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UNITED STATES PATENT office 
2,345,563 

HYDRAULCALLY OPERATED DEROP 
HAMMER, 

Robert L. Alcorn, Jr., Chambersburg, Pa., assignor 
to Chambersburg Engineering Company, 
Chambersburg, Pa., a corporation of Pennsyl- ". 
vania 

Application June 27, 1941, Serial No. 400,104 
(C. 8-42) 10 Claims. 

This invention relates to hydraulically operated 
drop hammers and, more specifically, to a hy 
draulic operating System therefor. 
An important object of the invention is to pro 

vide a construction which will permit the hammer 
to have a substantially free fall, but which, due 
to its construction, eliminates the shocks ordi 
narily occurring in such hydraulic Systems at the 
moment of impact. 
Another object of the invention is the provision 

of a control mechanism for hammers of this type 
which will allow the use of a continuously cir 
culated hydraulic power application while at the 
same time providing a means whereby the ram 
may be idled at any desired point at the will of 
the operator. 
A further object of the invention is to provide a 

control mechanism of this character which is ex 
tremely simple in its construction and operation. 
Another object of the invention is to provide a 

Control of this type which is of general appli 
cation. 
These and other objects I attain by the con 

Struction shown in the accompanying drawings 
wherein, for the purpose of illustration, I have 
shown a preferred embodiment of my invention 
and wherein: . 

Fig. 1 is a front elevation of a hydraulically 
controlled drop hammer embodying my invention; 

Fig. 2 is a side elevation thereof; 
Fig. 3 is a plan view thereof; 
Fig. 4 is a vertical sectional view through the 

operating cylinder and control mechanism; 
Fig. 5 is a section on line 5-5 of Fig. 4; 
Fig. 6 is a section on line 6-6 of Fig. 4; 
Fig. 7 is a side elevation of the controlling 

valve element; 
Fig. 8 is a diagrammatic view illustrating the 

coaction between the movable valve element and the cylinder ports; 
Fig. 9 is a diagrammatic view showing the 

hydraulic System employed; and 
Fig. 10 is a section similar to that of Fig. 5 

illustrating a modified port construction in the 
valve. 

Referring now more particularly to the draw 
ings, A designates the anvil of a hydraulic han 
mer and G the guide frames thereof. The nu 
meral to designates the ram of a hydraulic drop 
hammer, and f f the rod thereof, ram fo being 
guided by guide frames G. The upper end of this 
rod is tubular, as indicated at 2, Fig. 4, and is 
formed as a piston f3 operating in a cylinder 4 
supported by head frame H mounted on 'side 
guides G. The rod, immediately below the piston 
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head, is formed with ports 5 at present shown 
as two in number, and as being diametrically Op 
posed. Axially arranged in the cylinder 4 is a 
valve element 16, this valve element, being 
mounted in the upper head T of the cylinder 
for Oscillatory movement, which movement may 
be controlled through a pedal 8 and linkage gen 
erally designated at 9, Such linkage permitting 
Oscillation of the valve through a predetermined 
angle. The valve has formed in its periphery a 
fluid passage groove 20 for each of the ports 5 
of the rod . As shown, these ports are of uni 
form depth and taper longitudinally of the valve 
element, each having a side wall. 20d longitudi 
nally paralleling the axis of the valve and a side 
wall 20b converging on the wall 20a. In the pres 
ent instance, since the apparatus illustrated is a 
drop hammer and the biasing force exerted on 
the rod f is downward, the ports taper down 
Ward and have a length equal to that of the de 
sired stroke. Obviously, the form of port utilized 
in the valve may be varied considerably, . For 
example, in lieu of the groove described a port 
may be formed in the valve by producing flats as 
at 20c, Figure 10. It will be understood that in 
referring to grooves in the valve any suitable 
port Structure is intended, 

She hydraulic system employed with a con 
Struction of this character comprises a suitable 
sump 2 built into head frame H, a pump 22 
drawing fluid from the Sump and delivering it to 
the lower end of cylinder 4, a return line 23 
leading from the upper end of the cylinder to the 
Sump, and a relief valve 24 discharging excess 
pressure from the line 25 leading from pump 22 
to the cylinder 4. All of these elements as well 
as the motor M driving the pump 22 may be sup 
ported by the head frame, as shown. In order 
that leakage between the control valve element 
f6 and the rod f4 may be conveniently returned 
to the Sump, the valve element is made tubular 
and the bore 26 thereof is provided with a dis 
charge line 27 leading to the sump. 

Referring now more particularly to the dia 
gram of Figure 8, if it is assumed that the ram is 
in elevated position so that the ports thereof oc 
cupy a position with relation to the fluid grooves 
20 corresponding to that of the position a in ele 
Vation and the valve element 6 is oscillated to 
place the ports in relation to the grooves 20 as 
indicated by the position a of Figure 8, there is 
Substantially unobstructed passage for fluid de 
livered by the pump through the ports 5, grooves 
20 and return line 23 to the sump. As the posi 
tion a approximates the vertical wall of the groove 
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20 the ram will have a substantially unobstructed 
fall for the full length of its stroke and even after 
arriving at the end of its stroke there will be no 
noticeable obstruction of the ports, with the re 
sult that there will be no hydraulic hammer or 
shock as a result of the Cessation of movement of 
the ram. The ports will, at this time, be disposed 
at the lower ends of grooves 20. If the valve ele 
ment 6 is now rotated to bring the ports to the 
position b with relation to the grooves 20, pres 
sure will be applied beneath the piston 3 and will 
raise the ram until the ports arrive at a position 
substantially as shown at c, at which time there 
will be a balance of pressures maintaining the 
ram at this position. It will be obvious that the 
use of a port of this type which tapers longitudi 
nally in transverse width from end to end will af 
ford a multitude of zones for coaction with the 
piston port, these zones being of differing lengths 
and accordingly providing differing strokes of the 
ram. It will, of course, be understood that while 
the apparatus herein illustrated is particularly 
adapted for use in conjunction with drop ham 
mers, it may be considered that the ran fo sim 
ply comprises a bias element constantly urging 
the rod f in One direction. The control mecha 
nism is, therefore, obviously, capable of a variety 
of uses and is not necessarily limited to its use in 
a power hammer mechanism even though it is 
particularly adapted for use therein. 

Since the construction herein illustrated is ca 
pable of considerable modification without in any 
manner departing from the spirit of the inven 
tion, I do not wish to be understood as limiting 
myself thereto except as hereinafter claimed. 

claim: 
1. In apparatus of the type described, a cylin 

der, intake and outlet ports at opposite ends 
thereof, a piston therein, a hollow rod for the pis 
ton having a port communicating with said inlet 
port, means urging the piston in one direction, a 
member oscillatable in the rod having a fluid dis 
charge groove extending longitudinally thereof 
and communicating with said outlet port and po 
sitionable to communicate with the port of said 
rod, said groove tapering in transverse width from 
end to end, whereby to provide ZOnes of differing 
lengths for coaction with said piston port means 
to Oscillate said member to selectively place said 
zones in alinement with the piston port, and 
means to continuously deliver pressure fluid to 
Said inlet. 

2. In apparatus of the type described, a cylin 
der, intake and outlet ports at opposite ends 
thereof, a piston therein a hollow rod for the pis 
ton having a port communicating with said inlet 
port, means urging the piston in one direction, a 
member oscillatable in the rod having a fluid dis 
charge groove extending longitudinally thereof 
and communicating with said outlet port and po 
sitionable to communicate with the port of said 
rod, said groove tapering in width from end to 
end and having one longitudinal wall thereof sub 
stantially parallel to the axis of the member, 
whereby to provide zones of differing lengths for 
coaction with said piston port means to oscillate 
said member to selectively place said zones in 
alinement with the piston port, and means to 
continuously deliver pressure fluid to said inlet. 

3. In apparatus of the type described, a cylin 
der, intake and outlet ports at opposite ends 
thereof, a piston therein, a hollow rod for the 
piston having a port communicating with said in 
let port, means urging the piston in one direction, 
a member Oscillatable in the rod having a fluid 
discharge groove extending longitudinally there 
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of and communicating with said outlet port and 
positionable to Communicate With the port of said 
rod, said groove tapering in transverse width from 
end to end, whereby to provide zones of differing 
lengths for coaction with said piston port means 
to OScillate said member to selectively place said 
Zones in alinement with the piston port, means to 
continuously deliver pressure fluid to said inlet 
comprising a slump, a continuously operating 
pump withdrawing liquid from the sump and de 
livering the same to said inlet, a discharge line 
leading from the outlet port to the sump, and a 
discharge line leading from the interior of the 
rod to the sump. 

4. In apparatus of the type described, a cylin 
der, intake and outlet ports at opposite ends 
thereof, a piston therein, a hollow rod for the 
piston having a port communicating with said 
inlet port, means urging the piston in one direc 
tion, a member oscillatable in the rod having a 
fluid discharge groove extending longitudinally 
thereof and communicating with said outlet port 
and positionable to communicate with the port of 
said rod, said groove tapering in transverse width 
from end to end, whereby to provide zones of dif 
fering lengths for coaction with said piston port 
means to oscillate said member to selectively place 
said Zones in alinement with the piston port, 
means to continuously deliver pressure fluid to 
Said inlet comprising a sump, a continuously op 
erating pump withdrawing liquid from the sump 
and delivering the same to said inlet, a discharge 
line leading from the outlet port to the sump, 
and a discharge line leading from the interior of 
the rod to the sump and comprising an axial port 
in said oscillatable member. 

5. In apparatus of the type described, a cylin 
der, intake and outlet ports at opposite ends 
thereof, a piston therein, a hollow rod for the pis 
ton having a port communicating with said inlet 
port, means urging the piston in one direction, a 
member oscillatable in the rod having a fluid dis 
charge groove extending longitudinally thereof 
and communicating with said outlet port and po 
sitionable to communicate with the port of said 
rod, said groove tapering in width from end to end 
and having one longitudinal wall thereof sub 
stantially parallel to the axis of the member, 
whereby to provide zones of differing lengths for 
coaction with said piston port means to oscillate 
said member to selectively place said zones in 
alinement with the piston port, means to con 
tinuously deliver pressure fluid to said inlet com 
prising a Sump, a continuously operating pump 
withdrawing liquid from the sump and delivering 
the same to said inlet, a discharge line leading 
from the outlet port to the sump, and a discharge 
line leading from the interior of the rod to the 
Sump. 

6. In apparatus of the type described, a cylin 
der, intake and outlet ports at opposite ends 
thereof, a piston therein, a hollow rod for the 
piston having a port communicating with said 
inlet port, means urging the piston in one direc 
tion, a member oscillatable in the rod having a 
fluid discharge groove extending longitudinally 
thereof and communicating with said outlet port 
and positionable to communicate with the port of 
said rod, said groove tapering in width from end 
to end and having one longitudinal wall thereof 
substantially parallel to the axis of the member, 
whereby to provide zones of differing lengths for 
Coaction with said piston port means to Oscillate 
said member to selectively place said zones in 
alinement with the piston port, means to con 
tinuously deliver pressure fluid to said inlet com 
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prising a sump, a continuously operating pump 
withdrawing liquid from the sump and delivering 
the same to said inlet, a discharge line leading 
from the outlet port to the sump, and a discharge 
line leading from the interior of the rod to the 
sump and comprising an axial port in said oscil 
latable member. 

7. In a hydraulic drop hammer, guide frames, 
a ram vertically movable in the guide frames, a 
head connecting the upper ends of the guide 
frames, a cylinder supported by the head frame, a 
rod for the ram, the upper end of the rod being 
hollow and being provided with a piston operat 
ing in said cylinder, said rod having a port below 
the piston, the cylinder having an inlet port at its 
lower end and an outlet port at its upper end, 
the inlet port being in continual communication 
with the port of the rod, a member oscillatably 
mounted in the upper end of the cylinder and fit 
ting in the rod, said member having a fluid dis 
charge groove extending longitudinally thereof 
and communicating with said outlet port and po 
sitionable to communicate with the port of said 
rod, said groove tapering in Width from end to 
end, whereby to provide zones of differing lengths 
for coaction with said piston port means to oscil 
late said member to selectively place said Zones in 
alinement with the piston port, and means to 
continuously deliver pressure fluid to said inlet. 

8. In a hydraulic drop hammer, guide frames, 
a ram vertically movable in the guide frames, a 
head connecting the upper ends of the guide 
frames, a cylinder supported by the head frame, 
a rod for the ram, the upper end of the rod being 
hollow and being provided with a piston operat 
ing in said cylinder, said rod having a port below 
the piston, the cylinder having an inlet port at 
its lower end and an outlet port at its upper 
end, the inlet port being in continual communica 
tion with the port of the rod, a member oscil 
latably mounted in the upper end of the cyl 
inder and fitting in the rod, said member having a 
fluid discharge groove extending longitudinally 
thereof and communicating with Said outlet port 
and positionable to Communicate with the port 
of said rod, said groove tapering in width from 
end to end and having one longitudinal wall 
thereof substantially parallel to the axis of the 
member, whereby to provide Zones of differing 
lengths for coaction with said piston port means 
to oscillate said member to selectively place said 
zones in alinement with the piston port, and 
means to continuously deliver pressure fluid to 
said inlet. 

9. In a hydraulic drop hammer, guide frames, 
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a ram vertically movable in the guide frames, a 
head connecting the upper ends of the guide 
frames and formed with a liquid sump, a cyl 
inder supported by the head frame, a rod for the 
ram, the upper end of the rod being hollow and 
being provided with a piston Operating in Said cyl 
inder, said rod having a port below the piston, 
the cylinder having an inlet port at its lower end 
and an outlet port at its upper end, the inlet port 
being in continual communication with the port 
of the rod, a member oscillatably mounted in the 
upper end of the cylinder and fitting in the rod, 
said member having a fluid discharge groove ex 
tending longitudinally thereof and communicat 
ing with said outlet port and positionable to com 
municate with the port of said rod, said grOOve 
tapering in width from end to end, whereby to pro 
vide ZOnes of differing lengths for coaction with 
said piston port means to Oscillate said member 
to selectively place said zones in allinement with 
the piston port, and means to continuously deliver 
pressure fluid to said inlet comprising a pump 
mounted on said head frame and adapted to COn 
tinuously deliver pressure fluid from Said Sump 
to the inlet port of the cylinder. 

10. In a hydraulic drop hammer, guide frames, 
a ram vertically movable in the guide frames, a 
head connecting the upper ends of the guide 
frames and formed with a liquid sump, a cylinder 
supported by the head frame, a rod for the ram, 
the upper end of the rod being hollow and being 
provided with a piston operating in said cylinder, 
said rod having a port below the piston, the cyl 
inder having an inlet port at its lower end and 
an outlet port at its upper end, the inlet port 
being in continual communication with the port 
of the rod, a member oscillatably mounted in the 
upper end of the cylinder and fitting in the rod, 
Said member having a fluid discharge groove ex 
tending longitudinally thereof and communicat 
ing with said outlet port and positionable to com 
municate with the port of said rod, said groove 
tapering in width from end to end and having one 
longitudinal wall thereof substantially parallel to 
the axis of the member, whereby to provide zones 
of differing lengths for coaction with said piston 
port means to OScillate said member to Selectively 
place said Zones in allinement with the pistonport, 
and means to continuously deliver pressure fluid 
to said inlet comprising a pump mounted on said 
head frame and adapted to continuously deliver 
pressure fluid from said sump to the inlet port 
of the cylinder. 

ROBERT L. ALCORN, Jr. 


