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UNITED STATES PATENT OFFICE. 
DANIEL S. WAUGH, OF DENVER, COLORADO, ASSIGNOR TO THE DENVER, ROCK DRILL 

MANUFACTURING COMPANY, OF DENVER, COLORADO, A CORPORATION OF DELA 
WARE, 

MOOR. 

1,314,288. 

To all whom it may concern: 
Be it known that I, DANIEL S. WAUGH, 

a citizen of the United States, residing at 
Denver, in the county of Denver and State 
of Colorado, have invented new and useful 
Improvements in Motors, of which the fol 
lowing is a specification. 
The present invention relates to motors of 

the valveless type, particularly intended for 
use in hammer drills, though not necessarily 
limited thereto. . . . . . . 
The object is to provide a structure that 

will deliver a powerful working blow, and 
will be economical in the amount of motive 
fluid used. 
An embodiment of the invention is illus 

trated in the accompanying drawings, 
wherein:- 

Figure 1 is a longitudinal sectional view 
through the motor. , 

Fig. 2 is a perspective view of the piston 
and a portion of the tube that supplies fluid 
under pressure thereto. 

Fig. 3 is a rear elevation of the structure 
shown in Fig. 2. - 

Fig. 4 is a front elevation of the piston. 
Similar reference numerals designate cor 

responding parts in all the figures of the 
drawings. 
In the embodiment disclosed, a cylinder 

member is provided, including a body 5 hav 
ing an internal piston chamber. This pis 
ton chamber comprises portions of different 
diameters, namely, an intermediate bore 6 
in which a hammer piston 7 is slidably 
mounted, a front enlarged bore 8, and two 
enlarged bore portions 9 and 10 Separated 
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by a bore 11 of smaller diameter, the bore 
11 being of the same diameter as the bore 6. 
The piston 7 is of the reciprocatory type, 

and has an internal constant pressure cham 
ber 12 having a reduced portion 13 that 
opens through the rear end of said piston. 
The front end of the piston is movable into 
and out of the enlarged bore 8 and the rear 
end is movable across the enlarged bore 9, 
through the bore 11 and into the bore 10, 
having a sliding fit in the bore 11, as will 
be obvious. 
Motive fluid is supplied constantly to the 

pressure chamber 12, through the medium 
of a tube 14, which, as shown, has an inte 
gral flange 15 at its rear end, constituting in 
effect the rear cylinder head, Said head being 
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held in place by side bolts 16 that also are 
engaged with a front head 17. The front 
end of the tube 14 has a sliding fit in the 
reduced portion 13 of the constant pressure 
chamber and said tube enters the main por 
tion of said chamber 12 when the piston is 
in its rearmost position. Fluid under pres 
sure brought from any suitable source is 
delivered to the tube 14 by suitable means, 
as for example, a hose or pipe, a portion of 
which is shown at 17. 
The fluid under pressure is delivered to 

opposite ends of the piston chamber and 
against the opposite faces of the piston by 
the following means:-Forwardly inclined 
ports 18 open from the front portion of the 
constant pressure chamber 12 through the 
side walls of the piston a slight distance in 
rear of its front face, and longitudinal chan 
nels 19 are formed in the exterior of the 
tube 14, these channels opening into the rear 
chamber 10, and terminating short of the 
front end of the tube. The bore 9 consti 
tutes an exhaust chamber, and ports 20 lead 
therefrom to the exterior of the cylinder. 
Longitudinal grooves 21 are cut in the ex 
terior face of the piston, said grooves termi 
nating substantially midway of the same 
and opening through the front ends of said 
piston. 
The operation of the motor is as follows:- 

Assuming that fluid under pressure is be 
ing constantly delivered into the internal 
constant pressure chambers 12 and 13, and 
with the parts, as illustrated in Fig. 1, this 
fluid will pass through the ports 18 and 
operate against the front face of the piston, 
driving the same rearwardly, the exhaust 
taking place freely from in rear of the pis 
ton, through the chamber 9 and ports 21. 
When, however, the rear end of the piston 
enters the smaller bore 11, the exhaust in 
rear of the piston will be cut off, and when 
the piston has reached its rearmost posi 
tion, the channels 19 will be in communica 
tion at their front ends with the constant 
pressure chamber 12. Thus fluid under 
pressure will flow from said chamber into 
the rear chamber 10 of the cylinder and 
against the rear face of the piston to drive 
it forwardly. In the rearward movement 
of the piston the ports 18, entering the bore 
6 of the cylinder, will be cut off from com 
munication with the front chamber 8, and 
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directly thereafter the rear ends of the 
channels 21 will come into communication 
with the chamber 9, so that the fluid in ad 
vance of the piston can escape or exhaust 
through said channels, into the chamber 9, 
and thence to the outer air, through the 
ports 20. 

It will be evident that a structure is thus 
provided, in which the piston will strike 
an effective blow, as it will have, during its 
working stroke, pressure against the front 
wall of the internal constant pressure cham 
ber and against its rear face, its rear Ward 
movement being secured by the pressure 
against the front face of the piston over 
coming that against the front wall of the in 
ternal pressure chamber. The structure fur 
thermore is economical in the amount of 
fluid utilized, and an additional advantage 
resides in the fact that the piston has a rec 
tilinear movement throughout its Working 
stroke. 
From the foregoing, it is thought that the 

construction, operation, and many advan 
tages of the herein described invention will 
be apparent to those skilled in the art, with 
out further description, and it will be under 
stood that various changes in the size, shape, 
proportion and minor details of construction 
may be resorted to without departing from 
the spirit or sacrificing any of the advan 
tages of the invention. 

Having thus fully described my inven 
tion, what I claim as new and desire to 
secure by Letters Patent, is:- 

1. In apparatus of the character set forth 
the combination with a cylinder member, of 
a reciprocatory piston operating therein and 
having an internal constant pressure cham 
ber the front wall of which is formed by a 
face of the piston, means for maintaining 
fluid under pressure in said chamber during 
the operation of the piston, and means for 
delivering motive fluid from the chamber 
to opposite external faces of the piston to 
reciprocate the said piston, said means per 
mitting the piston to have a rectilinear non 
rotary movement throughout such recipro 
cation. 

2. In apparatus of the character set forth, 
the combination with a cylinder member, 
of a reciprocatory piston operating therein 
and having an internal constant pressure 
chamber, a fluid supply tube projecting into 
the chamber and delivering fluid under pres 
sure into the chamber in advance of said 
tube, and means for distributing fluid from 
the chamber to reciprocate the piston with 
out rotation. . 

3. In apparatus of the character set forth, 
the combination with a cylinder member, of 
a reciprocatory piston operating therein and 
having an internal constant pressure cham 
ber the front wall of which is formed by a 
face of the piston, means for supplying fluid 
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under pressure to the chamber and main 
taining the same therein during the Opera 
tion of the piston, said piston having a port 
for delivering the fluid from the chamber 
to the front of the piston for moving said 70 
piston rearwardly, and means other than said 
port for delivering fluid from the chamber 
to the rear of the piston to move Said piston 
forwardly. 

4. In apparatus of the character set forth, 75 
the combination with a cylinder member hav 
ing bores of different diameters, of a piston 
slidably mounted in the bore of Smaller di 
ameter and having a portion movable into 
and out of the bore of larger diameter, said 80 
piston having an internal constant pressure 
chamber, means for maintaining a Supply 
of fluid under pressure in the constant pres 
sure chamber, and a port leading from the 
constant pressure chamber through a por: 85 
tion of the piston, that is movable into and 
out of the bore of larger diameter, said port 
having its communication cut off by the Wall 
of the bore of smaller diameter. 

5. In apparatus of the character set forth, 90 
the combination with a cylinder member 
having a bore of one-diameter and a bore in 
rear thereof of larger diameter, of a recip 
rocatory piston slidable in the Smaller bore 
and having its rear end movable in the 95 
larger bore, said piston having an internal 
constant pressure chamber, means for Sup 
plying fluid under pressure to the constant 
pressure chamber, and means for intermit 
tently distributing fluid from the constant 100 
pressure chamber to the larger bore in rear 
of the piston and exhausting it therefrom. 

6. In apparatus of the character set forth, 
the combination with a cylinder member 
having a bore of one diameter and a bore in 105 
rear thereof of larger diameter, of a recip 
rocatory piston slidable in the Smaller bore 
and having its rear end movable in the larger 
bore and of less diameter than the same, said 
piston having an internal constant pressure 110 
chamber, means for supplying fluid under 
pressure to the constant pressure chamber, 
and means for intermittently distributing 
the fluid from the constant pressure chamber 
to the larger bore in rear of the piston and 115 
exhausting it therefrom. 

7. In apparatus of the character set forth, 
the combination with a cylinder member, of 
a piston operating therein and having an in 
ternal constant pressure chamber the front 120 
wall of which is formed by a face of the 
piston, a tube projecting into the chamber 
for supplying fluid under pressure thereto, 
and means for distributing said fluid from 
the chamber, to operate the piston, including 125 
a passageway formed in the tube. 

8. In apparatus of the character set forth, 
the combination with a cylinder member, of 
a piston operating therein and having an 
internal constant pressure chamber, a tube 130 
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carried by the cylinder member and project 
ing forwardly into the constant pressure 
chamber for supplying fluid under pressure 
thereto, and means for distributing motive 
fluid from the constant pressure chamber to 
opposite faces of the piston, to actuate it, 
said means including a passageway formed 
longitudinally in the exterior of the tube and 
opening into the cylinder member in rear 
of the piston. 

9. In apparatus of the character set forth, 
the combination with a cylinder member, of 
a reciprocatory piston operating therein and 
capable of a rectilinear movement through 
out its stroke, said piston having an internal 
constant pressure chamber, the front con 
stant pressure wall of which is formed by a 
face of the piston, means for constantly sup 
plying fluid under pressure to the chamber 
and against said face, and separate means 
respectively opening into the chamber at dif 
ferent points for respectively and alternately 
distributing the fluid from the constant pres 
sure chamber to opposite portions of the pis 

5 ton to effect its reciprocation. 
10. In a fluid operated percussive tool, a 

cylinder, a piston having an internal cav 
ity, an inlet plug projecting into said cay. 
ity and having a passage for conveying fluid 
to the cavity and exerting a constant pres 
sure on the inner end of said cavity, and passages independently communicating with 
said cavity and arranged to respectively and 
alternately admit fluid from said cavity to 
the said cylinder on opposite sides of said 
piston. 

11. In a fluid operated percussive tool, a 
cylinder, a piston having an internal bore 
in its rearward portion, said bore being 
smaller in cross sectional area at its rear 
ward end, an inlet plug fitting into said 
bore and having a passage therethrough for 
conveying fluid constantly thereto, said 
plug also having a head fitting said Smaller 
portion of the piston bore, and a rearward 
portion of smaller cross sectional area than 
said head, a port leading from the larger 
part of the bore to the surface of said pis 
ton, a passage leading from the forward 
end of the cylinder to a point positioned 
to register with said piston port near the 

8 

forward end of the piston stroke, and ex 
haust ports uncovered by the piston near the 
end of each stroke. 

12. In apparatus of the character set 
forth, the combination with a cylinder mem 
ber, of a piston therein having an internal 
constant pressure chamber provided with a 
front constant pressure face formed upon 
the piston, and means for supplying fluid 
under pressure to the chamber, said piston 
having a port opening from the constant 
pressure chamber to the exterior of the pis 
ton for delivering fluid to the front of said 
piston and another port opening through 
the piston from the pressure chamber for 
delivering fluid to the rear of said piston. 

13. In apparatus of the character de 
scribed, the combination with a cylinder 
member, of a piston therein having a con 
stant internal pressure chamber provided 
with a front constant pressure face formed 
upon the piston, means for supplying fluid 
under pressure to the chamber, forwardly 
extending ports opening from the chamber 
through the piston to the front of the same, 
and rearwardly extending ports opening 
from the chamber through the piston to the 
rear of the said piston. 

14. In apparatus of the character set 
forth, the combination with a cylinder mem 
ber having a piston chamber provided with 
enlargements in its front and rear por 
tions, of a piston operating therein and hav 
ing an internal constant pressure chamber, 
means for supplying motive fluid to the 
chamber, and ports opening from the con 
stant pressure chamber through the piston 
wall, one port communicating with the rear 
enlargement and the other port communi 
cating with the front enlargement, commu 
nication with the enlargement being effected 
alternately to supply fluid to opposite faces 
of the piston. 

In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit 
eSSS. 

DANIEL S. WAUGH. 
Witnesses: 

WILLIAM. H. LEONARD, 
JAMEs R. ELMcNDORF. 

copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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