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of the apparatus, Fig. 2, at opposite Sides of With the work directly, a source of air, gas, 
the work, I do not limit myself to such de 
vice, as any other mechanical movement 
adapted to produce the motion described will 
obviously answer the purposes when properly 
connected to the slides carrying the pneu 
matic tool. 
What I claim 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 air, gas, 
steam, or other fluid under pressure, and a 
valve common to said plungers for controlling 
the passage of the steam or other fluid, so as 
to operate the plungers simultaneously. 

2. In a pneumatic tool, the combination, 
with two actuating-plungers operating on con 
verging or meeting lines, of a Valve-move 
ment independent of the motion of the plum 
gers for controlling the air, gas, steam, or other 
fluid pressure which actuates them. 

3. The combination, with the three hammer 
or die carrying plungers working on converg 
ing lines, of a stop or gage adapted to rest on 
the work for adjusting the hammers or tools 
to diferent sizes of work, as and for the pur 
pose described. 

4. The combination, with the tool-actuating 
plunger, of a valve-movement controlling the 
air, gas, steam, or other fluid pressure that 
actuates such plunger, and a catch for en 
gaging with the valve-movement, soas to hold 
the same in position to permit the air or fluid 
pressure to keep the plunger lifted. 

ã. In a pneumatic tool, three or more plum 
gers working on converging lines and each 
carrying a hammer or die at its inner side, 
and a flexible pipe or connection IX, for con 
veying air, 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 
plumger, 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 um 
der pressure is supplied to them, and connec 
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 II II II, working onlines converging 
toward a common center and all having pipes 
or passages leading from Oppositesides of the 
plungers and connecting each with a common 
source of air, gas, steam, or other fluid under 
pressure. 

8. The combination, in a pneumatic tool, of 
two or more plungers working toward and 
from a common center, a hammer or other 
tool carried by each and adapted to engage 

steam, or other fluid under pressure common. 
to Said plungers, and an automatic Valve 7o 
mechanism operated by the pressure of the 
fluid and controlling the controlling - ports 
leading to the plunger-cylinders. 

9. "The combination, with the paralel 
double-acting pistons, of two pairs of ports 75 
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- So 
scribed, ofa, piston BIB, and a piston A, control 
ling the inlet-ports, whereby air, gas, steam, 
or other fluid is admitted to actuate the pis 
tons B and ports C. C.", Which are alternately 
covered and uncovered by piston B, so as to 85 
admit air or gas under pressure to opposite 
sides of piston. A alternately. 

11. The combination, substantially as de 
Scribed, of a double - acting piston A, actu 
ated by pressure applied upon its opposite 9o 
ends alternately, a piston 3 B, actuated by 
pressure applied alternately through ports 
controlled by the piston A, and ports or open 
ings which are alternately uncovered by the 
piston B, so as to place such ports in com- 95 
munication with the pressure spaces or cham 
bers of piston 3, so as to admit fluid under 
pressure for the operation of piston A. 

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

13. The combination, substantially as de- o 5 
scribed, of two reciprocatory double-acting 
pistons, ports or passages b b", 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- II o 
spaces for actuating the second piston, and 
ports or passages, as C. C., 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 11 5 
Jatter. 
1. The combination of the double-acting 

piston l3 3, having heads connected by a rod 
passing through a diaphragm. and working 
in cylinders Or chambers open at their outer 12o } 
ends, a piston. A A, Working in a chamber 
closed at its outer ends, ports b b", controlled 
by the piston. A and forming alternately in 
let and exhaust ports for the piston B B, and 
ports C. C., controlled by piston B. B and form- 12 
ing alternately inlet and exhaust ports for 
the piston A. A as well as part of the exhaust 
passages for the piston B. B. 

15. In a pneumatic tool, the combination, 
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With shaping tools or instruments operating 13o 
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 
one another simultaneously. 
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16. The combination, in a pneumatic tool, 
of the two swages or other instruments SS, 
applied to the work at opposite sides thereof, 
the two strikers MI M, carried by recipro 
cating pistons or plungers, and an actuating 
right and left hand screw PP, for moving the 
parts of the apparatus simultaneously to and 
from the work, as and for the purpose de 
scribed. 

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 

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, 

5 

and means for moving the two swages or form 
ing-instruments away from or toward the 
work simultaneously. 

I 5 

Signed at Bostom, in the county of Suffolk 2o 
and State of Massachusetts, this 24th day of 
March, A. D. 1890. 

WILLIAM M. WOOD. 
Vitnesses: 

HENRY N. SWEET, 
II. PERCY MAXIM, 

  


