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Application filed November 14, 1911. 

To all whom it may concern: 
Be it known that I, HANS CHARLES BEIIR, 

a citizen of the United States, residing at 
Johannesburg, in the Colony of Transvaal, 
South Africa, have invented certain new 
and useful Improvements in Pneumatic Per 
cussive Machines; and I do hereby declare 
the following to be a full, clear, and exact 
description of the invention, such as will 
enable others skilled in the art to which 
it appertains to make and use the same. 
This invention relates to a pneumatic 

stamping or percussive machine capable of 
general use, but especially adapted for ore 
stamps, and has for its object the production 
of a device of this nature that may be oper 
ated at a high speed, and will deliver pow 
erful blows at high velocities without sub 
stantial losses of energy in compressing the 
a. 

It has been heretofore proposed to allow 
compressed air in front of the piston to flow 
into the atmosphere, to avoid cushioning 
the blow, but in such cases the Work done 
in compression is lost. By my invention, on 
the other hand, I never permit air to be com 
pressed to any substantial extent by the for 
Ward or blow movement of the stamp pis 
ton, so neither a cushioning action nor a loss 
of compression energy due to such move 
ment is experienced. Further by my inven 
tion the energy expended in compressing 
that portion of air which is utilized to drive 
the stamp piston forward or downward as 
seen in Figure 1, is recovered upon the sub 
Sequent expansion of this said air, and the 
same remarks apply to that portion of the 
air which is compressed in order to force the 
said stamp piston backward or upward, all 
as will appear more fully below. 
With the above and other objects in view 

my invention consists in the novel details of 
construction and combinations of parts more 
fully hereinafter disclosed and particularly 
pointed out in the claims. 

Referring to the accompanying drawings 
forming a part of this specification in which 
like numerals designate like parts in all the 
views:-Fig. 1 is a vertical sectional view 
of an ore stamp made in accordance with 
my invention; Fig. 2 is an end elevational 
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view of the parts shown in Fig. 1; and, Fig. 
3 is a side elevational view of said parts. 

1 represents the stamp cylinder and 2 the 
actuating cylinder preferably rigid there 
With. Operating in the stamp cylinder is 
the piston 3, provided with the piston rod 
4 adjustably attached to the stamp head 5, 
as by means of the wedge 6; and operating 
in the actuating cylinder is the piston 8, 
provided with the piston rod 9 rigid with 
the cross head 10, suitably connected to the 
connecting rod 11, operated by the crank 12 
rotated by the power pulley 13 mounted on 
the shaft 14. Channels 15 and 16 are pro 
vided between the cylinders 1 and 2, and the 
cylinder 2 is further provided with the 
spring pressed valves 17 and 18 preferably 
located one at each end as shown. The cross 
head 10 is provided with an arm 20, carry 
ing a rod 21, on which are adjustably mount 
ed the tappets 22 and 23, and said rod is re 
ciprocated in the guide 24 secured to the 
cylinder 2 as will be clear from the draw 
ings. 

25 represents an air chamber or space 
within the casing 31 adjacent the cylinder 2, 
and connected by the pipe 26 with the com 
pressed air reservoir 27 which is in commu 
nication through the pipe 28 with the com 
pressor 29 driven by the motor 30. 
Mounted on the outer walls 31 of the air 

chamber 25, are the toggle levers 32 and 33 
which may be connected as at 34. The lever 
33 is carried on the outer end of the rocking 
stud or shaft 35, which passes through the 
casing 31 and into the chamber 25. Mounted 
in the space 25 on the rock shaft 35 is the 
lifting toe or lever 36 adapted to contact 
with the valve stem 37 of the valve 18. The 
lever 32 may be also pivoted as at 38 to the 
spring 39, secured at its other end as at 40 
to the casing 31. The lever 33 in addition 
extends, as shown, beyond the casing and is 
moved in opposite directions to rock the 
shaft 35 by the reciprocations of the tappets 
22 and 23. The rocking of said shaft 35 
causes the lever 36 to lift the valve 18, and 
as the spring 39 presses the pivot 38 toward 
said rock shaft, its action is to force the 
pivot 34 of the toggle either up or down, as 
seen in Fig. 1, and therefore past a line join 
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ing the said pivot 38 and rock shaft, so that 
said lever will be held in its last position by 
the tension of said spring until it is forced 
out of the same by a tappet 22 or 23 as the 
case may be. The movement of the lever 33 
in either direction is limited by the stops 42 
and 43 projecting from the casing 31. 
The operation of my invention is as fol 

lows:-Power being applied to the pulley. 
13, the shaft 14 turns the crank 12 which 
reciprocates the connecting rod 11, and the 
piston 8. As the piston 8 rises to the posi 
tion shown in Fig. 1, the valve 17 being 
closed, air is compressed above the piston 3 
and the same is forced downwardly into the 
position shown. On the previous down 
stroke of the piston 8, however, the tappet 
23 had contacted with the lever 33, which 
had caused the rock shaft 35 to be turned 
and the lever 36 to be lifted. The valve 18 
accordingly had been lifted from its seat, 
whereupon the tension of the spring 39 had 
acted to hold the lever 36 in its raised posi 
tion. It therefore follows that as the piston 
3 is forced downward in the manner and by 
the operation above, the air below said pis 
ton passes out of the cylinder 1 through the 
channel 16 and past the valve 18 into the 
space 25. It therefore results from this that 
the said piston 3 in its downward stroke is 
Only opposed by the pressure of the air in 
the chamber 25. The energy of compres 
sion of said air due to said downward or for 
ward stroke of the piston 3 will be negligi 
ble, but whatever it may be, it is recovered 
on the subsequent expansion of said air in 
the closed system so that no real loss of mo 
tive energy occurs as Will appear below. In 
fact, so small is the energy involved in forc 
ing the air out of the lower end of the cylin 
der 1, that the chamber 25 can be open to the 
atmosphere and the reservoir 27 dispensed 
With without changing the principle of my 
invention. Since the piston 3 is not required 
to compress air trapped in the cylinder 2 on 
its downward stroke as just explained, and 
since it descends not only under the influ 
ence of gravity but also under the action of 
the compressed air on its upper surface, it is 
evident that its velocity will be an acceler 
ated one. So great is the acceleration found 
in practice in ordinary pistons that the air 
above said pistons at one point of their 
downward strokes, is found to be so rarefied 
as to have a pressure less than that of the 
air below said pistons, and therefore ordi 
nary pistons working under the above con 
ditions usually have their blow strokes cush 
ioned, and especially when a high pressure 
of air is employed beneath them. In the op 
eration of my invention on the other hand 
the valve 17 prevents any cushioning action 
on the blow stroke as will now appear. As 
soon as the above accelerated movement of 
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the piston 3 causes the air above the same to 
become so rarefied that said air has a pres 
Sure at which a cushioning action is about to 
occur, then the valve 17 lifts and additional 
air is admitted from the reservoir 25, or 
from the atmosphere as the case may be, to 
prevent the pressure above said piston from 
falling below a predetermined point. Ac 
cordingly it will be seen that my invention 
is capable of delivering an unretarded stroke 
of very high velocity, and therefore it is 
clear that my invention is capable of im 
parting a blow to the die 60 of great Sud 
denness and power. Just before the piston 8 
completes its upward stroke the tappet 22 
contacts with the ever 33, moves it into the 
position shown in Fig. 1, and causes the le 
ver 36 to descend, which permits the valve 
18 to close. It will thus be seen so far as has 
now been disclosed that the air below the 
pistons 3 and 8 during the descent of the 
piston 3 is in approximate equilibrium with 
the pressure of the outer air or with that in 
the reservoir 27, so that as stated above, no 
energy is lost in useless compressions of this 
particular portion of air; or by reason of 
inrushes of other air to equalize abnormally 
different pressures. Further as the piston 8 
descends from the position shown in Fig. 1, 
the valve 18 being closed, the said piston 
compresses that portion of the air below the 
piston 3, and causes the latter to rise. In the 
meantime the energy that was previously 
expended in compressing that portion of the 
air above the piston 8 is now recovered dur 
ing the expansion of said air back to its pre 
vious condition. In the same way when the 
piston 8 rises, the air that was compressed 
in raising the piston 3, expands back to its 
previous condition and thereupon saves to 
the system the energy that was expended in 
its compression. In other words, it will now 
be clear that since, theoretically, no air need 
leave the system, there need be no energy 
losses due to Wasteful compressions of the 
air utilized. Such wastes as do occur in 
practice are very small, and are easily sup 
plied by the compressor 29, which need not 
be of large dimensions. It will now be clear 
that all of the energy expended in compress 
ing air to move the stamp piston may be re 
covered on the subsequent expansions of said 
air, and that no unnecessary compressions of 
air, and therefore no cushion of the blow is 
experienced. In other Words, if at any time 
the air in the chamber 25 should be at a 
higher pressure than the air above the pis 
ton 8, then the valve 17 will lift and the 
equilibrium will be restored. On the other 
hand should the stamp piston 3 on its return 
stroke gather so much momentum as to rar 
efy the air passing through the channel 16 
to a point at which its pressure is less than 
that in the chamber 25, then the valve 18 
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will lift, and the equilibrium again restored. 
In such cases should any energy be expended 
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by the piston 3 in compressing the air above 
it, such energy will be utilized when the pis 
ton S rises to further compress said air to 
force said piston 3 downward. It will thus 
be seen that in all cases, my apparatus will 
be capable of delivering powerful uncush 
ioned blows at high velocities without in 
curring any substantial losses of energy in 
useless compressions or expansions of the 
air employed. 

It is obvious that those skilled in the art 
may vary the details of construction and 
the arrangement of parts without depart 
ing from the spirit of my invention, and 
therefore I do not wish to be limited to the 
above disclosure except as may be required 
by the claims. 
What I claim is:- 
1. In a percussive apparatus the combina 

tion of a cylinder; a piston working therein 
having an accelerated movement adapted to 
rarefy the air above said piston; a recipro 
cating means attached to said piston adapt 
ed to deliver a blow; means for delivering 
compressed air above said piston to cause 
a relative movement between said piston 
and cylinder; and additional means for pro 
viding additional air above said piston to 
prevent the pressure above said piston being 
reduced to a predetermined point, substan 
tially as described. 

2. In a percussive apparatus the combina 
tion of a cylinder; a reciprocating piston 
working therein; a reciprocating means at 
tached to said piston; means for delivering 
compressed air to said piston at different 
times to cause relative movements between 
said piston and cylinder; additional means 
to provide additional air above said piston; 
and means comprising an automatic valve 
mechanism to permit reëxpansions of said 
compressed air, substantially as described. 

3. In a percussive apparatus the combina 
tion of a cylinder; a reciprocating piston 
working therein; a reciprocating stamp head 
attached to said piston; means for deliver 
ing compressed air to said piston to cause 
relative movement between said piston and 
cylinder; a valve on one side of said piston 
adapted to close on the upward stroke of 
the same; and means for holding said valve 
open substantially throughout the blow 
stroke of said piston, substantially as de 
scribed. 

4. In a percussive apparatus the combina 
tion of a cylinder; a piston working there 
in; a reciprocating stamp head attached to 
said piston; means comprising a second pis 
ton for compressing air to reciprocate said 
first mentioned piston in said cylinder; a 
valve controlling the flow of air on the lower 
side of said first piston; and means for hold 
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ing said valve open substantially throughout 
the blow stroke of said first mentioned pis 
ton, substantially as described. 

5. In a percussive apparatus the combina 
tion of a cylinder; a piston therein; a recip 
rocating member fixed to said piston and 
having a stamp head; a second cylinder; a 
second piston in said second cylinder adapt: 
ed to alternately compress air to raise and 
lower said first piston; and means permit 
ting the alternate reëxpansions of said air 
in a closed circuit wholly within said ap 
paratus, substantially as described. 

6. In a percussive apparatus the combina 
tion of a cylinder; a piston therein; a stamp 
head fixed to said piston; a second cylinder; 
a second piston in said second cylinder 
adapted to alternately compress air to raise 
and lower said first piston; additional means 
for providing additional air above said first 
piston; and means comprising a plurality of 
valves for controlling the reéxpansions of 
said compressed air, substantially as de 
scribed. 

7. In a percussive apparatus the combina 
tion of a cylinder; a piston therein; a stamp 
head fixed to said piston; a second cylinder; 
said apparatus being provided with passages 
between said cylinders; a second piston in 
said second cylinder; a valve on each side 
of said second piston; means for operating 
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said second piston; and connections between 
said operating means and one of said valves 
adapted to hold said latter valve open sub 
stantially throughout one of the strokes of 
said piston, substantially as described. 

8. In a percussive apparatus the combina 
tion of a cylinder; a piston therein; a stamp 
head fixed to said piston; a second cylinder; 
said apparatus being provided with passages 
between said cylinders; a second piston in 
said second cylinder; a spring controlled 
valve on each side of said second piston; 
means for operating said second piston; and 
connections comprising tappets and a lever 
between said operating means and one of 
said valves adapted to hold said last named 
valve open substantially throughout one of 
the strokes of said piston in said cylinders 
to be returned to the system, substantially 
as described. 

9. In a percussive apparatus the combina 
tion of a cylinder; a reciprocating piston 
working therein; a reciprocating means at 
tached to said piston; means for compress 
ing air to raise said piston; means to admit 
air above said piston after it has partially 
completed its movements in an opposite 
direction; a valved outlet associated with said 
compressing means; and means to open said 
outlet and permit the expansion of said com 
pressed air substantially throughout the 
time said piston is moving in said opposite 
direction, substantially as described. 
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10. In a percussive apparatus the combi- means to permit the reéxpansions of said 
nation of a cylinder; a reciprocating piston compressed air, Substantially as described. 10 
therein; a stamp head associated to said In testimony whereof, I affix my signa 
piston; means to deliver compressed air at ture, in presence of two witnesses. 

5 different times to both sides of said piston; HANS CHARLES BEHR. 
means to deliver additional air to one side Witnesses: 
of said piston after its stroke in one direc- T. A. WITHERSPOON, 
tion has been partially completed; and N. CURTIS LAMMOND. 

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


