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UNITED STATES

BEST AVAILABLE COP' pygonted way 5, 1008,

Pa1enT OFFICE.

JOHN RIDDELL, OF SCHENECTADY, NEW YORK.

RECIPROCATING MOTOR FOR MACHINE~-TOOLS.

SPECIFICATION forming part of Letters Patent No. 789,566, dated May 9, 1905.
Application filed August 13, 1904, Serial No, 220,611,

To all whom it may concern:

Be it known that I, Jonx RippeLL, a citi-
zen of the United: States, residing at Schenec-
tady, county of Schenectady, State of New
York, have invented certain new and useful
Improvements in Reciprocating Motors for
Machine-Tools, of which the following is a
specification.

Thisinvention relates to metal-working ma-
chines; and its object is to provide a machine-

tool with a driving device capable of being

operated by compressed air, steam, or water
under pressure. i

In tools such as planers, shapers, and the
like, where the work affords a considerable
resistance to the cutting-tool, the means for
applying the power to it must be rigid and in-
elastic in order to avoid sudden shocks when
the depth of the cut varies, as in planing a
piece of work that has high and low spots.
For this reason compressed air has been re-
garded as an impracticable motive power for
such machines, since its elasticity causes it to
drive the tool with a yielding pressure that
produces a recoil and breaks the tool when
the resistance at the cutting edge is suddenly
lessened; but the general use in shops of
compressed air for operating hoists, chipping-
tools, hammers, drills, and the like makes
the possibility of applying it to other ma-
chines most desirable.

By my invention the objection above noted
is overcome and air is made available for
driving machine-tools.

The novel features of my invention will be
described hereinafter and will be definitely
pointed out in the claims appended hereto.

In the accompanying drawings, Figure1is
asideelevation of a shaping-machine equipped
with my Invention. Fig. 2 is an enlarged
view of the rear end of the motor device.
Fig. 3isarearelevation of the machine. Fig.
4 is a side elevation of a modified construc-
tion. Fig. 5 is a top plan view of the same.
Fig. 6 is a section thereof. Fig. 7 is a sec-
tional end elevation on the line 7T 7, Fig. 6;
and Fig. 8 is a cross-section -on the line 8 8,-
Fig. 6.

Referring first to Figs. 1, 2, 3, and 4, the
machine illustrated has a pedestal 1, which

supports a work-table 2, mounted on horizon-
tal guides 38, so as to be laterally movable.
The guides are formed on a slide 4, which is
vertically movable on the pedestal. A work-
holder 5 is transversely movable on the table
2. The top of the pedestal forms a bed on
which slides a tool-carrier 6, moving horizon-
tally in a line transverse to the work-table.
On the end of the carrier is a holder for the
cutting-tool 7. The carrier is actuated by a
cylinder and piston, the former being prefer-
ably the movable element of the pair. Tothis
end the rear end of thecarrier is provided with
a horizontal cylinder 8, whose axis is parallel
with theline of movement of the carrier. In
the cylinder is a piston 9, provided with suit-
able water-tight packing 10 and supported ina
fixed position by a tubular piston-rod 11, which
is fastened at one end to the piston and at
the other end to an arm 12, projecting rear-
wardly from the pedestal. The rear end of
the cylinder has a packed joint encircling the
tube 11. This construction enables the cyl-
inder to slide back and forth over the piston
and piston-rod. In order to actuate the cyl-
inder, and thus impart movement to the tool-
carrier, I provide means for admitting liquid
under pressure to said cylinder. To this end
the upper end of the arm has a hollow head
13, from which a tube 14 runs through the
tube 11 and through the piston 9. The cham-
ber in the head 13 communicates by a passage-
way 15, preferably cored out in the arm 12,
with a reservoir 16, filled with an incom-
pressible liquid, such as water or oil. The
reservolr may be conveniently located in the
pedestal. An air-pipe 17, leading from a
source of compressed air, enters the upperend
of the reservoir and is provided with a three-
way cock 18 to admit the air to the reservoir
and exhaust it therefrom through an escape-
pive 19. The cock is provided with a handle
20, by which the cylinder can be started,
stopped, or reversed at will. Inorder to ren-
der the movements of the tool-carrier auto-
matic, two tappets 21 22 are adjustably se-
cured to the side of the carrier, as by clamp-
ing-screws, having handles 23 and arranged
to strike the handle at each end of the stroke
of the tool-carrier.
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between the tappets the stroke can be made
of any desired length within the range of the
machines. The speed of the tool can be regu-
lated by a valve in the water-conduit, prefer-
ably a throttle-valve 24 in the hollow head
13, arranged to shut against the rear end of
the tube 14. The valve is preferably con-
structed asfollows: A screw-threaded spindle
25 engages with the valve and has an operat-
ing-handle 26 outside the head 13. In order
to allow the valve to open wide when the car-
rier makes its back stroke, and thus offer no
obstruction to the return of the water to the
reservoir, the valve is preferably mounted
to slide freely on the spindle and on two studs
27 fixed in the rear wall of the chamber,
while thespindle meshes with anut 28, splined
inside the tubular body of the valve. A heli-
cal spring 29 abuts between the head of the
valve and this nut. When the spindle is
turned, the nut rides along in the valve-body
until it abuts against the back end thereof,
whereupon further turning of the spindle
withdraws the valve from its seat and permits
the water to enter the cylinder 8 and produce
the cutting stroke. -On the return strokethe
water forces the valve back against the ten-
sion of the spring, giving a wide opening for
its escape. ‘The cutting stroke is effected by
the pressure of the water on the front head
8’ of the cylinder, the stationary piston serv-
ing as an abutment. The return stroke is
effected by the air-pressure admitted con-
stantly to the annular space 30 between the
cylinder and the tube 11 through a small pipe
31, leading from the supply-pipe 17 through
the tube 11 and opening into the annular
space 30 just back of the piston. The pres-
sure operates against the annular rear head
8 of the cylinder.

The operation is as follows: When the op-
erator throws the handle 20 over to the posi-
tion shown in Fig. 1, the air is admitted to
the reservoir 16 and forces the liquid through
the passage-way 15 and tube 14 into the cyl-
inder 8 with a speed depending on the adjust-
ment of the valve 24. The area of the front
head of the cylinder is so much greater than
the annular surface of the rear head exposed
to the air-pressure at the rear end of the space
30 that the cylinder moves to the left, making
a cutting stroke. When the tappet 22 re-
verses the position of the handle 20, the air
exhausts from the reservoir and the air-pres-
sure in the space 80 drives the cylinder back-
ward to the right, the valve 24 opening wide
to let the liquid flow back freely to the reser-
voir. At the end of the back stroke the tap-

pet 21 again shifts the handle, and the opera-.

tion is repeated.

In order to economize air when the tool is
making short cuts with the tool-carrier work-
ing near the limit of its outstroke, I provide
an adjustable front end for the cylinder.
This is tllustrated in the modification shown

BEST AVAILABLE COF

789,566

in Figs. 4 to 8; but itis applicable also to the
first-described form of machine. Referring
to Fig. 6, there will be seen in the cylinder a
false head 40, suitably packed and secured to
the rear end of an adjusting device, prefer-
ably a screw-threaded rod 41, which engages

70

with a nut 42, rotatably mounted in the front -

end of the cylinder. The nut can be rotated
from outside the cylinder, preferably by a
short shaft 43, carrying a bevel-gear 44, mesh-
ing with a similar gear 45 on the nut. A
handle 46 enables the workman to rotate the
nut, and thus advance or retract the head 40.
To prevent the rod 41 from rotating, it is at-
tached to a cross-head 47, one end of which
projects through a longitudinal slot in the
side of an extension of the eylinder, forward
of the front end 8 thereof. When the tool
is to make short strokes at any point except
the rear limit of the travel of the carrier, the
head 40 is adjusted to give a corresponding

. short space between itself and the fixed pis-

ton 9, so that the volume of air exhausted at
each stroke will be small. The head 40 has
a duct 48, opening into the cylinder near its

top and running out through the rod 41 and

the cross-head 47. A small screw plug-valve
49 controls the outlet of this duct, whose pur-
pose is to afford an escape for any air that
may be entrained in the water and aceumu-
late in the top of the cylinder. _In Fig.1 the
petcock 8’serves the same purpose.

The modified structure shown on Sheets 3
and 4 of the drawings does away with a wa-
ter-reservoir in the pedestal and utilizes the
tube 11 for that purpose. The regulating-
valve 24 is located in the fixed piston 9, its
spindle 25 extending through the tube 11.
The valve has ribs 50, which slide in guides
in the interior of the tubular piston, so that
the liquid can pass by it freely. The spin-
dle has a longitudinal passage-way 51, run-

ning from the interior of the cylinder to a

chamber 52 in the head 53 of thearm 12. A
pipe 54 enters this chamber and supplies lig-
uid to fill the eylinder originally and make up
any leakage losses thereafter. The tube 11
contains a floating piston 55, which fits lig-
uid -tight in the tube and on the spindle.
The liquid fills the space between this piston

- and the movable head 40. An air-pipe 56

communicates with the space behind said
floating piston by means of a port 57. The
port is controlled by a suitable valve, such as
the rotary valve 58. When it is turned, as
shown in Fig. 6, the air can escape from the
tube 11 through an exhaust-port 59. When
given a partial turn, the valve closes the ex-
haust and admits live air to the tube. An
arm on the valve-stem is connected by a
rod 60 with the handle 20 of the segment-
gear. The handle is automatically actuated
by the adjustable tappet 22 and a pin 61 on
an arm 62, fastened to the cross-head 47 and
extending parallel with the cylinder to a point
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coinciding with the position of the head 40
inside the cylinder. This arm therefore acts
as an indicator to show where the head 40 is.
The air-pipe communicates with an annular
passage 63 in the head 53, from which one or
more ducts 64 run lengthwise of the tube 11
to points just in the rear of the fixed piston,
when they open inte the annular space 30.
The ducts may be made as shown in Fig. 8,
being grooves in the outside of the tube 11,
covered with strips 65, having beveled edges
engaging undercut rabbets in the sides of
said grooves. The operation of this modifi-
cation is as follows: When air is admitted to
the tube 11, it forces the floating piston for-
ward, driving the water through the valve 24
against the head of the cylinder and pushing
the tool-carrier outward. As soon as the
valve 58 is reversed by the tappet 22 the air
exhausts from the tube 11; but the live air in
the annular space 30 forces the cylinder back-
ward, the water passing freely through the
valve 24 and pushing the floating piston rear-
wardly.

In accordance with the provisions of the
patent statutes I have described the princi-
ple of operation of my invention, together
with the apparatus which I now consider to
represent the best embodiment thereof; but
I desire to have it understood that the appa-
ratus shown is only illustrative and that the
invention can be carried out by other means.

What I claim as new, and desire to secure by
Letters Patent of the United States, is—

1. In a machine-tool, the combination with

a support, of a cylinder movable thereon, a-

piston in said cylinder secured to a fixed tubu-
lar piston-rod and having an opening through
it, a valve-spindle in line with said opening,
a valve controlling said opening and movable
lengthwise on said spindle, a body of liquid
controlled by said valve, and a source of fiuid-
pressure for moving said liquid.

2. In a fluid - pressure-operated machine-
tool, the combination with a relatively moy-
able piston and cylinder, of a false head in
said cylinder, a rod for adjusting the same, 8
vent-duct in said head and rod, and a valve
controlling said duct.

3. In a fluid-pressure - operated machine-
tool, the combination with a relatively mov-'
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able piston and cylinder, of a false head in
said cylinder, a reciprocating rod and hold-
ing means for adjusting said head, a cross-
head attached to said rod, and an arm fas-
tened to said cross-head and extending along
outside said cylinder.

4. In a fluid- pressure-operated machine-
tool, the combination with a movable cylin-
der, of a fixed piston having an opening, a tu-
bular piston-rod, a floating piston in said tu-
bular rod, a body of liquid on one side of the
floating piston, and means for applying fluid-
pressure to the other side thereof.

5. In a fluid-pressure-operated machine-
tool, the combination with a movable cylin-
der, of a fixed piston having an opening, an
adjustable valve controlling said opening, a
tubular piston-rod, a floating piston in said
tubular rod, a body of liquid between said
floating piston and the cylinder-head, and an
air-pipe connected with the tubular rod on the
other side of said floating piston.

6. In a fluid - pressure - operated machine-
tool, the combination with a movable cylin-
der, of a fixed piston having an opening, an
adjustable valve controlling said opening, a
tubular piston-rod, a fleating piston in said
tubular rod, a body of liquid between said
floating piston and the cylinder-head, an air-
pipe connected with the tubular rod on the
other side of said floating piston, and a valve
controlling the admission and exhaust of air-
pressure. i

7. In a fluid-pressure-operated machine-
tool, the combination with a movable cylin-
der, of a fixed piston having an opening, a
valve controlling said opening, a tubular pis-
ton-rod, a spindle running through said rod
for adjusting said valve and containing a pas-
sage-way communicating with the cylinder, a
liquid-supply pipe communicating with said
passage-way, a floating piston in said tubular
piston-rod slidable along said spindle, and
means for supplying fluid-pressure to said tu-
bular rod in the rear of said floating piston.

In witness whereof I have hereunto setmy
hand this 12th day of August, 1904.

JOHN RIDDELL.

Witnesses:

Bexyamiy B. Huwr,
Hrrexy Orrorp.
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