member without affecting said posi 
tive connection of said transmissions, and control 
means for governing the timed functioning of 
said transmissions. 17. In a metal Working apparatus, a rotary 
supporting means, a transmission for delivering 
power to said supporting means, a second sup 
porting means relatively movable with respect 
to said rotary supporting means, a shiftable ac 
tuator member for causing said relative move 
ment, an adjustable feed transmission for de 
livering power to said actuator member, means 
positively connecting Said transmissions to effect 
uninterrupted synchronized movement of said 
transmissions, a source of power supply common 
to both transmissions, independent means for 
imparting relative rapid traverse to said actuator 
member without affecting said positive connec 
tion of said transmissions, and control means for 
governing the timed functioning of said trans 
missions. 178. In a metal working apparatus, a rotary 
supporting means, a transmission for delivering 
power to said supporting means, a second sup 
porting means relatively movable with respect 
to said rotary supporting means, a shiftable actu 
ator member for causing said relative movement, 
a feed transmission for delivering power to said 
actuator member, means positively connecting 
said transmissions to effect uninterrupted Syn 
chronized movement of said transmissions, Speed 
change gearing for at least one of said transmis 
sions, a source of power supply common to both 
transmissions, independent means for imparting 
relative rapid traverse to said actuator member 
without affecting said positive connection of said 
transmissions, and control means for governing 
the timed functioning of Said transmissions. 

179. In a metal working apparatus, a rotary 
Supporting means, a transmission for delivering 
power to said Supporting means, a second Sup 
porting mears relatively movable with respect 
to said rotary supporting means, a shiftable actu 
ator member for causing said relative movement, 
an adjustable transmission driven by said rotary 
supporting means, a unitary means for connecting 
and disconnecting and for starting and stopping 
the rotation of said rotary supporting means, 
whereby to effect synchronized starting and ar 
resting of both the adjustable transmission and 
the relatively movable supporting means, a source 
of power supply common to both transmissions, 
independent means for imparting relative rapid 
traverse to said actuator member without affect 
ing the connection between said transmissions, 
and control means for governing the timed func 
tioning of said transmissions. 

180. In a metal working apparatus, a rotary 
supporting means, a transmission for delivering 
power to said supporting means, a second Sup 
porting means relatively movable with respect 
to said rotary supporting means, a shiftable actu 
ator member for causing said relative movement, 
a feed transmission for delivering power to said 
actuator member, means positively connecting 
said transmissions to effect uninterrupted Syn 
chronized movement of Said transmissions, a 
source of power supply common to both trans 
missions, independent means for imparting rela 
tive rapid traverse to said actuator member with 
out affecting said positive connection of Said 
transmissions, and an automatic control means 
actuated in synchronism with the speed of said 
shiftable actuator member for governing the 
timed functioning of said transmissions. 
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181. In a machine tool structure, a rotary Sup 

porting spindle, driving means therefor, a re 
ciprocable supporting member, a rapid traverse 
transmission for said supporting member, a 
slower feed transmission for propelling said sup 
porting member independently of said rapid 
traverse transmission, power means for actuat 
ing said spindle driving means and said trans 
missions, shiftable control elements for selec 
tively causing the reciprocable member to be 
driven by either of said transmissions, one of 
said control elements being shiftable as an incl 
dent to the shifting of another of said control 
elements, and an initiating member adapted 
when shifted to a given position to cause one of 
said control elements to shift in a preselected di 
rection whereby to initiate actuation of another 
of said control elements. 

182. In a machine tool structure, a rotary sup 
porting spindle, driving means therefor, a Sup 
porting member movable in forward and reverse 
directions, a rapid traverse transmission for said 
supporting member, a slower feed transmission 
for propelling said supporting member inde 
pendently of said rapid traverse transmission, 
power means for actuating said spindle driving 
means and said transmissions, shiftable control 
elements for selectively causing the reciprocable 
member to be driven by either of said trans 
missions and in either forward or reverse direc 
tion, one of said control elements being shiftable 
as an incident to the shifting of another of said 
control elements, an initiating member adapted 
when shifted in a given direction to cause one 
of said control elements to shift in a predeter 
mined direction whereby to initiate actuation 
of another of said control elements, and means 
for shifting said first mentioned control element 
so as to cause Sald supporting member to be 
moved in a reverse direction. 

183. In a fluid transmission system for ma 
chine tools and the like, a first fluid circuit in 
cluding fluid pressure generating means there 
for, control mechanism including a shiftable 
plunger within a housing for determining the di 
rection of fluid flow in said circuit and control 
circuit means for causing said plunger to be 
shifted to its reverse position, a second fluid cir 
cuit including a second fluid pressure generating 
means which is adapted to be functionally oper 
able independently of said first fluid pressure 
generating means, and means for initiating the 
fluid flow in said control circuit as an incident 
to the flow of fluid in said second circuit, the 
fluid within said second circuit being secured 
against effective flowing when said second cir 
cuit is functionally inoperative. 

184. In a fluid transmission system for machine 
tools and the like, hydraulic actuator means now 
able in forward and reverse directions, a first 
fluid circuit including fluid pressure generating 
means for propelling said actuator means at a 
relatively rapid rate, in forward and reverse 
directions, control mechanism including a shift 
able control member for determining the direc 
tion of fluid flow in said circuit, secondary con 
trol circuit means for causing said control member 
to be shifted to its reverse position. Whereby said 
first fluid circuit will cause said hydraulic actua 
tor means to move in a reverse direction, and a 
second fluid circuit including a second fluid 
pressure generating means for propelling said 
actuator means at a slower speed in the forward 
direction, said second fluid pressure generating 
means being adapted to operatively function in 
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dependently of said first fluid pressure generating 
e8S, 

185. In a fluid transmission system for machine 
tools and the like, a first fluid circuit includ 
ing rapid traverse fluid pressure generating 
means, a second fluid circuit including slow 
traverse fluid pressure generating means which is 
adapted to be functionally operable independent 
ly of said rapid traverse fluid pressure generating 
means and means operable as an incident to the 
fluid flow in said first fluid circuit to cause said 
slow traverse fluid pressure generating means to 
be rendered functionally ineffective. 

186. A fluid transmission system for machine 
tools and the like, a hydraulic actuator member, 
two sources of fluid supply, means for conducting 
fluid from said sources to said actuator for 
propelling purposes, and control means operable 
for enabling the fluid from both of said sources 
to sinultaneously act upon said actuator member 
during a predetermined movement of said actua 
tor member and including means operable in 
response to the shifting of Said actuator member 
by the action of fluid from both of said sources 
to enable the positive continued movement of said 
actuator member under the influence of fluid 

... from only one of said sources. 
187. In a transmission for machine tools and 

the like, a rotary supporting spindle, a trans 
mission for said spindle, a Supporting member 
relatively translatable with respect to said 
spindle, feed transmission for relatively trans 
lating said supporting member and spindle, rapid 
traverse transmission for relatively translating 
Said supporting member and spindle independ 
ently of Said feed transmission, and means includ 
ling mechanism for arresting operation of said 
feed and spindle transmissions, which arresting 
Serves to render said rapid traverse transmission 
functionally operable independently of said feed 
transmission. 

188. In a transmission for machine tools and 
the like, a rotary supporting spindle, a trans 
mission for said spindle, a supporting member 
relatively translatable with respect to said spindle, 
feed transmission for relatively translating said 
Supporting member and spindle, rapid traverse 
transmission for relatively translating said sup 
porting member and spindle in forward and re 
verse directions independently of said feed trans 
mission, and means including mechanism for 
arresting operation of said feed and spindle trans 
missions, which arresting serves to render said 
rapid traverse transmission functionally operable 
independently of said feed transmission for caus 
ing relative reverse movement of said supporting 
member and spindle. 

189. In a fluid transmission system and control 
mechanism therefor, a first fluid circuit including 
fluid pressure generating means therefor and re 
stricted orifice means for maintaining a prede 
termined pressure in said circuit, a second fluid 
circuit including a second fluid pressure generat 
ing means adapted to move fluid as a unit in said 
second circuit, control mechanism including a 
shiftable plunger within a housing for determin 
ing the starting and stopping of fluid flow in said 
circuits, and means responsive to the flow of 
fluid in at least one of the circuits for variously 
and automatically positioning said control 
mechanism. 

190. In a fluid transmission system and control 
mechanism therefor, a first fluid circuit including 
fluid pressure generating means therefor, a 

O 

5 

20 

2 5 

30 

40 

45 

50 

55 

60 

70 

second fluid circuit including a second fluid pres- 75 



0 

5 

40 

5 

6. 

65 

5 

2,078,896 
sure generating means and means for preventing 
leakage whereby to move fluid as a unit in said 
second circuit, control mechanism including a 
shiftable plunger within a housing for determin 
ing the starting and stopping of fluid flow in said 
circuits, and means responsive to the flow of fluid 
in at least one of the circuits for variously and 
automatically positioning said control mech 
anism. 191. In a hydraulic actuator system for moving 
machine parts and the like, an actuator including 
a cylinder and piston, fluid pressure generating 
means having intake and outlet ports, a closed 
duct leading from the intake of the fuld pressure 
generating means to one side of the actuator 
piston, a second closed duct leading from the 
outlet of the fluid pressure generating means to 
the Opposite side of the actuator piston, whereby 
fluid may be sealed against leakage within said 
ducts and moved as a unit for effecting the move 
ment of said actuator, and a second fluid pres 
Sure generating means adapted to intermittently 
shift said actuator and, as an incident to said 
shifting, cause intermittent replacement of the 
fiuid which is shifted as a unit by said first men 
tioned pressure generating means. 

192. In a hydraulic actuator system for moving 
machine parts and the like, a fluid operated ac 
tuator, a fluid circuit for effecting rapid travese 
of said actuator, Said circuit including ducts con 
nected with opposite sides of the actuator and 
fiuid propelling means connected with said ducts, 
and a Second fluid circuit for in parting feeding 
movement to said actuator, said second circuit 
including a fluid propelling mechanism and ducts 
connecting said mechanism with said actuator, 
the functioning of Said second circuit being inde 
pendent of the functioning of the first circuit, 
the fluid under pressure in said first circuit serv 
ing to seal the fluid in the second circuit against 
leakage. 

193. In a hydraulic actuator system for moving 
machine parts and the like, a fluid Operated ac 
tuator, a fluid circuit including rapid traverse fluid 
generating means for effecting rapid traverse of 
Said actuator, said circuit including ducts con 
nected with opposite sides of the actuator and 
fluid propelling means connected with said ducts, 
and a second fluid circuit for imparting feeding 
movement to said actuator, said second circuit 
including a fluid propelling mechanism connect 
ible with said actuator, the functioning of said 
second circuit being independent of the function 
ing of the first circuit, the fluid in said second 
circuit being sealed against leakage by the fluid 
pressure developed by said rapid traverse fluid 
pressure generating means. 

194. In a hydraulic actuator system for moving 
machine parts and the like, a fluid operated ac 
tuator, a low pressure fluid circuit connected to 
said actuator for imparting Tapid traverse there 
to in opposite directions, a high pressure fluid cir 
cuit including adjustable fluid pressure generat 
ing means connected with said actuator for in 
parting slower feeding movement thereto at vari 
ous rates, each of said circuits being adapted to 
function independently of the other, and means 
for selectively controlling the functioning of said 
circuits. 195. In material working apparatus of the class 
described, a rotary supporting member, driving 
means therefor including a prime mover, fluid 
propelling mechanism driven in timed relation 
with said supporting member and having means 
for preventing slippage of fluid from the high to 
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the low pressure side thereof, said means includ 
ing valve means within said fluid propelling mech 
anism, hydraulically actuated clutch means for 
coupling said prime mover with said driving 
means, a fluid operated actuator, and ducts con 
necting said actuator with said fluid propelling 
mechanism, the fluid propelling mechanism and 
ducts being so arranged that fluid contained 
therein may be moved as a unit whereby the move 
ment experienced by said actuator will be di 
rectly proportional to the movement of the sup 
porting member, and fluid power means to move 
said actuator at a faster speed and to actuate said 
clutch means. 

196. In material working apparatus of the class 
described, rotary supporting means, driving means 
therefor including a prime mover, a variable dis 
placement plunger pump directly driven by said 
rotary means, hydraulically actuated clutch 
means for Connecting and disconnecting the ro- : 
tary means with respect to said driving means, 
said plunger pump being operable automatically 
when rotation is imparted to said rotary Sup 
porting means, and a second pump adapted to 
furnish fluid pressure to actuate said clutch. 

197. An apparatus of the class described in 
cluding a spindle, a fluid operated actuator, and 
a fluid propelling mechanism having means pro 
vided therein for Sealing against leakage whereby 
to adapt said mechanism to impart a speed to said 
actuator which is constantly proportional to the 
speed of movement of said spindle, said propelling 
mechanism and actuator being included Within a 
closed fluid circuit, Said propelling mechanism 
being Operable automatically in response to the 
rotation of Said spindle. 

198. In material working apparatus of the class 
described, a rotary supporting means, driving 
means therefor, a variable delivery fluid propel 
ling mechanism driven by Said rotary means, a 
shiftable carriage, a fluid Operated actuator for 
moving said carriage, one extremity of said actu 
ator being connected with the intake Side of Said 
fluid propelling mechanism, and the opposite ex 
tremity of said actuator being connected with 
the outlet side of said mechanism, a second car 

'-riage, a fluid operated actuator for moving said 
second carriage, a second variable delivery fluid 
propelling mechanism driven from said rotary 
supporting means, one extremity of Said second 
actuator being connected with the inlet side of 
said second fluid propelling mechanism, and the 
opposite extremity of said actuator being con 
nected to the outlet side of Said mechanism, a 
rapid traverse pump providing the Source of 
rapid traverse fluid for both of Said actuators, 
and means operable in response to pressure of 
fluid from said rapid traverse pump for causing 
said variable delivery fluid propelling mecha 
nisms to shift each of said actuators at prese 
lected individual feeding rates. 

199. In material working apparatus of the class 
described, a frame, a rotary supporting means, a 
shiftable carriage, a fluid operated actuator for 
shifting said carriage, a variable displacement 
pump for delivering fluid to said actuator, a gear 
pump for delivering fluid at low pressure to said 
actuator, and a reservoir for retaining a fluid me 
dium, said reservoir being positioned above the 
level of the gear pump and above said fluid op 
erated actuator, whereby to effect the delivery of 
fluid to said gear pump under pressure. 

200. In a hydraulic actuator system for mov 
ing machine parts and the like, a hydraulic ac 
tuator including a piston within a cylinder, a 
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plunger pump including shiftable pressure gen 
erating plungers, actuating means for said 
plungers and means interposed between said ac 
tuating means and said plungers for causing the 
plungers to experience substantially uniform ac 
celeration and deceleration during the compres 
Sion stroke thereof, whereby to cause the deliv 
ery of fluid under pressure at a substantially uni 
form rate to one side of the actuator piston, and 
means for directing fluid from the opposite side 
of said piston to the intake side of said fluid pro 
pelling means, the fluid from the discharge side 
of said actuator being sufficient to charge the in 
take side of Said fluid propelling means, whereby 
said actuator experiences constant linear travel 
in accordance with the uniform delivery of fluid 
by Said plunger pump. 

201. In a hydraulic actuator systern for mov 
ing machine parts and the like, a hydraulic ac 
tulator including a piston within a cylinder, a 
plunger pump including shiftable pressure gen 
erating plungers, actuating means for said plung 
ers and means interposed between said actuating 
means and said plungers for causing the plung 
ers to experience substantially uniform accelera 
tion and deceleration during the compression 
stroke thereof, whereby to cause the delivery of 
fluid under pressure at a substantially uniform 
rate to one side of the actuator piston, and means 
for directing fluid from the opposite side of said 
piston to the intake side of said variable dis 
placement plunger pump, the fluid from the dis 
charge side of said actuator being sufficient to 
charge the intake side of said plunger pump, 
whereby said actuator experiences constant 
linear travel in accordance with the uniform de 
livery of fluid by said plunger pump. . 

202. In material working apparatus of the class 
described, a prime nover, a hydraulic actuator in 
cluding a piston within a cylinder, a plunger pump 
driven in timed relation with said prime mover, 
said plunger pump including shiftable pressure 
generating plungers, actuating means for said 
plungers, and means interposed between said ac 
tuating means and Said plungers for causing the 
plungers to experience substantially uniform ac 
celeration and deceleration during the compres 
sion stroke thereof, whereby to impart a linear 
speed to the actuator which is constantly in syn 
chronism with the speed of travel of said prime 
nover, and fluid conducting means free from air 
connecting said plunger pump with said hy 
draulic actuator. 

203. In material working apparatus of the 
class described, a prime nover, a hydraulic ac 
tuator including a piston within a cylinder, 
plunger pump driven in timed relation with said 
prime mover, said plunger pump including shift 
able pressure generating plungers, actuating 
means for said plungers, and means interposed be 
tween said actuating means and Said plungers for 
causing the plungers to experience substantially 
uniform acceleration and deceleration during the 
compression stroke thereof, whereby to impart a 
linear speed to the actuator which is constantly 
proportional to the speed of travel of said prime 
mover, fluid conducting means free from air con 
necting said plunger pump with said hydraulic 
actuator, and means for imparting rapid move 
ment to said actuator. 

204. In a hydraulic actuator system for con 
trolling the movement of machine parts and the 
like, a hydraulic actuator including a piston with 
in a cylinder, fluid propelling mechanism for de 
livering fluid under relatively high pressure to 
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propel the actuator at a feeding rate, a second 
relatively low pressure fluid propelling mecha 
nism for propelling said actuator piston at a 
rapid rate, shiftable valve means for selectively 
controlling the delivery of fluid from the low 
pressure means to the actuator, said waive means 
serving in one shifted position to operatively con 
nect the low pressure propelling mechanism with 
the actuator and in another shifted position to 
render said propelling mechanism functionally 
inoperative for propelling purposes with respect 
to said hydraulic actuator, and restriction means 
for receiving fluid discharged from said actua 
tor during the rapid traverse movement thereof, 
whereby, upon the termination of the movement 
of the actuator at a rapid rate, the high pres 
sure fluid is maintained operative for propelling 
purposes during the feeding movement of said 
actuator. 

205. In a hydraulic actuator system for now 
ing machine parts and the like, a hydraulic actu 
ator including a piston within a cylinder, and a 
plunger pump including shiftable pressure gen 
erating plungers, actuating means for said 
plungers, and means interposed between said ac- : 
tuating means and said plungers for causing said 
plungers to experience substantially uniform ac 
celeration and deceleration during the compres 
sion stroke thereof, said plungers being adapted 
to discharge fluid under relatively high pressure 
to one side of said actuator during one portion 
of their stroke and to receive fluid for charging 
purposes during the opposite stroke thereof, the 
discharge side of said actuator serving to force 
fluid under pressure from Said cylinder to the 
pump plungers for effecting the charging stroke 
thereof. 
206. In a hydraulic actuator system for con 

trolling the movements of and for actuating ma 
chine parts and the like, a hydraulic actuator 
including a piston and cylinder relatively mov 
able with respect to each other, fluid pressure 
generating means for delivering fluid at a rela 
tively rapid rate to said cylinder, fluid pressure 
generating means for delivering fluid at a slower 
rate to said cylinder, a fluid reservoir, a. shift 
able valve adapted in one position to allow the 
by-passing of fluid from said first mentioned 
fluid pressure generating means into said reser 
voir and to connect the second fluid pressure 
generating means in a closed circuit with said 
actuator, and means for restricting the flow of 
fluid returned to said reservoir. 

207. In a hydraulic actuator system for con 
trolling the movements of and for actuating ma 
chine parts and the like, a hydraulic actuator 
including a pistora and cylinder relatively mov 
able with respect to each other, a hydraulic feed 
ing circuit, a hydraulic rapid traverse circuit, a 
constantly driven rapid traverse pump within 
Said latter circuit, a feed pump within said feed 
ing circuit, means for driving said feed pump, 
shiftable means operable in accordance with the 
direction of fluid flow in the rapid traverse cir 
cuit for controlling the Operative functioning of 
said feed pump, and restriction means within 
said rapid traverse circuit for presenting the re 
quired fluid pressure to actuate said shiftable 
leaS. 

208. In material working apparatus of the 
class described, a rotary supporting member, a 
pump driven in timed relation with said sup 
porting member, a transmission for said rotary 
supporting member, a fluid operated actuator, 
ducts connecting said actuator with said pump, 
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said ducts and pump being so arranged that the 
movement experienced by the actuator will be 
directly proportional to the degree of rotation 
of said rotary supporting member, means for ad 
justing the displacement of said pump, and pick 
of gears for controlling the speed at which said 
pump is driven by said rotary supporting men 
ber. 

209. In a hydraulic actuator system, a hy 
draulic actuator including a piston and cylinder 
construction, fluid propelling means for deliver 
ing fluid at a rapid rate to said cylinder, fluid 
propelling means for delivering fluid at a slower, 
uniform feeding rate to said cylinder, and shift 
able valve means adapted in one position to 
allow the by-passing of fluid from the first men 
tioned propelling, means, whereby to render the 
second fluid propelling means functionally oper 
able for propelling said actuator. 

210. In a hydraulic actuator system for con 
trolling the movements of and for actuating ma 
chine parts and the like, a hydraulic actuator 
including a piston and cylinder relatively mov 
able with respect to each other, a relatively 
small delivery pump adapted to deliver fluid at 
a uniform feeding rate for imparting feeding 
movement to said actuator, a relatively large 
delivery pump for imparting rapid movement to 
said actuator, a source of fluid supply, and shift 
able valve means adapted in One position to 
effect the by-passing of fluid from said large de 
livery pump to said source of supply under rela 
tively low pressure during the operative func 
tioning of the small delivery pump, and in an 
other shifted position to direct fluid from said 
large delivery pump for propelling said actuator 
at a rapid rate, and fluld control means operated 
by fluid from one of said pumps for controlling 
the operative effectiveness of the Small delivery 
Our2. 211. In a hydraulic actuator system, the com 
bination of a fluid Operated actuator, piston Sup 
porting means, a plurality of pistons reciprocably 
mounted in said supporting means adapted to 
deliver fluid under pressure at a uniform feed 
ing rate, valve mechanism for controlling the 
delivery of fluid toward and away from said pis 
tons, said valve mechanism including means co 
operating with a surface to prevent leakage of 
fluid from the high to the low pressure side of 
the system along said surface, a duct leading 
from the outlet of said valve mechanism to one 
side of the fluid operated actuator, and a fluid 
delivery duct connected with the intake of Said 
valve mechanism. 

212. In apparatus of the class described, a 
rotary supporting means, a fluid propelling mech 
anism for delivering fluid at a uniform feeding 
rate and driven in timed relation with said sup 
porting means, said fluid propelling mechanism 
being adapted to impart a speed to said fluid op 
erated actuator which is constantly proportional 
to the rotary speed of said rotary supporting 
means, a fuld operated actuator, duct means con 
necting said fluid propelling mechanism with 
said actuator whereby, in response to rotation of 
the supporting means, the fluid propelling mech 
anism operates automatically to propel the actu 
ator, and means for maintaining a predetermined 
fluid pressure on the intake side of sadd fluid pro 
pelling mechanism, 

213. In material working apparatus, a source 
of fluid supply, a shiftable carriage, a fluid op 
erated actuator for shifting said carriage, fluld 
propelling mechanism for delivering fluid to said 
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actuator for imparting a uniform feeding speed 
thereto, low pressure fluid circuit means con 
nectible with said actuator and including a sec 
ond fluid propelling mechanism, shiftable valve 
mechanism positioned wholly within said low 
pressure circuit means adapted in one shifted po 
sition to allow by-passing of the low pressure 
fluid and in another shifted position to block the 
return of the low pressure fluid to said source 
of supply, hydraulically actuated means for shift 
ing said valve mechanism, and means for control 
ling the actuation of said hydraulically actuated 
eaS. 
214. In material working apparatus, a source 

of fluid Supply, a shiftable carriage, a fluid oper 
ated actuator for shifting said carriage, a high 
pressure pump for delivering fluid at a uniform 
rate of flow for feeding purposes to said actuator, 
means for varying the effective flow of fluid to 
the actuator for propelling purposes and thereby 
govern the rate of feeding movement of said ac 
tuator, a low pressure circuit including a second 
pump for propelling fluid in said circuit, and hy 
draulically shiftable valve mechanism for receiv 
ing only low pressure fluid, said valve mechanism 
adapted in One shifted position to allow the circu 
lation of fluid to said source of supply, and in 
another shifted position to block said circulation. 

215. A system of hydraulic control, including a 
hydraulic actuator, high pressure pump mech 
anism for imparting feeding movement to said 
actuator, means for maintaining the fluid at the 
discharge side of said actuator under pressure, 
a second pumping mechanism for imparting rapid 
traverse to said actuator, shiftable control mech 
anism adapted in one shifted position to direct 
fluid from the first mentioned pump for feeding 
purposes to said actuator, and fluid responsive 
means for automatically controlling the opera 
tive effectiveness of said high pressure pumping 
mechanism with respect to said actuator. 

216. In a hydraulic actuator system for mov 
ing machine parts and the like, a fluid operated 
actuator, a circuit including fluid propelling 
means for inparting rapid traverse to said actu 
ator, a second circuit including a fluid propelling 
means for imparting feeding movement to said 
actuator, and fuld operated valve mechanism 
wholly within the rapid traverse circuit for ren 
dering said rapid traverse circuit functionally op 
erative for propelling said actuator at a rapid 
rate. 

217. In a hydraulic actuator system for con 
trolling the movements of and for actuating ma 
chine parts and the like, a hydraulic actuator 
including a piston and cylinder relatively mov 
able with respect to each other, a hydraulic feed 
ling circuit, a hydraulic rapid traverse circuit, a 
Constantly driven rapid traverse pump within said 
latter circuit, a feed pump within said feeding 
circuit, means for driving said feed pump, and hy 
draulically shiftable means within the rapid trava 
erse circuit for controlling the operative func 
tioning of Sald feed pump with respect to said 
actuator. 218. In a hydraulic actuator system, a hydraul 
llc actuator for propelling machine parts and the 
like, a feed pump for driving the actuator at a 
uniform feeding rate, a rapid traverse pump for 
driving said actuator at a faster rate, means for 
setting up back pressure against the fluid dis 
charged from said actuator during the operative 
functioning of the rapid traverse pump, means for 
maintaining back pressure during the operative 
functioning of said feed pump whereby to main 
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tain the fluid body at the outlet end of said actua 
tor under a predetermined pressure, and control 
means for governing the timed functioning of said 
pumps with respect to said actuator. 

219. In a hydraulic actuator system for shift 
ing machine parts and the like, a fluid operated 
actuator, a source df fluid supply, a circuit in 
cluding a fluid propelling means for inparting 
rapid traverse to said actuator, a second circuit 
including a second fluid propelling means for in 
parting feeding speed to said actuator, said first 

8,078,095 
circuit serving to condition said second circuit for 
propelling purposes with respect to said actuator, 
and means for by-passing said first fluid pro 
pelling means under a relatively low control pres 
sure to said source of supply during the function 
ing of said second circuit, whereby the fluid in 
said second circuit will impart feeding move 
ment to the actuator independently of said first 
circuit. 
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