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Beit known that I, HENRY H. WAUGHAN, a 
citizen of the United States, residing at Chi 
cago, county of Cook, State of Illinois, have 
invented certain new and useful Improve 
ments in Fluid-Pressure-Operated Tools; and 
I declare the following to be a full, clear, and 
exact description of the invention, such as will 
enable others skilled in the art to which it 
pertains to make and use the same, reference 
being had to the accompanying drawings, 
which form a part of this specification. 
My invention relates in general to fluid 

pressure - operated tools, and more particu 
larly to that type of such tools known as 
“pneumatic hammers or riveters,’ in which 
a snap or die is adapted to receive the impact 
of a reciprocating piston. Tools of this char 
acter are of such power that if the throttle 
valve is opened when the snap or die is out 
of contact with the object being worked upon 
the Snap will be violently ejected from the 
cylinder and thrown a considerable distance, 
Owing to the impact of the piston, and also 
to the compression of air in front of the 
piston, which alone is sufficient to blow out 
the Snap even if not actually hit by the piston. 
The object of my invention is to construct 

a fluid-pressure-operated tool of the class re 
ferred to which will obviate the objections 
above mentioned. I accomplish this object 
by providing means to prevent the piston hit 

- ting the snap when the throttle - valve is 
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opened unless the snap is pressed against an 
object and also by providing means to per 
mit the escape of compressed fluid from the 
end of the cylinder adjacent to the snap when 
the latter is out of contact with the material 
being worked upon. 
A further object is to provide a tool of the 

class described which will be simple in con 
struction and efficient in operation. 
The invention will be more fully described 

hereinafter with reference to the accompany 
ing drawings, in which the same is illustrated 
as embodied in a convenient and practical 
form, and in which 

Figure 1 is a longitudinal section of my in 
vention, parts being shown in elevation and 
parts being broken away; Fig. 2, a cross-sec 

tion on the line 22, Fig. 1, looking in the di 
rection of the arrows; Fig. 3, an enlarged lon 
gitudinal section of the end of the tool with 
the snap or die in a different position from 
that in Fig. 1; Fig. 4, a plan view of the end 
of the tool, showing the engagement of the 
collar with the cylinder; and Fig. 5, a trans-. 
verse section on the line 55, Fig. 4, looking 
in the direction of the arrows. 

Similar reference characters indicate the 
same parts in the several figures of the draw 
lingS. 

Reference-letter A indicates the cylinder of 
the tool, which is provided with a screw-thread 
at one end adapted to engage with the screw 
thread formed on the inner surface of the 
tubular projection B' of the handlelis. A 
spring-actuated catch b' engages one of a se 
ries of notches formed in the end of the cyl 
inder A and prevents the cylinder and the 
handle from relative rotation. 
The handle B is provided with a pivotedle 

ver B, which is adapted to depress the throt 
tle-valve B to admit fluid-pressure from the 
supply-pipe connected to the interior of the 
screw-threaded nut B. The throttle-valve is 
normally held to its seat by a spring b, which 
also, through the engagement between the 
stem of the valve and the lever B', holds the 
latter in the position shown in Fig. 1. The 
handle B is provided with a passage-way b, 
leading from the seat of the throttle-valve to 
the end of the cylinder A. 
A bushing or reducing-sleeve C is located 

within the cylinder A. A series of longitu 
dinal recesses care formed in the bushing C 
throughout that portion of the bushing which 
is in engagement with the interior of the cyl 
inder A, forming a free passage-way for the 
flow of fluid-pressure between the bushing 
and the cylinder. The part of the bushing 
which is not in direct contact with the cylin 
der is of a diameter sufficiently smaller than 
the cylinder to leave an annular space be 
tween the bushing and the cylinder. . 
The end of the cylinder opposite the han 

dile is provided with a shoulder A, which ex 
tends within the cylinder and partially across 
the opening in the end of the bushing C. In 
the shoulder A" and the reduced end of the 
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707,785 
cylinder projecting therefrom is formed a tu- the escape of air between the enlarged head of 
bular opening, within which is fitted the snap 
or die F. . . 
The snap or die F is provided with a shank 

5 or reduced projecting portion F" of a diame 
ter corresponding to the diameter of the open 
ing through the shoulder A" and the project 
ing end of the cylinder. The snap F may be 
movably retained in the end of the cylinder 

to by any desired yielding means-such, for in 
stance, as a spring-ring f', which is seated 
within an annular recess a', formed in the 
opening through the end of the cylinder, the 
ring f' being expanded when a die is pressed 

15 through it, and thereby frictionally holding 
the die in the cylinder. A collar Dislocated 
at and surrounds the end of the cylinder A. 
The collar D is provided with an interior 

flange formed by reducing the tubular open 
20 ing through the collar, such flange engaging 

the exterior of the shoulder A" when the col 
laris in the position shown in Fig. 1. A sec 
ond annular shoulder or flange is provided in 
the collar D, against which one end of a spring 

25 H engages, the other end of such spring be. 
ing in contact with the exterior of the shoul 
der A'. The spring Hsurrounds the reduced 
end of the cylinder and is located within an 
annular chamber formed between such re 

30 duced end of the cylinder and the collar D. 
The end of the collar D engages a shoulderf, 
formed on the snap or die F by reducing the 
(liameter of the die to produce the portion F, 
which fits, within the end of the cylinder. 
The cylinder A is provided with a reducing 

sleeve G, one end of which is provided with 
in annular flange of a diameter correspond 
ing to the interior diameter of the cylinder 
A, while the other end of the reducing-sleeve 

4o G is provided with another annular flange, 
forming a seat against which rests the end of 
the bushing C, the latter end of the reducing 
sleeve G. fitting within the end of the bush 
ing C. 
A piston is located within the cylinder, and 

consists of an enlarged head E of a diameter 
corresponding to the diameter of the opening 
through the bushing C and a reduced hollow 
portion E of a diameter corresponding to the 

so diameter of the opening through the reduc 
ing-sleeve G. 
Openings g through the reducing - sleeve 

G. afford a passage-way for the fluid-pressure, 
while ports c in the end of the bushing Cad 

55 jacent to the shoulder A' permit the passage 
of the fluid-pressure to the enlarged end E of 
the piston. . . . 

Ports a are formed through the cylinder A 
at the end adjacent to the shoulder A', such 

6o ports being controlled by the collar D, which 
surrounds the cylinder at that end. 

a' a' indicate exhaust-ports through the 
bushing Cand the cylinder A, and aindicates 
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65 der for permitting the escape of any fluid which 
may leak into the space surrounding the re 
duced end E' of the piston and also permitting 

an opening also through the collar and cylin 

the piston and the end of the reducing-sleeve 
G when the piston moves toward the handle. 
The collar D may be retained in position on 
the end of the cylinder, so as to permit it to 
reciprocate thereon, by any suitable means 
such, for instance, as a pin J, which is located 
in an opening a', formed in the shoulder A'. 75 
A spring j normally forces the pin J into en 
gagement with a slot d, formed in the collar 
D. The engagement between the pinJ and 
the slot d permits the movement of the col 
lar upon the end of the cylinder and at the 
same time affords means for removing the 
collar from the piston by merely forcing the 
pin J within the opening Ci against the ten 
sion of the spring j, thereby removing the 
pin from its engagement with the slot d. 
The operation of my invention is as fol 

lows: Fluid-pressure is admitted through the 
hollow nut B from a source of supply when 
the lever B is actuated to unseat the throt 
tle-valve B. The fluid - pressure passes 
through the passage-way b into the end of the - 
cylinder, thence through the ports g in the . 
reducing-sleeve G, thence through the grooves 
c', formed between the bushing C and the 
cylinder, thence through the annular space 
between the bushing and the cylinder through 
the ports c to the enlarged end E of the pis 
ton. The piston being differential will be 
forced toward the handle, as the end of the 
enlargement E, exposed to the pressure, is of 
an area greater than the reduced end E', 
which is also exposed to the satne pressure. 
When the piston is forced toward the handle, 
its reduced end closes the ports g and cuts off 
the supply of pressure to the large end of the 
piston. A further travel of the piston, owing 
to the expansion of the fluid, opens the ex 
haust-ports a through the bushing C and 
the cylinder, thereby permitting the pressure 
to exhaust from the large end of the piston, 
whereupon the pressure upon the small end 
of the piston will cause it to reciprocate and 
engage the reduced end F of the die F when 
the die is held in the position shown in Fig. 
1, owing to its contact with the object being 
worked upon. If the throttle-valve is opened 
when the die is out of contact with an object, 
as shown in Fig. 3, the spring II forces the 
collar D outwardly, thereby opening the ports 
Cl, which permits the pressure to escape to the 
atmosphere. This movement of the collar D, 
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through its engagement with the shoulder if 
on the die F, carries the die outwardly, so 
that its reduced end F is withdrawn beyond 
the shoulder A', and consequently out of the 
path of the piston. The throw of the piston 
toward the die is then limited by the shoulder 
A", and no engagement consequently takes 
place between the piston and the die. 
While I have shown my invention as ap 

plied to a riveter or hammer of the valveless 
type, I do not, however, Wish to restrict my 
self to this type, as my invention is equally 
applicable to other forms of such tools. 
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While I have described more or less pre 
cisely the various details of construction, I 
do not wish to be understood as limiting my 
self thereto, as I contemplate changes in 
form, the proportion of parts, and the sub 
stitution of equivalents, as circumstances may 
suggest or render expedient, without depart 
ing from the spirit of my invention. 
Having fully described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, is 

1. In a fluid-pressure-operated tool, the com 
bination with a cylinder, of a reciprocating 
piston therein, a die movably fitted in the 
end of said cylinder, yielding means for re 
taining said die within the end of the cylin 
der, and means for automatically removing 
the die from the path of the piston to pre 
vent the ejectment of the die from the cylin 
der by a blow from the piston, substantially 
as described. 

2. In a fluid-pressure-operated tool, the com 
bination with a cylinder, of a reciprocating 
piston therein, a die movably fitted in the 
end of said cylinder, yielding means for re 
taining said die within the end of the cylin 
der, a shoulder extending into the cylinder to 
limit the throw of the piston, and means for 
withdrawing the die from the path of the 
piston, to prevent the ejectment of the die 
from the cylinder by a blow from the piston, 
substantially as described. - 

3. In a fluid-pressure-operated tool, the com 
bination with a cylinder, of a reciprocating 
piston therein, a die movably fitted in said 
cylinder, yielding means for retaining said 
die within the end of the cylinder, a shoul 
der extending into the cylinder to limit the 
throw of the piston, and a spring-actuated 
collar engaging said die and withdrawing the 
same from the path of the piston to prevent 
the ejectment of the die from the cylinder 
by a blow from the piston, substantially as 
described. 

4. In a fluid-pressure-operated tool, the com 
bination with a cylinder having ports there 
through, of a reciprocating piston in said 
cylinder, a die movably fitted in said cylin 
der, and a spring-actuated collar closing said 
ports through the cylinder when the die is 
forced against an object, and uncovering 
said ports when the die is not in contact with 
an object, substantially as described. 

5. In a fluid-pressure-operated tool, the com 
bination with a cylinder having ports there 
through, of a reciprocating piston in said 
cylinder, a die movably fitted in said cylin 
der, a spring-actuated collar surrounding the 
end of said cylinder and engaging said die, 
said collar being moved so as to cover said 
ports when the die is forced against an ob 
ject and being moved by spring-pressure to 
uncover said ports when the die is not in 
contact with an object, substantially as de 
scribed. 

6. In a fluid-pressure-operated tool, the com 
bination with a cylinder having ports there 

through, of a reciprocating piston in said cyl 
inder, a die movably fitted in said cylinder, 
a collar surrounding the end of said cylinder 
and engaging said die, a spring interposed be 
tween said cylinder and collar whereby the 
die when forced against an object compresses 
said spring and moves said collar over the 
ports and when the die is disengaged from an 
object said spring expands and thereby moves 
said collar to uncover the ports, substantially 
as described. 

7. In a fluid-pressure-operated tool, the com 
bination with a cylinder having ports there 
through, a reciprocating piston in said cylin 
der, a shoulder extending into said cylinder 
to limit the throw of the piston, a die mov 
ably fitted in said cylinder, a collar control 
ling said ports and engaging said die, and a 
spring interposed between the cylinder and 
collar, substantially as described. 

8. In a fluid-pressure-operated tool, the com 
bination with a cylinder having an exhaust 
port therethrough, of a reciprocating piston 
in said cylinder, and automatic means for clos 
ing and opening said exhaust-port when the 
tool is respectively pressed against and out of 
contact with an object, substantially as de 
Scribed. 

9. In a fluid-pressure-operated tool, the com 
bination with a cylinder having ports there 
through, of a reciprocating piston therein, a 
die movably fitted in said cylinder, and a 
spring - actuated collar closing said ports 
through the cylinder when the die is pressed 
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against an object, and uncovering said ports 
and withdrawing said die from the path of the 
piston when the die is not in contact with an 
object, substantially as described. 

10. In a fluid-pressure-operated tool, the 
combination with a cylinder having ports. 
therethrough, of a reciprocating piston in said 
cylinder, a die movably fitted in said cylin 
der, a collar surrounding the end of said cyl 
inder and engaging said die, a spring inter 
posed between said cylinder and collar where 
by the die when forced against an object com 
presses said spring and moves said collar Over 
the ports and when the die is disengaged from 
an object said spring expands and thereby 
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moves said collar to uncover the ports and co 
incidentially withdraws the die from the path . 
of the piston, substantially as described. 

11. In a fluid-pressure-operated tool, the 2O 

combination with a cylinder, of a reciprocat 
ing piston therein, a die movably fitted in the 
end of said cylinder and yieldingly retained 
therein, and means for automatically moving 
the die out of the range of impact of the pis 
ton to prevent its ejectment from the cylin 
der by the piston. 

In testimony whereof I sign this specifica 
tion in the presence of two witnesses. 

HENRY H. WAUGHAN. . 
Witnesses: 

GEO. L. WILKINSON, 
CLARA. C. CUNNINGHAM. 

I25 

  


