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UNITED STATES PATENT OFFICE. 
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, To all chom, it may concern: 
Beit known that we, OTHo C. DURYEA 

and MoRRIS C. WHITE, citizens of the United States, residing at Chicago, in the county 
of Cook and State of Illinois, have invented 
a new and useful Improvement in Hammer 
ing. Implements, of which the following is 
a specification. 
Our invention relates to improvements in 

hammering implements of the class in which 
a piston is actuated by fluid pressure to re 
ciprocate against a riveting, or other work 
performing, tool. - 
Our object is to provide an implement of 

the above class of simple and improved con 
struction, which may be actuated by the 
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pressure of compressed fluid alone, or by the 
same pressure Supplemented by that pro 
duced by combustion of fluid. 
In carrying out our invention, we prefer 

to provide the implement in the form of a 
Valveless tool equipped with electric igniters 
and actuated by explosive fluid fed thereto 
under pressure. 
In the accompanying drawings-Figure 1 

is a side elevation of our improved tool 
partly in section and with the electric-cur 
rent conductor-wires illustrated in a con 
ventional way; Fig. 2, a longitudinal sec 
tion showing the piston in its retracted posi 
tion; Fig. 3, a broken and enlarged longi 
tudinal section showing the piston in an in 
termediate position; Fig. 4, a view the same 
as Fig. 3, but showing the piston in ad 
vanced position impacting against a rivet 
ing, or other, tool; and Figs. 5, 6, 7, 8, 9, 
10 and 11, enlarged sections taken on lines 
5 to 11 inclusive in Fig. 2, and viewed as 
indicated by the arrows. 
The casing 12 is fitted at one end with a 

tool 13, which may be a riveting tool, a 
chisel, or the like, and provided at its op 
posite end with a handle 14. The casing is 
formed of suitable sections or divisions 
screwed together and forming a central pis 
ton-chamber 15, annular expansion cham 
bers 16 and 17 in the positions shown, and 
an inlet-passage 18 of segmental form. The 
passage 18 communicates at one end with a 

Supply passage 19 extending longitudinally 
through the handle and adapted for conned 
tion at its outer end, 20, with a flexible hose 
leading thereto from a fluid-pressure sup 
pier fit shown). Interposed in the pas 
Sage 19 is a slide-valve 21 controlled by a 
thumb-lever 22 to open and close the pas 
Sage 19, the lever being pivoted at 23. The 
passage 18 communicates through ports 24 
With an annular enlargement 25, of the 
chamber 15, in the chamber-wall; and it 
also communicates through ports '26 with 
an annular enlargement 27 of the chamber 
15. Extending through the casing in the 
relative positions shown are the exhaust 
ports 28 and "29. In the wall of the cham 
ber 15 is the annular enlargement 30 com 
municating through ports 3 with the cham 
ber 16. Also, in the wall of the chamber 
15 are ports 32 and 33 communicating with 
the chamber 17. Between the ports 30 and 
33, the wall of the chamber 15 is somewhat 
enlarged to present the annular chambered 
portion 34. Extending through the wall of 
the chamber 15, in the position shown, are 
ports 35 communicating with the chamber 
16. In the opposite ends of the chamber 15 
and communicating there with through ports 
36 and 37, respectively, are electric igniter 
plugs 38 and 39, each containing a suitably 
insulated resistance wire or element, 40 con 
nected at one end with an electric conductor 
wire 41, and grounded at the opposite end 
in the casing 12. On the handle 14, in the 
position shown, is a suitably insulated elec 
tric contact 42 from which the other wire 
43 of the electric circuit extends. On the 
thumb-lever 22 is a contact 44 adapted to 
engage the contact 42, when the lever is 
pushed forward against the resistance of a 
spring 45, to open the valve 21. 
46 is a piston provided near opposite ends, 

respectively, with radial ports 47 communi 
cating with end-ports 48 and radial ports 
49 ccmmunicating with end-ports 50. At 
the center of the piston 46 is an annular en 
largement 51 fitting and sliding in the en 
larged part 34 of the chamber 15, while the 
piston at opposite sides of the enlargement 
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the passage 19 to the passage 1S. 

2. 
51 fits and slides in the annular Walls (;f the 
opposite end-potios of the chall bei" 15. 
as slii)wn. In the pistol. ii) Ward its '- 
site eids, in the positions sino Yin, are 'a dial 
ports 52 and 53 coin in unicating with Ji gi 
tidinally-extending passages 54; and ex 
tending through the enlargement, or pists): - 
head, 51 are ports 55 also colmlunicati: { 
with the passages 54. 
The handle 14, as before stated. is coin 

nected at 20 to the end of a flexible hose 
which forms a conduit leading thereto from 
a compressed air-supplier. interposed il) 
the conduit is a suitable carburetel". Ol' gas 
mixer, which it is not thought necessary to 
illustrate, and which mingles gasolene Vapor 
or gas with the compressed air to produce 
an explosive mixture. 
Assuming the piston 46 to be in the posi 

tion shown in Fig. 2, the operation will be 
as follows: By pressing the thumb-lever 22 
inward, the valve 21 is slid to cause the com 
pressed explosive mixture to enter through 

At the 
same time, the contacts 42 and 44 are closed 
to cause electric current to pass through the 
resistance wires 40 of the igniters 38 and 39. 
The compressed fluid in the passage 1S 
passes through the ports 26 to the annular 
space 27 and thence through the ports 52. 
passages 54 and ports 55 to the annual' 
chamber 17. The compressed fluid entering 
the chamber 17 exerts expansive force 
against the piston-head 51, thereby moving 
the pist on in the direction to the left in the figures. 
Fig. 2, all the ports of the piston are 
blanked, as illustrated in Fig. 3, and the 
pressure in the chamber 17 forces the pis 
ton along to the position shown in Fig. 4, 
wherein it strikes the end of the tool 13. As 
the piston nears this latter position, the 
ports 47 register with the annular chamber 
or enlargement shown at the inner ends of 
the ports 32, thus permitting the still some 
what compressed explosive mixture to es 
cape from the chamber 17 and annular 
space, or chamber, 34 through the ports 47 
and 4S into the part 56 of the chamber 15. 
At the same time, the ports 55 register with 
the annular enlargement, or chamber, 30. 
and the ports 53 register with the annular 
chamber, or enlargement, 25. This causes 
the compressed explosive mixture to enter 
from the passage 18 through the ports 24, 
53, passages 54 and ports 55 to the annulal' 
chamber 30, and thence through the ports 31 
to the annular chamber 16. The pressure 
thus accumulated in the chamber 16 is ex 
erted through the ports 31 and in the annu 
lar space 30 against the piston-head 51 with 
the result of forcing it in the direction to 
the right in the figures, past the position in 
dicated in Fig. 3 again to that illustrated in 

On leaving the position shown in 

1,068,667. 

Fig. 2, in this novelnet, the exhaust 
perts 23 are first closed and the line mix 

'e (it); filled in tie : 'i ( of the chamber 
is collll'essed: Wiiie, wheil the pistory ports 
49 cine into 'egiste' with te: all lilah space 
at the inner ends of the ports 35. the explo 
siye mixture still under compression in the 
chamber 16 expands through the ports 35, 
49 and 50 into the part 5 of the chamber 
15. It will be noted that when the piston 
reaches one end of its traverse indicated in 
iFig. 2, the exhaust-bots 2' are uncovered, 
and when it reacies the end of its traverse 
in the opposite direction, as shown in Fig. 4, 
the exhaust-ports 29 are uncovered. . 

In practice. When line contents 42 and 44 are 
closed as described, and the electric current 
thus caused to pass through the resistance 
Yires 40, the latter will soon become heated 
sufficiently to ignite the explosive mixture 
when the latter is sufficiently compressed. 
This heating (if the resistance wires requires, 
say, a second or more of time, during which 
the reciprocation of the pistol, and conse 
quent impacts against the to (il 13, will be 
effected by the pressure of the compressed 
mixture alone, during each of which opera: 
tions. it will be understood, fluid pressure is 
exerted first against oile face of the piston 
head 51 to move it, say, to the right in the 
;igures, and at the Saule time, compress the 
mixture in the chamber, i. (3 against the ig 
niter at 39; while in the (pposite travel of 
the pist (in the mixture in the chalnaher 
portion 37 is compressed against the ig 
niter at 3S. Consequently, when the wires 
40 have become sufliciently hot, the Illixture 
compressed in the final movement of the pis 
to will explode and drive the piston in the 
opposite direction with comparatively great 
force. It will be understood, therefore, that 
in each instance explosive illixture. enterius. 
under pressure, eNets said pressi'e against 
the piston and is then caused to escale into 
the end of the cylinder to be again con 
pressed and exploied. \s the list ( ) reaches 
tine position inclicated in Fig. 2, the exhaust 
ports 28 are uncovered to perhit the prod 
icts of c(.imbustic.) to escape fro); the cham 
ber-portion 57 at the sale time that explo 
sive fluid is entering through the ports 50 
to scavenge said chanube'-portion and fill it 
with a fresh charge to le compressed. 
When the pistol) approaches the position 
shown in Fig. 4, the exhaust-ports 29 are 
incovered and fresh alixture enters through 
the ports. S to the channlie'-portion 56 to 
scavenge the saline and fill it with a fresh charge. 

In each operation, the initial reciproca 
tions of the piston, c' anner, 46 will be 
effected as stated by the pressure of the in 
coming fluid alone, p1'(ducing impacts 
against the tool 13 of comparatively light 
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force. This is quickly succeeded by im 
pacts produced by the same pressure supple 
mented by that of the explosions. This 
mode of operation is particularly desirable 
in riveting, whereby heated rivets are first 
upset by comparatively light inpacts and 
then expanded in the rivet holes under the 
force of heavier blows. 
The compression of the fluid in the end 

portions of the chanuber 15 operates to prop 
early cushion the piston at the end of each 
of its strokes, and in practice, the explosive 
mixture and its pressure should be so regu 
lated as to produce the best results. The 
polts, passages and channber-enlargements 
are, in practice, So proportioned that in each 
reciprocation of the piston the necessary 
supply and exhaust of the fluid takes place 
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cure by Letters Patent, is 

to cause the tool to Work with maximum effi 
ciency; and by means of our improvement 
the tool may be satisfactorily operated by 
fluid under comparatively low compression 
instead of the high compression employed in 
the case of purely pneumatic tools. This 
saving in the cost of installation of the com 
pressors and cost of their operation greatly 
outweighs the slight cost of the gas and elec 
tric energy necessary for the operation of 
our improved tool. 
While we prefer to construct our improve 

ments throughout as shown and described, 
they may be variously modified without de 
parting from the spirit of our invention, as 
defined by the claims. 
Though we have shown and described our 

hammering implement with an explosion 
chamber at each end of the piston, by which 
is meant the opposite sides of the piston 
head 51, the explosions for retracting the 
piston, and the construction providing for 
such explosions, may be dispensed with and 
the retraction of the piston be produced in 
every instance simply by fluid pressure. 
What we claim as new, and desire to se 
1. In a hammering implement, a tool 

arrying casing, a piston therein, means for 
reciprocating the pistoi) by fluid under pres 
sure, including an expansion chamber in 
which the fluid operates against the piston 
from one direction, an explosion chamber in 
the casing into which said fluid is exhausted 
from the expansion chamber and compressed 
by the piston, and means for causing an ex 
plosion in said last mentioned chamber while 
the fluid is under compression. 

2. In a hammering implement, a tool 
carrying casing, a piston therein, means for 
reciprocating. 

chamber in which the fluid operates against 
the piston from One direction, an explosion, 
chamber in the casing into which said fluid 
is exhausted, from the expansion chamber, 

the piston by an explosive 
fluid under pressure, including an expansion 

8 

and ci l-pressed by the piston, and means for 
igniting, in said explosion chamber, the fluict 
thus compressed. - 

3. En a hammering implement, a tool 
l'arrying casing, a piston therein, means for 
reciprocating the piston by an explosive 
did under pressure, including expansion 
chambers in which the fluid operates against 
the piston from opposite directions, explo 
sion chambers in the casing into which said 
fluid is exhausted, from the expansion cham 
bers, and compressed by the piston, and 
means for igniting, in said explosion cham 
bers, the fluid thus compressed. 

4. In a hallmering implement, a tool 
carrying casing provided with an inlet-pas 
sage for explosive fluid under pressure, an 
expansion channber and an explosion cham 
ber, ports in the casing for communication 
between the passage and expansion chamber, 
and between said chambers, an explosion 
chamber exhaust-port, a piston in the casing 
movable under force of said fluid to open 
and close said ports and thereby open and 
close communication first between the said 
passage and expansion chamber and then be 
tween said chambers and open and close the 
exhaust, the piston operating to compress 
the fluid in the explosion channber, and 
means for igniting, in said explosion cham 
ber, the fluid thus compressed. 

5. In a hammering implement, a tool 
carrying casing provided with an inlet-pas 
sage for explosive fluid under pressure, ex 
pansion chambers and explosion chambers, 
ports in the casing for communication be 
tween the passage and expansion chambers 
and between the expansion and explosion 
chambers, explosion-chamber exhaust-ports, 
a piston in the casing movable under force 
of said fluid in the expansion chambers 
to open and close said ports and thereby 
open and close communication between the 
Said passage and expansion chambers alter 
nately and between said expansion chambers 
and explosion chambers alternately, and 

65 

70 

75 

80 

85 

90 

95 

00 

05 

10 
open and close the said exhausts, the piston . 
operating to compress the fluid entering 
from the expansion chambers into the explo 
sion chambers, and means for igniting, in 
said explosion chambers, the fluid thus com 
pressed. w 

6. In a hammering implement, a tool 
carrying casing provided with an inlet-pas 
Sage for explosive fluid under pressure, a 
valve for said passage, an operating lever 
for said valve, an expansion chamber and 
an explosion-chamber in the casing with.... 
ports for communication between the pas 
sage and expansion chamber and between 
said chambers, an explosion-chamber ex 
haust-port, a piston in the casing movable 
under force of said fluid to open and close 
said ports, and thereby open and close com 
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munication first between the said passage cuit communicatins with the resistance ele 
and expansion chamber and then between ment, and a circuit-closing contact on the jo 
said chambers, and open and close the ex- lever. 
haust, the piston operating to compress the : OTHO C. DURYEA. 
fluid in the explosion-chamber, and means MORRIS C. WETE. 
for igniting the fiuid thus compressed, coin- In presence of 
prising a resistance element in the explo- R. A. RAYMOND, 
sion-chamber, a normally-open electric cir- R. A. SCHAEFER. 


