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To all whom it may concern.: Referring to Fig. 1, H H II indicate three
Be it known that I, Wirriam M. Woop, a | plungers or pistons workingin eylinders and
citizen of the United States, and a resident adapted to be reciprocated by fluid-pressure -
of Washington, in the District of Columbia, | applied alternately at opposite sides of the 55
5 baveinvented a certain new and useful Pneu- | piston through chambers or passages 7 [..
~matic Tool, of which the following is a speci- | The plungers H carry hammers or other tools
fication. ' | | | H*and operate on radial lines converging or
My invention relates to pneumatic tools of meeting in the work, such as a pieceof metal
the class in which hammers, dies, swages, | W to be hammered or to have a burr upon 6o
ro cutbers, or other instruments are operated by | its exterior reduced. The passages 72 1 all
- rapidly-repeated movements of a piston or | connect with a port, as m, to be presently de-
- plunger actuated by the pressure of air, gas, | seribed, through which the air, gas, steam,
steam, or other fluid under pressure. - - | or other fluid under pressure is delivered -
My invention is designed particularly for | through the passages and to the cylinders at 65
15 use in instruments employed forreducing the | one side of the pistons, while the passages !
burr or expansion at the weld formed be- | connect with a similar port n, for delivering
tween two pieces of metal by the ordinary | airor other gas or fluid under pressure to the
- process of electric welding,in which end press- | opposite side of the piston. The pressure at
~ ure 1s employed, though the novel features | ports m n is controlled by a valve-movement, 7o
20 of construction and combinations of devices | as will be presently described. Instead of a.
hereinafter described and claimed are many | valve controlling the admission of air, gas,
~of them useful in pneumatic tools generally. | steam, or other fluid under pressure any other
- One of the objeets of my invention is to | means might be used for producing pressure.
provide a simple and effective instrument | at opposite sides of the pistons H alternately. 4 5
25 which may be used in reducing the burr at | In the preferred form of my invention the.
~ an electrically-formed weld by means of rap- | ports m n serve also as the exhaust-ports.
ldly-delivered blows from two or more ham-| The plungers I may be cushioned on their
mers or dies. o o ‘back throw by means of projections H3 from
Another object of my invention is to pro- | the cylinder - heads, which projections are 8o
30 vide a simple and elfective controlling-valve | adapted to fit into air cups or cavities in the
- whereby the action of the gas or fluid under | piston-heads or plungers, as indicated. |
‘pressure in operating the hammers or other | By using the three hammers placed radi-
instruments may be controlled. ally, as shown, at distances one hundred and
My invention consists in the combinations | twenty degrees apart a revolution of the tool 8 5
35 of parts and details of construction herein- | one-third the circumference of the work will.
- after described in connection with the accom- | cover the whole surface to be operated upon.
~panying drawings. | | For the purpose of adjusting the hammers
- My invention consists, also, in the novel | for different-sized work,so that they shall be
~combination of two reeiprocating pistons, normally equidistant from the center, I pro- go
40 which may act as the valve-movement for | vide a slide, guide, or gage I, fixed to. the
~ controlling the fluid-pressure upon the pistons | stock or casting unitingthe cylinders for plun-
~or plungers carrying the fools or may be | gers IT and adapted to engage with the work,
used for actuating a tool directly. 1 as Indicated. As the hammers or tools H?
In the accompanying drawings, Figure 1 is | are operated by independent plungers, their 93
45 averticalcentral sectionthroughanapparatus | stroke may be proportionately great or short,
- embodying my invention. Fig. 2 is a ver-| according to the work they are operating
tical longitudinal section and partial side ele- | upon, of course within the limitations of the
vation of another form of my invention, and | capacity of a tool. Hence not only is the - .
shows the application of theautomatic valve- | tool well adapted to different sizes of work, roo
so movement to the operation of a hammer or | but oval or irregular work may be readily
- die dirvectly. _. ' | hammered or operated upon, one hammer
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making a short stroke,while the others make | eylinders for the two pistons are preferably

longer ones.

The handle K, connecied to the tool in any
suttable manner, serves to move the same
around thework. Theair,gas,steam,orother
fluid under pressure may be supplied through
a flexible tube It so that the free movement
of the tool by hand may not be interfered
with.

The cviinders for the several plungers may
be formed 1n a common casting, in which the
passages [ 7 are also formed by casting, or the
cylinders might be separately formed and
mounted and connected with a common souree
of pressure through pipes or passages in any
other desired manner.

An automatic valve-movement suitable for
producing the desired pressure and exhaust
for plungers I 1I may be made as follows:

A A 1s a double-acting piston working in a
suitable chamber, as shown, and kept in op-
eration byairor fluid presstire admitted alter-
natelyatopposite ends of tlhie eylinder through
the ports ¢ a’. The piston-heads A are con-
nected by a rod C, thus leaving a pressure-
space, which 1s put in communication by the
reciprocation of the piston alternatelywith the
ports b O'. Air or gas under pressure is de-
Iivered to the space between the piston-heads
through a port or opening ¢, which communi-
cates by a pipe leading through the handle
KX with the tube I£*% Suitable stops are pro-
vided for the double piston A at the ends of
the eylinder in which it works, and by suit-
able construction the piston may be cush-
ioned at the end of a stroke by confining the
alr or gas under pressure in cavities or cups
upon the piston-heads, which slip over pro-
jections on the cylinder-heads at the end of
a stroke. |

B Bis a second double-acting piston, which
is kept in operation byairor gas pressure ad-
mitted alternately through ports 0 6’ to spaces
at the inside of the piston-heads. The pis-
ton-heads are connected by a rod, as shown,
working through a diaphragm, and the con-
necting-rod may have a packing at the point
where it passes through the diaphragm, if de-
sired, although this is not absolutely neces-
sary, since a slight amount of leakage from
one side to the other will not prevent the op-
eration of the apparatus. Piston-heads B B
alternately cover and uncover the ports ¢ o’
for admission of the airor gas under pressure
to the cylinder in which the piston A works.
This air or gas pressure 1s conveniently and
preferably taken from the part of the eylin-
der for piston B I3 wherein the pressure ex-
ists for operating the latter. Piston I3 I3 may
be cushioned at the end of ecach stroke by al-
lowing the piston-heads to confine a small
volume of air between the head and the dia-
phragm 1n obvious manner, and the cush-
ioning action may be assisted by means of
springs applied as shown should it be deemed
desirable. These springs may also 2id in re-
versing the movement of the piston.

formed 1n the same casting and are parallel
with ene another. 'T'he outer ends of the cyl-
inders for the double piston I3 are left open
to the outer air or to an exhaust-chamber, so
that ports « «’, when uncovered by a move-
ment of their piston I3 toward the central dia-
phragm, may form exhaust-ports for the cyl-
inder in which the piston A works.

10 make the operation of the two pistons
A A B B, in the manner to be presently de-
scribed, control the action of the plungers I1I
I1, 1t is simply necessary to put the ports m
nin permanent connection with the spaces
at the inner sides of the heads B I3. The in-
let and exhaust for the air or gas under press-
ure to the plungers II mignt be controlled by
the movementof the pistons BB in any other
desired way, though the arrangement shown
is the preferable one. T'he movement of the
pistons B I3 might also, as will be presently
shown, instead of controlling the action of the
air or gas for the purpose of operating the
tool, actuate the tool itself directly and me-
chanically, orsaid piston might carry the tool
itself in some forms of instruments, as will
be presently described.

The operation of the valve or piston move-
ment composed of the two pistons A A B B
1s as follows: In the position of the pistons
shown the air passes by port 0 and port ¢ to
one side of piston A, the space at the oppo-
site side of piston A being open through the
port ¢’ to the exhaust. Thepiston A isthere-
upon moved to the right with the effect of
shutting off the air-pressure at port b from
piston B and opening the port &’ for commu-
nication with the source of air-pressure. At
the same time the movement of the piston A
is sufficient to open communication by portd
with the space atthe left-hand end of the cyl-
inder for A, so that the air or gas may ex-
haust from the pressure-space at the left end
of the double piston B as soon as said piston
B moves slightly to the right and opens the
port a at the rear side of the piston-head B.
Piston B now moves tothe right until, finally,
it opens communication by way of port a’ be-
tween the space at the inside of the right-
hand piston B and the right-hand end of pis-
ton A to produce reverse movement, the ex-
haust at the opposite end of piston A taking
place now through porta. Piston A by its re-
verse movement opensthe port b foradmission
of alror gas under pressure to cause movement
of piston I3 to the left, the exhaust for such
piston I now taking place through port U/,
which has been uncovered by the movement
of A to the left, so that the exhaust may pass
through the eylinder of A and outbyport a’.
The reversal of movement of the large pis-
ton b at each stroke is assisted by the spring
as well as by the fact that the piston A,after
covering port O or 6" and so as to shut off the
air-pressure from 6 and open the port b or b’
as an exhaust, will, on continuation of its

The I movement, produce rarcfaction of the air or
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gas which might be confined in the position
of the piston B shown, thereby causing an
inequality of the pressures tending to move

the piston B after communication is estab-
lished by way of port b’ to the space at the

inside of the right-hand piston-head B. It
will be obvious that as the ports m n com-
municate with the spaces between the piston-
heads B and the diaphragm C?, where Press-
ure and exhaust take place alternately, there

‘will be in the passages ¢ !and in the spaces

ab the opposite sides of the plungers HH H a
condition of alternate pressure and exhaust
or lowering of pressure, which will cause said

plungery to reciprocate with the piston B.

Thus when there is pressure in the space be-
tween one of the piston-heads B and the in-
termediate diaphragm tending to move said
piston in one direction—as, for instance, in
the space communicating by port n with the
passages (—there will be at the same time
exhaust-passages opened for the escape of the
steam or other fluid under pressure from the

- space between the inner side of the other

piston-head B and the intermediate dia-

hragm, so that the pressure in the passages
- phragm, 1 S

20

40

6o

1, communicating with _
lieved. Under this condition the pistons H
- will move back away from the work through

port m, may be re-

the pressure communicated through 7 and
passages [, the exhaust taking place through

v and m, b’y and &’. When, however, the !

valve mechanism moves in the opposite direc-
tion through the pressure communicated to
the space between the head B and the inter-
mediate diaphragm, with which space portm

communicates, there will be, as before de-

scribed, an exhaust for the air, gas, steam, or

~other fluid under pressure in the space with
which the port n communicates,so that under
this condition of affairs pressure will now be

communicated through m and passages 7 to

the rear of the plungers H, while an exhaust

will exist through the passages /, the
and the ports b a. -

1t will be observed that the ports b & are
pressure and exhaust ports for the double-

port n,

‘acting piston B and are controlled by the ac-
tion of the double-acting piston A A, so as to

produce reciprocation of the piston B, while
in the same manner the ports a ¢’ are alter-
nately inlet and exhaust ports for piston A

“and are controlled by the movements of B.

Kach piston operates, therefore, as a valve
for controlling the inlet and exhaust of the
other by means of two sets of ports ¢ a’ b 1,

and each piston movesin its own cylinder and

1S not, as in some previous constructions, car-
ried by the other. It will be seen that the
organization 1s extremely simple, and in prac-
tice 1 find that a perfectly antomatic motion
of great rapidity and absolute certainty is

obtained whether such piston, or the valve-

movement of one of said pistons, be applied
to controlling admission of air or gas under
pressure to other pistons or plungers, or

‘whether the movement of one of said pistons |

be employed to actuate directly or indi_réctly

any suttable tool. _ | -
By operating the tool by means of plungers
H independent of the valve-movement I ob-

tain the advantage that the stroke of the

plunger carrying the tool may be variable

and is entirely independent of the movement

of the automatic piston-valves, wherethere is
practically a fixed length of stroke.
It will be observed that by simply connect-

ing the cylinders for the plungers I II with

3

75

spaces or chambers of the automatic valve-

movement where there is alternately a press-

ure and exhaust in the operation of such
valve-movement I obtain the maximum of

simplicity in the operation of a separate set
of plungers carrying the tools by the control-
ling action of one of the pistons of the auto-
matic valve-movement.

o

At A® is indicated a stop or cateh :idapted |

to engage with one of the valves of the pis-
ton-valve movement, so as to hold the parts in

i the position shown, where the air-pressure will.

be applied to the pistons or plungers H in a

‘manner tohold the same raised away from the

work and ready for use. When it is desired
to start the tool into operation, the stop A3 is
removed by means of a lever applied in con-

venient position on the handle K, as shown.
- In Fig. 2 T'have shown the application of
‘the automatic valve-movement to the opera-
tion of a striker or hammer which actuatesa

tool-carrying bar or spindle. Here one of the

sets of pistons, as B B, carries the striker, as.
‘M, which operates onatool-carrying spindle N.
‘Two separate hammers or strikers are

vided, operating on straight lines meeting in

‘the work, which is represented at W as a bar
or piece of metal subjected tothe action of two

swages S 5, carried by the spindles or rods N
N. The valve-movements and parts support-

ing the swages at each end of the machine

are mounted on a suitable base-plate or sup-
port 'I', which slides on a frame or table. By

Go

I1CO

pro- '

105

110

means of a right and left hand screw P, ap-

plied as shown to the moving parts, the valve
mechanisms, with the corresponding swages,
may be caused to open orclose at will. When

operating on a piece of hot metal which has
Just been welded, as in an electric welding-

machine, the strikers or hammers may be kept

running all the time, and the swages grad-.

aally drawn in toward the work by a turn or
two of the feed-screw as the work is reduced

insize. When the hammering is finished, it is
only necessary to reverse the feed far enough

to move cach hammer half the diameter of the
work in order to remove it. In this arrange-
ment the small piston-valve is placed under-
neath the two open cylinders which contain
the main pistons, and the air is brought into
a port which passes down one side and enters
at the middle. In place of the swages S S
other tools operating on the work might be
employed, as is obvious.

While I have described the use of a right

and left hand serew for moving the two parts

115

120

123
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ol the apparatus, I'tg. 2, at opposite sides of
the worl, I do not limit mysecl{ to such de-
vice, as any other mechanical movement
adapted to produce the motion deseribed will
obviously answer the purposes when properly
connected to the slides carrying the pneu-
matie tool.

What I elaim as my invention is—

1. The combination,in a pneumatic tool, of
two or more plungers operating on lines meet-
ing at a common point or center and each
bearing or actuating a hammer or equiva-
lent device, as described, a source of atr, gas,
steam, or other fluid under pressure, and a
valve common tosaid plungers forcontrolling
the passage of the steam or other fluid, so as
to operate the plungers simultaneously.

2. In a pneumatic tool, the combination,
with twoactuating-plungers operating on con-
verging or meeting lines, of a valve-move-
ment independent of the motion of the plun-
oers for controlling the air, gas, steam, or other
fluid pressure svhich actuates them.

3. The combination,with the three hammer
Or dle carrying plungers working on converg-
ing lines, of a stop or gagecadapted to reston
the work for adjusting the hammers or tools
to different sizes of work, as and for the pur-
pose described.

4, Thecombination, with the tool-actuating
plunger, of a valve-movement controlling the
air, gas, steam, or other fluid pressure that
actuates such plunger, and a ecatech for en-

caging with the valve-movement, so as to hold
the same in position to permit the air or fluid
pressure to keep the plunger lifted.

5. In a pneumatic tool, three or more plun-
cgers working on converging lines and each
carrying a hammer or die at its inner side,
and a flexible pipe or connection Is= for con-
veying ailr, gas, steam, or other fluid under
pressure to operate said plungers and to per-
mit the same to be moved circumferentially
around the work.

6. The combination, with the tool-carrying
plunger, of the two reciprocatory piston-
valves, each controlling in its movement the
exhaust and inlet for the other, so as to keep
the said pistons or valves in continued move-
ment while air, gas, steam, or other fluid un-
der pressure 1s supplied to them,and connee-
tions from opposite sides of the said tool-car-
rying plunger to chambers or spaces of the
valve system where pressure and exhaust ex-
ist alternately, as and for the purpose de-
scribed.

7. In a pneumatic tool, three tool-carrying
plungers 11 1L I, working on lines converging
toward a common center and all having pipes
or passages leading from opposite sides of the
plungers and eonneemw cachwith a common
source of air, gas, steam,or other fluid under
pressure.

S. The comDbination,in a pneumatic tool, of
two or more plungelb working toward and
from a common center, & hammer or other

4 4483029

| with the work directly, a source of air, gas,

steam, or other fluid under pressure commnol
to sald vplungers, and an automatic valve
mechanism operated by the pressure of the
flutd and controlling the controlling - ports
leading to the plunger-cylinders.

0. The combination, with the parallel
double-acting pistons, of two pairs of ports
connecting the chambers in which said pis-
tons reciprocate, each pair being controlled
by one of said pistons and forming alter-
nately inlet and exhaust ports for the other.

10. The combination, substantially as de-
seribed,of apiston B 13 andaplstonA control-
ling the inlet-ports, wheleb} alr, gas, steam,
or other flaid is admitted to actuate the pis-
tons BB and ports a «’, which are alternately
covered and uncovered by piston B3, so as to
admit air or gas under pressure to opposite
sides of plston A alternately.

11. The combination, substantially as de-
seribed, of a double-actm piston A, actu-
ated Dby pressure applied upon its opposite

ends alternately, a piston D B, actuated by
pressure applied alternately through ports
controlled by the piston A, and p{JLtb Or open-
ings which are alternately uncovered by the
piston B, so as to place such ports in com-
3} 111110&11011 with the pressure spaces or cham-
bers of piston I3, so as to admit fluid under
pressure for the oljelfztmn of piston A.

12. The combination, substantially as de-
scribed, of two parallel pistons A B, having
their chambers connected by lateral ports
with which said pistons coact, as desceribed,
g0 as to each control the exhaust and inlet of
the other, as and for the purpose described.

13. The combination, substantially as de-
seribed, of two reciprocatory double-acting
pistons, ports or passages 0 0/, placed in com-
munication alternately by one of said pistons
with a source of air, gas, steam, or other fluid
under pressure and leading to the pressure-
spaces for actuating the second piston, and
ports or passages, as ¢ ¢’, communicating with
the pressure-spaces of the first piston and al-
ternately connected with the pressure-spaces
of the second piston by movement of the
Jatter.

I+, The combination of the double-acting
piston I3 I3, having heads connected by a rod
passing through a diaphragm and working
in cylinders or chambers open at their outer

ends, a piston A A, working in a chamber

closed at its outer ends, ports U 0/, controlled
by the piston A and forming alternately in-
let and exhaust ports for the piston B B, and
ports a a’, eontrolled by piston I3 B and form-
ing alternately inlet and exhaust ports for
the piston A A as well as part of the exhaust-
passages for the piston I3 DB.

15. In a pneumatic tool, the combination,
with shaping tools or instruments operating
in the same line and on opposite sides of the
work, of adjustable supports for each tool
and means for moving said tools to and from

tool carried by each and adapted to engage | one another simultancously.
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16. The combination, in a pneumatic tool,

of the two Swages or other instruments S S,

applied to the work at opposite sides thereof,
the two strikers M M, carried by recipro-
cating pistons or plungers, and an actuating
right and left hand screw P P, for moving the
- parts of the apparatus simultaneously to and

from the work, as and for the purpose de-
scribed. | S | S

- 17. The combination, in a pneumatic tool,
of a swaging or shaping instrument S, an
~actuating-piston therefor operated by air, gas,

steam,.or other fluid under pressure and

ot

mounted on an adjustable support, and swag-

ing or forming tool S, mounted on an adjust-

able support at the opposite side of the work,
and means for moving the twoswages or form-

ing-instruments away from or toward the

work simultaneously.

Is

Signed at Boston, in tlie"cou'n;ty-of Suffolk 20

March, A. D. 1890.

Witnesses:
- HENRY N. SWEET,
- H. PERCY MAXIM,

WILLIAM M. WOOD.

and State of Massachusetts, this 24th day of
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