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ABSTRACT: In a power hammer wherein work located on an 
anvil is acted upon by a ram located over the anvil an upper 
piston-and-cylinder means coacts with the ram to lower the 
latter along a driving stroke by way of a gaseous fluid under 
pressure and to raise the ram back to its starting position along 
its return stroke by way of a hydraulic ?uid under pressure. A , 
frame means which carries the anvil also carries part of this 
upper piston-and-cylinder means, while another part thereof is 
operatively connected with the ram. Beneath the frame means 
the foundation carries part of a lower piston-and-cylinder 
means which is operatively connected with the frame means 
for raising and lowering the latter. A conduit provides commu 
nication between the hydraulic ?uid of the upper piston-and 
cylinder means and the lower piston-and~cylinder means. A 
control valve is provided in the conduit to open the latter so 
that when the gas drives the ram downwardly the hydraulic 
?uid under pressure will ?ow through the conduit from the 
upper piston-and~cylinder means into the lower piston-and 
cylinder means to raise the frame means, and the anvil 
therewith, simultaneously with the downward movement of 
the ram. 

2/ 

-m [m 





3,568,592 
l 

POWER MER 

BACKGROUND OF THE INVENTION 

The present invention relates to a power hammer. 
in particular it relates to power hammers of the counter 

blow type wherein the moving operating components are 
driven by a hydraulic-pneumatic drive. 

in conventional hammers of this type the anvil itself is 
moved toward the ram by way of a hydraulic coupling of the 
ram with a piston which actuates the anvil. 
ACtuation of the anvil with such conventional structure 

presents a considerable disadvantage in that for the particular 
weight of the anvil, its stroke and speed must have a certain 
relation to the manner of operation of the ram. The less the 
weight of the anvil, the larger the stroke and the greater the 
speed thereof, so that a considerable drawback is encountered 
through the necessity of providing a relatively large stroke and 
high speed of movement for the anvil because of its relatively 
small weight with respect to the-ram. " 

SUMMARY OF THE INVENTION 

It is accordingly a primary object of the present invention to 
provide a power hammer which will avoid these drawbacks. 
More particularly, it is an object of the invention to provide 

a power hammer which will increase the weight of the struc 
ture which moves upwardly, while the ram moves downwardly 
along its working stroke, to such an extent that a maximum 
weight is achieved resulting in the possibility of achieving the 
desired results with a relatively slow speed and a relatively 
small stroke for the upwardly moving structure. 

In addition, it is an object of the invention to provide a con 
struction which will accomplish this result with simple re 
liably-operating components which are interconnected and 
which operate in a simple fully reliable manner to achieve the 
desired results. 

In accordance with the invention, the ram is driven 
downwardly by a gaseous fluid under pressure and upwardly 
by a hydraulic ?uid under pressure which extends beneath a 
piston which is operatively connected with the ram. The frame 
of the hammer carries the anvil which is situated beneath the 
ram, and a lower piston-and-cylinder means is mounted in the 
foundation and is operatively connected with the frame for 
raising and lowering the latter together with the anvil. An 
operating conduit provides communications between the 
hydraulic ?uid under pressure which raises the ram and the 

I lower piston-and-cylinder means. When’ this conduit is opened 
upon downward driving of the ram along its working stroke, 
the hydraulic ?uid under pressure is driven from beneath the 
upper piston into the lower piston-and-cylinder means to raise 
the entire frame of the hammer together with the anvil carried 
thereby so that in this way the mass which is displaced up 
wardly while the ram moves downwardly is very greatly in 
creased by the weight of the entire frame of the hammer. 

BRIEF DESCRIPTION OF DRAWING 

The invention is illustrated by way of example in the accom 
panying drawing in which there is schematically illustrated 
one possible hammer structure having the features of the in 
vention. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring to the drawing in greater detail now, there is sche 
matically illustrated a frame means 1 of the power hammer. 
This frame means ?xedly carries an anvil 20 which is situated 
beneath a ram 2. Suitable guides are provided for guiding the 
ram 2 upwardly and downwardly. An upper piston-and 
cylinder means generally designated 21 is provided for con 
trolling the movement of the ram 2 downwardly along its 
working stroke and upwardly along its return stroke. This 
upper piston-and-cylinder means includes an upper piston 3 
and an upper cylinder 4. The cylinder 4 is directly carried by 
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2 
the frame means 1 while the piston 3 is operatively connected 
directly with the ram 2. At least one of these assemblies 3,4 is 
provided, although a plurality thereof may be provided as 
well, if desired and required. In a well-known manner, the 
space within the cylinder d above the piston 3 receives a gase 
ous ?uid under pressure; while a hydraulic ?uid under pres 
sure is situated beneath the piston 3 within the cylinder 4. The 
space within the cylinder 4 above the piston 3 communicates 
with one or more tanks in which a compressed gas is situated. 
These pressure vessels are illustrated schematically since they 
are conventional and controlled in a well-known manner to 
admit gas under pressure into the upper part of the cylinder 4 
when it is desired to drive the ram 2 downwardly along its 
working stroke. , 
The structure of the invention includes further a lower 

piston-and-cylinder means which, as schematically shown in 
the drawing, includes pistons 5, each piston being ?xed to and 
extending downwardly from the frame means 1, and cylinders 
6, each receiving a piston 5 and being ?xedly carried by the 
foundation which is beneath the frame means 1. The cylinders 
6 may be embedded in the foundation. The same hydraulic 
?uid under pressure which is situated beneath the piston 3 is 
also located within the cylinders 6 to coact with the pistons 5 
in a manner described below. 
An operating conduit means 7 provides communication 

between the space beneath the piston 3 within the cylinder, 4 
and the cylinders 6 so that through this operating conduit 
means 7 it is possible for the hydraulic ?uid to ?ow directly 
from the upper cylinder 4, that is, from the space beneath the 
piston 3 therein, into the cylinders 6. It will be noted that the 
cylinders 6 all communicate with each other through a con 
duit 22 so that the operating conduit 7 need only commu 
nicate with one of the cylinders 6, as shown in the drawing. 
A control valve means 8 is operatively connected with the 

operating conduit means 7 for opening and closing the latter. 
This control valve means may be manually opened and closed 
or may be electromagnetically actuated in a well-known 
manner. 

A bypass valve means 9 communicates with the operating 
conduit means 7, bypassing the control valve means 6, so that 
?uid can ?ow upwardly through the valve 9 and bypass the 
valve 8. Thus, while ?uid can flow downwardly from the upper 
to the lower piston-and-cylinder means through the valve 6 
when the latter is opened, for instance, manually or elec 
tromagnetically, ?uid can move from the lower piston—and 
cylinder means upwardly back into the upper piston-and 
cylinder means through the bypass valve 9. 
A supply conduit means 110 communicates with the operat 

ing conduit means 7 between the valve 8 and the cylinder 6 in 
order to supply hydraulic ?uid under pressure into the 
cylinder 4 beneath 81 piston 3. A valve 11 is operatively con 
nected with the conduit 10 for permitting ?uid under pressure 
to flow upwardly through the conduit 10 into the cylinder 4. 
The supply conduit means 10 is supplied with ?uid under pres 
sure by a pump 12 which has a suction conduit communicat 
ing with a reservoir 14 in which the hydraulic liquid, such as a 
suitable oil, is located. A valve 13 is situated in the suction 
conduit so that this valve controls the ?ow of fluid from reser 
voir 14 into the suction side of the pump 12. 
A bypass conduit 16 extends from the pressure outlet of the 

pump 12 between the latter and the valve 11 to a controlled 
bypass valve 17 through which the hydraulic ?uid is circulated 
back to the tank 14. 
The spaces within the cylinders 6 beneath the pistons 6 

communicate not only with the operating conduit means 7 but 
also with a return ?ow conduit means 15 which provides com 
munication between the cylinders 6 and the suction inlet of 
the pump 12 between the latter and the valve 13. 
The valves 9, ll, and 13 may be nonreturn check valves 

permitting the hydraulic ?uid to flow upwardly but not 
downwardly, while the manually or electrically actuated valve 
8 can be a nonretum valve permitting the hydraulic ?uid to 
?ow downwardly but not upwardly. The valve 17 can be auto 
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matically actuated to provide for a ?ow from the pump 12 
back to the tank 14. 
The above described power hammer operates as follows: 
The pump 12 which operates continuously whenever the 

hammer is operated sucks the ?uid from the reservoir 14 
through the valve 13 and delivers the ?uid under pressure 
through the supply conduit means 10 and the valve 11 into the 
cylinder 4 beneath the piston 3 therein. As a result, the piston 
3 moves upwardly to raise the ram 2 up to its top dead center 
position which is the starting position for the downward driv 
ing stroke of the ram. When the ram 2 has reached its top dead 
center position, an electrical mechanism such as a time relay 
switch S and which is conventional is automatically actuated 
to open the valve 17 so that while the pump 12 continues to 
operate the ?uid will simply be circulated back into the tank 
14. 

ln order to initiate the working stroke of the ram 2, the con 
trol valve means 8 is opened so that now the gas under pres 
sure above the piston 3 will drive the latter downwardly while 
at the same time the hydraulic ?uid under pressure can ?ow 
downwardly out of the cylinder 4 into the cylinders 6 through 
the operating conduit means 7. The ram 2 will, thus, move 
downwardly along its working stroke partly as a result of its 
own weight and partly as a result of the pressure of the gas act 
ing downwardly on the piston 3. Simultaneously, the frame 
means 1, as a result of the action of the ?uid under pressure 
which enters the cylinders 6 from the conduit 7, is displaced 
upwardly by the hydraulic ?uid under pressure so that both 
the frame means 1 and the anvil 20 carried thereby move up 
wardly simultaneously with the downward movement of the 
ram 2. Of course, valve 17 closes as soon as ram 2 moves down 
from its upper dead center position. 
When impact on the work has taken place, the frame means 

1 will react by moving downwardly so that the pistons 5 dis 
place the hydraulic ?uid under pressure through the pre?lling 
conduit 15 into the suction conduit of the pump 12 and, 
further, through the supply conduit means 10 back into the 
cylinder 4 beneath the piston 3. In this way, use is made of the 
energy stored in the raised frame means 1 and all the structure 
carried thereby, upon raising of the latter, so that the entire 
weight of the raised frame means 1 is used to at least partly fill 
the space in the cylinder 4 beneath the piston 3. The bypass 
valve means 9 also contributes to the return of the hydraulic 
?uid under pressure from the lower to the upper piston-and 
cylinder means by automatically opening at the instant of hard 
impact and rapid return of the ram so that at this time ?uid 
also ?ows upwardly through the conduit 7 bypassing the valve 
8 in order to enter the cylinder 4. Because of the presence of 
the bypass valve 9, undesirable pressure peaks generated by 
the violent impact of the piston 3 with the oil therebeneath in 
the working cylinder 4 in the case of inadequate ?lling, as the 
ram 2 moves rapidly back toward its starting position directly 
after impact, are avoided. Such pressure peaks which other 
wise would occur are eliminated by way of the bypass 9 that 
enables the hydraulic ?uid to ?ow not only through the con 
duit 10 but also through the conduit 7 to achieve the required 
rapidity of the supply of hydraulic ?uid beneath the piston 3 
during the initial very rapid part of the return movement of the 
ram 2. 

If considered necessary the conduit 15 may be provided 
with a suitable throttling aperture to assure displacement of 
the ?uid from the conduit 7 into the cylinders 6 for raising the 
pistons 5 rather than displacement of the ?uid out of the cylin 
ders 6 through the conduit 15 to the pump 12 during the 
downward working stroke of the piston 2. Such a throttling 
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means can assure that the entire frame means 1 and the struc 
ture carried thereby will be properly raised to coact properly 
with the downwardly moving ram while upon rebounding 
downward thrust of the frame means 1 immediately after im 
pact the pressure in the cylinders 6 beneath the pistons 5 is in 
creased at least for a short period to such a great extent that 
?uid is displaced through the throttling means and the conduit 
15 to the pump 12 as well as through the bypass valve means 9 
in the manner described above. 

I claim: 
1. In a power hammer, a ram and an anvil situated 

therebeneath, movable frame means carrying said anvil for 
movement jointly therewith, upper piston-and-cylinder means 
carried in part by said frame means and operatively connected 
in part to said ram for driving the latter along a downward 
working stroke with a gaseous pressure ?uid and for raising 
said ram along its return stroke with a hydraulic pressure ?uid, 
lower piston-and-cylinder means carried by a foundation 
beneath said frame means and operatively connected with said 
frame means for raising and lowering. the latter, operating con 
duit means providing communication between said lower 
piston-and-cylinder means and the hydraulic ?uid of said 
upper piston-and~cylinder means, and control valve means 
operatively connected with said conduit means for opening 
the latter to provide for ?ow of the hydraulic ?uid from said 
upper to said lower piston-and-cylinder means for raising said 
frame means and anvil while said ram is driven downwardly by 
said upper piston-and-cylinder means. 

2. The combination of claim 1 and wherein a bypass valve 
means communicates with said operating conduit means 
bypassing said control valve means for directing hydraulic 
pressure ?uid from said lower back to said upper piston-and 
cylinder means for at least partially returning said ram up 
wardly to its starting position directly after impact on the work 
by the downwardly moving ram and anvil carried by the up 
wardly moving frame means. 

3. The combination of claim 1 and wherein said upper 
piston-and-cylinder means includes a cylinder carried by said 
frame means and a piston operatively connected to said ram 
and movable in said cylinder, said cylinder having a space 
beneath said piston in which is located the hydraulic ?uid 
under pressure which communicates through said operating 
conduit means with said lower piston-and-cylinder means, and 
the space within said cylinder above said piston being adapted 
to accommodate a gaseous ?uid under pressure. 

4. The combination of claim 1 and wherein a supply conduit 
means communicates with said operating conduit means at a 
location between said control valve-means and said upper 
piston-and-cylinder means for supplying hydraulic ?uid under 
pressure to the latter, pump means communicating with said 
supply conduit means for pumping hydraulic ?uid under pres 
sure thereto, suction conduit means leading into said pump 
means for delivering hydraulic ?uid thereto, and connecting 
conduit means leading from said lower piston-and-cylinder 
means to said suction conduit means so that during downward 
movement of said frame means part of the hydraulic ?uid dis 
placed out of said lower piston-and-cylinder means will ?ow 
into and through said pump means along said supply conduit 
means to said upper piston-and-cylinder means. 

5. The combination of claim 1 and wherein said lower 
piston-and-cylinder means includes stationary cylinders car 
ried by the foundation and pistons respectively ?xed to said 
frame means and extending therefrom downwardly into the 
latter cylinders. 


