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To calZ athlon, it Jactly coice.772. 
Be it known that I, HENRY H. WAUGHAN, a 

citizen of the United States, residing at Chi 
cago, in the county of Cook, State of Illinois, 

5 have invented certain new and useful Im 
provements in Motive-Fluid-Operated Tools; 
and Ihereby declare the following to be a full, 
clear, and exact description of the same, refer 
ence being had to the accompanying drawings, 

to in which 
Figure 1 is a view of a pneumatic hammer 

embodying my invention, the cylinder and re 
ducing-sleeve being in section and the piston 
in elevation, the ports or passages of the pis 

5 ton being indicated in dotted lines. Figs. 2, 
3, and 4 are transverse sections on the lines 
2 2, 3 3, and 4 4, respectively. Fig. 5 is a 
modification, the cylinderand reducing-sleeve 
being shown in longitudinal central section 

2d and the piston in elevation, with the passages 
and ports thereof in dotted lines. 
Like symbols refer to like parts wherever 

they occur. 
My invention relates to the construction of 

25 that class of motive-fluid-operated tools.com 
monly termed “pneumatic hammers;’ and 
it consists, generally stated, in the combina 
tion, with a suitable cylinder having motive 
fluid-supply ports and passages and an ex 

3o haust-port or exhaust-ports, of a differential 
piston having a stem through which extends 
the exhaust passage and port or ports for 
the under side of the piston or for that head 
of the piston having the greater area, where 

35 by the exhaust is carried to the back or han 
dle end of the tool and may be allowed to es 
cape thereat. 
There are other minor features of inven 

tion, all as will hereinafter more fully appear. 
I will now proceed to describe my invention 

more fully, so that others skilled in the art to 
which it appertains may apply the same. 
In the drawings, 1 indicates the cylinder, 

and 2 the differential piston, of a pneumatic 
45 hammer provided with a suitable handle A 

and a lever-operated valve B, which controls 
the supply-passage C, leading to the cylinder 
1. This handle may terminate in an inter 
nally-threaded sleeve S, which receives the 

5o externally-threaded end of the cylinder 1, and 
is prevented from rotation by a pawl-and 
ratchet device p, as shown in the drawings, or 
any other suitable method of connecting the 

handle to the cylinder may be adopted at the 
will of the constructor. 
In the present instance the differential pis 

ton is one wherein the area of one head of the 
piston is reduced by a stem 2", which extends 
back into a stem chamber or portion of the 
cylinder having a reduced diameter and 
which is provided with an exhaust-port or ex 
haust-ports 1, the motive fluid operating on 
the shoulder 2 (the lesser head of the piston) 
to deliver the working blow. 
The internal diameter of cylinderlbetween 

the points a, a or for the travel of the piston 
corresponds in diameter with the diameter of 
the piston 2, while below said portion, as from 
b b, it is provided with an enlarged diameter 
or clearance-space for the piston, and above 
said portion, as from C c, it is reduced in di 
ameter to correspond with the diameter of the 
stem 2 of the piston. 
In the walls of the cylinder 1 and leading 

from the motive-fluid-supply passage C. are a 
series of supply-passages 33, leading to that 
part of the cylinder which contains the lesser 
head of the piston or shoulder 2, formed by 
the union of the stem 2 with the piston 2, and 
leading therefrom to that portion of the cyl 
inder which contains the greater head of the 
piston (or head having the greater area) are 
a further series of supply-passages 4 4. 
As a matter of construction I prefer to re 

duce the internal diameter of the cylinder to 
form a stem-chamber for the reception of the 
stem 2 of the piston by means of an inserted 
reducing-sleeve 5, grooved on its exterior to 
form the supply-passages 3, which sleeve or 
stem-chamber is closed at one end and held 
in place by the handle A or the equivalent 
thereof. The internal diameter of said re 
ducing-sleeve 5 at that end which receives the 
piston-stem 2 corresponds with said stem; 
but above the same or next to the handle the 
internal diameter of said sleeve 5 is increased 
or equivalent provision for clearance for the 
end of stem 2 is made for purposes which will 
hereinafter appear. 

Extending lengthwise of the stem 2 and 
into the piston 2 is a passage 6, which com 
municates with the greater head of the piston. 
by ports or passages 6 and with the periph 
ery of the piston-stem 2 at its opposite or 
handle end by means of ports or passages 6, 
the said passages 6 6 6 being exhaust-pas. 
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sages, which passages are closed or cut off by 
the walls of the cylinder or inserted sleeve 5 
at such times as the exhaust is to be closed, 
the end of the stem 2 being of course closed 
by the plug 2° or in other suitable manner. 
In the preferred form of construction (illus 

trated in Figs. 1 to 4 of the drawings) it will 
be noted that the motive-fluid-supply pas 
sages 3 and 4 are formed in the cylinder, and 
the passages 6 6 6 of the piston 2 and its 
stem 2, which lead to the exhaust-ports 1, 
are used as exhaust-passages only. 

In the modification shown in Fig. 5, how 
ever, the Supply-passage 4 of the cylinder, 
which leads through the cylinder from the 
lesser to the greater head of the piston, has 
been omitted and the inserted reduction 
sleeve 5 shortened, so that the ports or pas 
sages 6 of the stem can open both into the 
stem-chamber and into the cylinder opposite 
the shoulder 2 or lesser head of the piston, 
and thus the stem-ports will act not only as 
exhaust-passages for the greater head of the 
piston, but also as Supply-passages in lieu of 
the passages 4 of the preferred form. 
The construction being substantially such 

as hereinbefore set forth, the operation of the 
devices will be as follows: The blow of the 
piston or hammer 2 having been delivered 
upon the “snap” or tool stem S and the parts 
being in the position shown in the drawings, 
in the case of the preferred construction 
shown in Fig. 1 the motive-fluid supply will 
pass from supply-passage 3 into the cylinder 
and thence by supply-passages 4 to that head 
of the piston having the greater area, and as 
the ports or passages 6 at the handle end of 
stem 2 are closed by the walls of the cylin 
der or inserted sleeve 5 the piston 2 will be 
reversed or lifted for its working stroke and 
will travel back until the ports 6 of the stem 
enter the clearance-space in sleeve 5, when 
exhaust will at once take place through ex 
haust-ports 1, and the supply-passages 4 for 
the greater head of the piston having been 
closed by the travel of the piston the pres 
sure upon shoulder 2 (the lesser head of the 
piston) being constant in the direction of the 
tool will reverse the piston and deliver the 
hammer-blow thereof at the same time that 
the walls of the cylinder close the exhaust 
passages through the stem 2. 

In the case of the modification shown in 
Fig. 4 of the drawings, where the supply-pas 
sages are omitted and the sleeve 5 shortened, 
the ports 6 of the stem will when the ham 
mer-blow has beeu delivered by the pressure 
of the motive fluid on the shoulder 2 stand 
open to the motive-fluid supply in the cylin 
der above the lesser piston-head or shoulder 
2, and the motive fluid will pass through the 
ports and passages of the stem 2 to that head 
of the piston having the greater area, after 
which the lift of the piston will cut off the 
motive-fluid pressure to the greater head of 
the piston, but its movement will continue 
by expansion until the exhaust-port 6 of the 

692,888 
stem is opened, after which, the pressure be 
ing constant on the shoulder 2º and in the di 
rection of the tool, the devices will operate 
as hereinbefore set forth, the ports and pas 
sages 6, 6", and 6 of the stem becoming ex 
haust ports and passages as soon as the port 
6 is uncovered by the wall of the cylinder 
or sleeve 5, as before stated, the exhaust in 
both constructions taking place through the 
stem and at the back or handle end of the 
cylinder. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Pat 
ent, is— 

1. In a motive-fluid-operated tool, the com 
bination with a cylinder having suitable sup 
ply-ports, and an exhaust-port, of a differen 
tial piston having an exhaust-passage there 
through which connects the greater head of 
the piston with the exhaust-port of the cyl 
inder, the exhaust and supply ports being ar 
ranged to maintain a constant pressure on 
the lesser head of the piston and in the di 
rection of the tool; substantially as and for 
the purposes specified. 

2. In a motive-fluid-operated tool, the com 
bination with a cylinder having supply-ports, 
and an exhaust port or passage, of a differen 
tial piston provided with a stem having an 
exhaust-passage which communicates with 
the exhaust-port of the cylinder and with the 
greater head of the piston, the exhaust and 
supply ports being arranged to maintain a 
constant pressure on the lesser head of the 
piston and in the direction of the tool; sub 
stantially as and for the purposes specified. 

3. In a motive-fluid-operated tool, the com 
bination with a cylinder having supply-ports, 
of a piston having a stem on its lesser head, 
said stem provided with exhaust-passages 
which open on the periphery of the stem, and 
an exhaust-port opening from the chamber 
which receives the stem of the piston, the 
exhaust and supply ports being arranged to 
maintain a constant pressure on the lesser 
head of the piston and in the direction of the 
tool; substantially as and for the purposes 
specified. 

4. In a motive-fluid-operated tool, the com 
bination with a cylinder having a supply-port 
and a chamber for the reception of the stem 
of a piston, said chamber provided with an 
exhaust, of a piston having a stem provided 
with an exhaust-port leading from the greater 
head of the piston and delivering into the 
stem-chamber, the exhaust and supply ports 
being arranged to maintain a constant pres 
sure on the lesser head of the piston and in 
the direction of the tool; substantially as and 
for the purposes specified. 
In testimony whereof I affix my signature, 

in presence of two witnesses, this 2d day of 
April, 1901. m 

EIENRY H. WAUGHAN. 
Witnesses: 

FRED KIRGIS, 
GEORGE I. MCELDOWNEY. 
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