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UNITED STATES PATENT OFFICE. 
DANIEI, SHAW WAUGH, OF MARION, OHIO. 

AUTOMATIC HAMMER. 
SPECIFICATION forming part of Letters Patent No. 657,716, dated September 11, 1900. 

Application filed November 9, 1899, serial No. 736,335, (No model, 

To Cult, Luhon, it inctly concern: 
Beit known that I, DANIEL SHAW WAUGH, 

a citizen of the United States, residing at 
Marion, in the county of Marion and State of 
Ohio, have invented a new and useful Auto 
matic Hammer, of which the following is a Specification. 
This invention relates to automatic ham 

mers; and the object in view is to provide a 
simple, economical, and effective hammer 
which is capable of being driven by com 
preSSed air, gas, steam, &c. 
One of the principal objects of the inven 

tion is to do away with the automatic valves 
Ordinarily employed in this type of hammer, 
thereby reducing the liability of the device 
as a Whole to get out of order and become in 
operative. 

It is also an object of this invention to re 
duce or to a great extent absorb the vibration 
imparted to the casing or shell of the instru 
ment, which is injurious and objectionable to 
the Workmen; also, to provide means for lock 
ing the supply-controlling valve in its open 
position. The operative parts of the device 
and the several ports are so disposed that a 
light pressure is given at the commencement 
of the downstroke of the hammer or piston 
and the pressure is gradually and progress 
ively increased as the hammer approaches 
the limit of its downward movement, thereby 
enabling a sharp and heavy blow to be struck 
Without any jar or vibration of the shell or 
casing. 
Other objects and advantages of the inven 

tion will appear in the course of the ensuing 
description. - a 

The invention consists in an automatic 
hammer embodying certain novel features 
and details of construction and arrangement 
of parts, as hereinafter fully described, illus 
trated in the drawings, and incorporated in 
the claims. . 

In the accompanying drawings, Figure 1 is 
a longitudinal section through a hammer con 
structed in accordance with the present in 
vention, showing the piston at or near the 
outward or downward limit of its movement. 
Fig. 2 is a similar view showing the piston 
att or near the upper or inner limit of its move 
ment. Fig. 3 is an end view of the bit socket 
or holder. 

the chamber 3 are smaller in area than the 

Similar numerals of reference designate cor 
responding parts in all figures of the draw 
ings. 
The hammer contemplated in this invention 

will be described for convenience as a pneu 
matic hammer; but it is to be understood that 
compressed, air, gas, Steam, or any fluid or 
liquid under compression may be used for 5 
driving the piston or that part which strikes 
the blow upon the tool or bit, 

In carrying out the present invention I em 
ploy a tubular shell or casing 1, having its 
upper end closed by a head 2 and comprising 
a main compression-chamber 3 and an aux 
iliary compression-chamber 4, the chambers 3 
and 4 being separated by a cylindrical wall 
5, terminating in the primary or initial air 
chamber 6. The chambers 3 and 4 are placed 
in communication by graduated ports 7, 8, and 
9, the said ports being arranged in annular 
series. The ports 7 nearest the inner end of 

adjacent row of ports 8, and the ports 9 have 
a still greater area than the ports 8, so that 
the ports 7, 8, and 9 are of successively-in 
creasing area from the inner toward the outer 
or lower end of the main compression-cham 
ber 3, and all of said ports communicate with 
the auxiliary compression-chamber 4. The 
cylindrical wall 5 is preferably formed as an 
integral part of the cap 2, which is inserted 
into the upper end of the shell land secured 
in any convenient manner. The Wall 5 is also 
provided with other ports 10, leading from the 
chamber 3 into the initial air-chamber 6, the 
purpose of which will hereinafter appear. 
The casing is also provided with a lateral ex 
tension 11, which is hollowed out to receive 
a valve-casing 12. This valve-casing is pref 
erably screwed into the lateral extension of 
the shell and is provided with ports 13, com 
municating with an annular space or groove 
14, by means of which the air admitted 
through the supply-port 15 is conveyed to the 
interior of the valve-chamber. The Valve 16 
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is shown as cone-shaped and held closed by 
means of a coiled valve-seating spring 17, 
which bears at one end against the valve 16 
and rests at its opposite end against an an 
nular shoulder 18 within the extension ll. 
The valve 16 has a stem 19, the extremity of 
which is enlarged, as shown at 20, so as to fit 
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snugly within the valve-casing and properly 
guide the valve iii its movemeit. The outer 
end of the valve-casing is reduced to leave a 
bore 21, in which is slidingly fitted an aux 
iliary stem 22, against the outer end of which 
one arm 24 of a valve-operating lever bears. 
The valve-operating lever is fulcrumed at 25 
at a point intermediate its ends on a suitable 
bracket 26 at the head of the casing, and the 
opposite arm of said lever is provided with a 
finger-grip 27, by means of which it may be 
readily vibrated. The valve-operating lever 
is adapted to be locked by means of a cam 
lever 28, journaled on the head of the casing 
and provided with a cam 29, which when 
turned is adapted to hear against the inner 
surface of the lever aid hold the arm 24 in 
ward, the valve 16 being thus held open or 
unseated for allowing the compressed air to 
pass continiuously into the initial air-cham 
ber 6. - 

The hammer proper is in the form of a hol 
low pist on 30. The piston 30 has a hollow 
longitudinal bore 31, which is open at its tip 
per or inner end and closed at its opposite 
end to form the striking end or surface 32, 
adjacenit to which it is provided with lat 
erally-extending eduction-ports 33, which 
communicate with an annular exhaust-cham 
ber 34, having an exhaust-port 35 opening 
out through the side of the shell or casing. 
The piston is also provided with smaller in 
duction-ports 36 and has its inner or upper 
ends slightly enlarged to form what may be 
termed a 'head '37, providing an annular 
shoulder' 38, forming the surface against 
which the compressed air acts in retracting 
the piston or hammer. The inner or upper 
surface 39 of the head 37 forms one of the 
surfaces against which the compressed air 
acts for driving the piston downward or out 
ward," and the extremity 40 of the bore 31 
forms an additional surface for the same pur 
pose. It will thus be seen that a much larger 
area is provided for receiving the downward 
or outward pressure of the air than the sur 
face which is acted upon by the air for ré 
tracting the piston. 
The handle 41 may consist of wood or other 

suitable material and is fixedly attached to 
one end of a U-shaped spring 42, the opposite 
end of which is securely fastened to the head 
or cap of the shell 1. 

the operator. 
The outer end of the shell 1 is provided 

with a tapered opening 43, in which is received 
a correspondingly-tapered bit socket or holder 
44, having its outer end enlarged and pro 
vided with a recess 45 to receive the enlarged : 
or shoulder portion 46 of the bit or tool. 47, 
said bit having its shank 48 extended through 
a longitudinal opening 49 in the bit-socket 
44 and projecting into the longitudinal cavity 
50 of the shell 1, so as to receive the impact 

of the piston does not cover the upper 

This spring serves to 
absorb the vibration imparted to the shell or 
casing 1 and prevent it from being communi 
cated to the handle 41, which greatly relieves 

or piston. 

of the piston or hammer. The portion 46 of 
the bit is ordinarily squared, and the recess 45 
is provided with twice that number of angles 
51 to receive the corners or angles of the bit 
in order to prevent the latter from turning 
and also to enable it to be adjusted from one 
set of angles 51 to another set for the purpose 
of presenting the active end of the bit at dif 
ferent angles, as may be desired. 

In operation the compressed air passes in 
through the supply-port 15 and is admitted 
by the valve 16 to the initial air-chamber 6, 
where it acts against the annular shoulder 3S 
to lift or retract the piston 30. As the shoul 
der 38 is of a comparatively-smaller area, the 
inward movement of the piston is compara 
tively slow. When the piston has moved in 
ward or upward sufficiently to bring the in 
duction-ports 36 into communication with the 
air - chamber 6, the air passes through the 
ports 36, and the inward movement of the 
piston is arrested and the direction of move 
ment of the piston reversed as the air passes 
into the bore 31 and fills the chamber 3. When 
the piston on its inward or upward movement 
reaches a position for the ports 36 therein to 
communicate with the chamber 6, the upper 
port 7, and the air under pressure rushes 
through the passage 31 and flows through the 
ports 7 into the compression: chamber 4 be 
fore the piston is lifted sufficiently to cover 
the series of ports 789. The piston 30 in 
moving inward also compresses the air which 
is behind it in the chamber 3 and forces said 
air into the auxiliary compression-chamber 
4, the inward movement of the piston being 
arrested at or about the position shown by 
Fig. 2, so that the parts of the chamber 4 will 
be covered by the imperforate part of the 
plunger, whereby the air is retained in the 
chamber 4 until the plunger begins its down 
ward movement. After the ports 36 have 
been placed in communication with the air 
chamber 6 the pressure of the air against the 
surfaces 39 and 40 is greatly in excess of the 
pressure against the comparatively-small sur 
face 38, and the result of this is that the pis 
ton begins to move downward or outward. 
As the induction-ports 36 pass out of com 
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munication with the air-chamber 6 the head 
39 uncovers the ports 7 and the compressed 
air stored in the auxiliary chamber 4 com 
pensates in a measure for the expansion of 
air in the working or plunger chamber, and 
thereby gives a fresh impetus to the hammer 

The ports Sand 9 of successively 
increasing area are successively uncovered, 
thus gradually and progressively compensat 
ing still further for the expansion of the fluid 
behind the plunger, and thereby increasing 
the iimpetus or speed of the piston. The ham 
mer or piston finally strikes against the shank 
of the bit and imparts thereto the requisite 
blow. At the same time the eduction-ports 
33 register with the exhaust-chamber 34, and 
the compressed air is discharged through the 
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exhaust-port 35. Immediately thereafter the 
air entering the chamber 6 again acts on the 
shoulder 38 and retracts the plunger in the 
manner heretofore described. Should the 
piston or hammer move outward until it rests 
against the annular shoulder 52 near the 
outer end of the shell or casing 1, air will 
pass through the ports 10 and hold the pis 
ton at the outer limit of its movement. This 
will enable the controlling or supply valve to 
be dispensed with, and the machine may be 
started by using the bit 47 as a means for 
pressing the piston inward until it is in posi 
tion for the compressed air to act thereon in 
the manner hereinabove described. In or 
der to close the valve 16, the cam-lever 28 is 
moved to the position illustrated in Fig. 1, 
thereby allowing the spring 17 to seat the 
valve, thus shutting off the supply of com 
pressed air. A 
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 advantages 
of the invention. 
Having thus described the invention, what 

is claimed as new, and desired to be secured 
by Letters Patent, is 

l. A fluid-pressure hammer comprising a 
shell or casing having the reciprocating pis 
ton and also carrying means for controlling 
the admission of motive fluid thereto, a 
doubled spring having one arm secured to the 
Casing, and a handle attached to the other 
arm of said spring, whereby the entire ham 
mer may be held and manipulated in the 
hand and the spring is adapted to absorb the 
vibration due to reciprocation of the piston, 
substantially as described. W 

2. In an automatic hammer, a casing pro 
vided with graduated ports communicating 
with the main compression-chamber, a piston 
Ol' hanner mounted to slide past said open 
ings and Successively uncover the same and 
means for supplying motive fluid under pres 
Sure to said ports, whereby a progressively 
increasing impetus is imparted to the piston 
or hammer, substantially as described. 

3. In an automatic hammer, a casing hav 
ing ports of progressively-increasing areas 
communicating with the mail compression 
chamber, in combination with a piston mount 
ed to slide within said chamber and to suc 
cessively uncover said ports beginning with 
those of the least area, said piston also serv 
ing as means for controlling the supply of 
motive fluid to the ports for the main com 
pression-chamber, substantially as and for 
the purpose specified. 

4. In a fluid-pressure hammer, the combi 
nation with a shell or casing, of a recipro 
catory plunger fitted in said casing and serv 

ing as an automatic valve for controlling the 
admission and exhaust of motive fluid to or 
from the working chamber of said shell or 
casing, a supply-valve comunicating with 
saic working chamber, an operating device 
for said supply- valve, and means for locking 
said operating device to hold the supply 
Valve in an open position, substantially as 
described. 

5. In a fluid-pressure hammer, the combi 
nation with a shell or casing having a work 
ing chamber, of a reciprocatory plunger fitted 
in said casing and servilg as an automatic 
valve for controlling the admission and ex 
haust of motive fluid to and from the work 
ing chamber thereof, a supply-valve commu 
nicating with said working chamber, an op 
erating-lever mounted on the casing and con 
nected with said supply-valve, and means for 
locking said lever in place to hold the sup 
ply-valve normally in an open position, sub 
Stantially as described. 

6. In an automatic hammer, the combina 
tion of a shell or casing having a valve-cham 
ber and a valve-seat, a supply-valve provided 
with the spaced head and piston and arranged 
within the chamber for said head and piston 
to be exposed to the pressure of the motive 
fluid, a Valve-lever mounted on the shell or 
casing, and a cam-lever fulcrumed independ 
ently of the valve-lever and having a crank 
adapted in one position to engage with said 
valve-lever and hold the valve open, substan 
tially as described. 

7. In an automatic hammer, a shell or cas 
ing and means for supplying the motive agent 
thereto, of a main compression-chamber, an 
auxiliary compression-chamber having grad 
ulated ports leading to the main compression 
chamber, and a reciprocating piston or ham 
mer having a central bore closed at one end 
and open at the other and provided with lat 
eral induction and eduction ports, substan 
tially as described. 

8. In an automatic hammer, a shell or cas 

75 

9o 

OO 

d 

ing comprising a main compression-chamber, 
an auxiliary compression-chamber surround 
ing the same and communicating there with 
by means of graduated ports, in combination 
with a hollow piston or hammer slidingly 
mounted in said main compression-chamber 
and provided with induction and eduction 
ports, substantially as described. 

9. In a fluid-hammer, a casing provided in 
addition to its working chamber with an aux 
iliary compression-chamber and with a series 
of ports between the two chambers, combined 
with a hollow plunger having ports for the 
supply and exhaust of the motive fluid, said 
plunger controlling the admission of motive 
fluid to the reservoir-chamber and slidably 
arranged to cover and expose the ports, sub 
stantially as described. 

10. In a fluid-pressure hammer, a casing 
provided in addition to the working chamber 
with an annular supply-chamber and with an 
auxiliary compression - chamber, and a cap 
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having a shell fitted within said casing across 
said annular chambers therein and provided 
with the ports, 7, 8, 9 and 10, combined with 
a hollow shouldered plunger having the con 
tiguous supply and exhaust ports and slidably 
fitted in the casing for the shoulder thereof 
to traverse the ports, 10, and for the supply 
ports to communicate with the supply-cham 
ber, substantially as described. 

11. In a fluid-pressure hammer, a casing 
provided, in addition to the working chamber 
with the annular supply-chamber and the 
auxiliary compression-chamber, and also hav 
ing a series of ports which establish commu 

nication between the reservoir and working 15 
chambers, combined with a hollow shouldered 
plunger having the supply and exhaust ports 
and said plunger slidably fitted in the casing 
for one end portion thereof to traverse the 
series of ports from the reservoir-chamber, 2 o 
substantially as described. 

In testimony that I claim the foregoing as 
my own I have hereto affixed my signature in 
the presence of two witnesses. 

DANIEL SHAW WAUGH. 
Witnesses: - 

D. R. CRISSINGER, 
F. M. ILER. 

  


