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To (t// 11:/.??, ?? ??/ ??7uce77?: 
Be it known that I, JULIUS KELLER, a citi 

Zen of the United States, residing in the city 
and county of Philadelphia, State of Penn 
sylvania, have invented a new and useful Im 
provement in Pneumatic Tools, which im 
provement is fully set forth in the following 
specification and accompanying drawings. 
My invention consists of an improved con 

struction of pneumatic tool and valve there 
for and also in a novel arrangement of ports 
or passages whereby the motive fluid is con 
ducted to and exhausted from the opposite 
ends of the ham mer in a most effective man 

In pneumatic tools as heretofore construct 
ed where a fluid-actuated valve is used to 
control the movement of the hammer or pis 
ton the valve moves either in an opposite di 
rection or at a right angle to the movement 
of said hammer or piston, in which case the 
blow of the hammer will naturally interfere 
with the regular and uniform movement of 
the valve if the latter does not move in the 
same direction with the hammer, and if the 
valve does not work regularly and uniformly 
the reciprocation of the hammer will be ir 
regular, which is a very objectionable fea 
ture and very often renders the use of pneu 
matic hammers impracticable. This irregu 
lar movement of the hammer also causes 
the valve to break or become injured and 
shortens the life of the tool, it being appar 
ent that if the valve moves in an opposite 
direction to the hammer shortly before the 
latter strikes the chisel at the left, if the valve 
moves to the right at the moment the ham 
mer delivers the blow, said valve will re 
bound from its seat, reopen the ports that 
should be closed, and cause the tool to jump, 
or, in other words, the cylinder or tool will 
move away from the chisel, because the ex 
haust from the back end does not occur at 
the right time. Now since the hammerstrikes 
from two to three thousand blows per min 
ute it can be readily seen how wearing this 
irregular movement will be both on the valve 
and the operator. By my invention, how 
ever, before the hammer strikes the chisel to 
the left the Valve will move in the same di 
rection, and when the blow is delivered the 

valve is on the left side, the blow, instead of 
rebounding the valve from its seat, serving 
to hold said valve more firmly seated, where 
by all the ports are positively opened at the 
right time, the movement of the hammer is 
regular and unobstructed under all condi 
tions, and the jumping or jarring which has 
heretofore been an objectionable feature in 
pneumatic hammers is practically overcome. 
To the above ends my invention consists of 

the novel construction and arrangement of 
ports and passages of a pneumatic tool, as 
will be hereinafter more fully set forth, and 
particularly pointed out in the claims. 

Figures 1 and 2 represent longitudinal sec 
tional views of a pneumatic tool embodying 
my invention, the sections being taken on 
line CD, Fig. 5, showing the hammer in its 
different extreme positions. Fig. 3 repre 
sents a longitudinal sectional view on line A 
B, Fig. 5. Fig. 4 represents a section online 
acac, Fig. 1. Fig. 5 represents an end view of 
the tool with the handle portion removed, 
showing in dotted lines the general arrange 
ment of ports and passages in the cylinder 
thereof. Fig. 6 represents a perspective view 
of the valve employed, the same being shown 
in detached position. - 

Similar letters and figures of reference in 
dicate corresponding parts in the views. 

Referring to the drawings, 1 designates the 
handle of a pneumatic tool, in which is lo 
cated the throttle-valve 3, Which latter con 
trols the flow of the motive fluid from the 
various ports and passages in the cylinder, 
said handle having the inlet-port atherein, to 
which is connected a suitable supply-pipe, 
the fluid under pressure flowing into the 
chamber b and then entering the ports c in 
the throttle-bushing 6, said throttle-valve 
being held by the spring 5 against the throt 
tle-lever 4. . 
7 designates a regulating-screw engaging 

the handle 1, which can be readily manipu 
lated to regulate the movement of the throt 
tle-valve, the regulating device being held in 
position by means of the latch-pin 8, provided 
with the pointed end 8*. 
lever 4 is pressed downwardly, the throttle 
valve 3 will open the port d, whereupon the 
motive fluid will pass through the passage e 

When the throttle 
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and enter the inner chamber of the valve 9 
through the port f, the construction of said 
valve being readily understood from Fig. 6. 
When the valve 9 and the hammer 13 are 

5 moved to the right or toward the handle 1, 
as seen in Fig. 1, the ports g in the valve 
chamber are open and permit the motive fluid 
to pass into the cylinder-casing 12 through 
the port h and drive the hammer to the left 
or forwardly until it strikes the tool or chisel 
14, contained within the chisel-bushing 14. 
Just before the hammer reaches its extreme 
forward position the neck or groove y therein 
will permit communication between the ports 

15 p and q, whereupon live air passes through the 
port in, the passage O, and the port p, passing 
thence through the port q and passage 7 to the 
ports s' and S, at which point the motive fluid 
enters the valve-chamber, acting on the large 
concave pressure area 9 of the valve 9, there 
by driving the same toward its left or forward 
position, as seen in Figs. 2 and 3, the ports g 
and h, being now closed for the inlet and open 
to the exhaust port m by means of the groove 

25 yx in said valve, wherefrom it will be seen 
that the motive fluid from the back end of the 
hammer can now exhaust through the ports 
h and g, groove f^, and exhaust-port m into 
the atmosphere through the port m^. 

If we assume the parts to be in the position 
seen in Fig. 2 and the valve 9 seated or moved 
to the left, it will be seen that the port it is 
open for the admission of the motive fluid, 
which latter will flow through the passages 
t"k and port to the front end of the hammer 
and drive the latter to the right or backwardly 
until the port it is open. The air which acted 
on the large pressure area of the valve to hold 
the same down is now relieved, as the exhaust 
port v is open at the same time when the port 
at is open. The air from the large pressure 
area of the valve exhausts through the port 
S, passage ir, port ut, port 'v, passage v, and 
the porta into the atmosphere. The con 
stant pressure which is always acting on the 
smaller pressure area of the valve now drives 
the latter to the right or backwardly into the 
position seen in Fig. 1, thereby closing the 
inlet-port t and opening the exhaust-port l. 
The air from the front end of the hammer 
will now exhaust partly through the port v 
and when the same is closed by the hammer 
through the porti, passage lic, and port l, the 
latter being connected with the exhaust-port 
m by means of the neck or groove f* in the 
valve 9, the port, g being now open again to 
admit fluid-pressure into the cylinder. 

lBy making the valve 9 solid and providing 
the same with the reduced portion f* and the 
concavity 9’, which permits fluid-pressure to 
be equally exerted on all parts thereof, and 
also with the projecting portion 9*, which 
controls the port ti, a simple, cheap, and du 
rable valve is produced. The valve box or 
body 10, in which the valve 9 is located, has 
the cap or retaining piece 11 suitably secured 
thereto, the whole being secured to the tool 
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cylinder 12, to which latter the handle 1 is 
secured, said cap having the ratchet-teeth 11, 
which are engaged by the spring-pressed pawl 
or plunger 10*, which has a member 2 for 
enabling the same to be readily manipulated. 

I desire to lay especial emphasis upon the 
advantages of my invention, since before the 
hammer strikes the chisel at the left the Valve 
will move in the same direction, and when 
the blow is delivered the valve is on the left 
hand side, the blow instead of rebounding 
the valve from its seat tending to hold said 
valve more firmly seated, since the momen 
tum or slight forward movement imparted to 
the tool-cylinder when said blow is struck 
must simultaneously impart a slight forward 
movement to the valve, since the latter and 
said hammer move in the same direction, all 
the ports being open at the right time and 
the regular and uniform movement of the 
valve, and consequently of the hammer, be 
ing unobstructed, whereby jump, jarring, and 
other objectionable features of pneumatic 
tools now in use are practically overcome. 
Having thus described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, is 

1. In a pneumatic tool, a valve for control 
ling ports common thereto and to a hammer, 
and consisting of a hollow shell or cylinder, 
the interior surface thereof being always open 
to fluid-pressure, said valve being located ex 
teriorly to said hammer in a linement there 
with, and adapted to move in the same direc 
tion as the latter. 

2. In a pneumatic tool, a solid hammer and 
a valve adapted to move in the same direc 
tion as the latter, said valve consisting of a 
cylindrical shell having its interior surface 
always open to fluid-pressure, and located out 
of the path of said hammer, the movement of 
the latter terminating exterior to said valve, 
the latter being provided with opposing pres 
sure areas against which the motive fluid acts 
to shift the valve in opposite directions. 

3. In a pneumatic tool, the combination of 
a hammer, ports and passages for conducting 
the motive fluid to and from said hammer and 
a hollow valve having its inner surface al 
ways open to fluid-pressure, and located out 
of the path of said hammer, said valve mov 
ing in the same direction as said hammer when 
the latter is in the act of striking a blow. 

4. In a pneumatic tool, a valve consisting 
of a hollow cylindrical shell located out of the 
path of the hammer the movement of the lat 
ter terminating exterior to said valve, the lat 
ter being provided with opposing surfaces of 
different area, against the smaller of which 
the motive fluid constantly acts to press the 
valve in one direction and to the larger of 
which the motive fluid is intermittently ad 
mitted to move the valve in the opposite di 
rection, said valve moving in the same direc 
tion as said hammer. . 

5. In a pneumatic tool, the combination of 
a cylinder containing a hammer and a valve 
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located out of the path of said hammer the trolled by the hammer and opened by the lat 
movement of the latter terminating exterior ter to admit motive fluid to a larger area of the 
to said valve which latter is provided with op 
posing pressure areas against which the mo 
tive fluid acts to shift the valve in the oppo 
site direction, said valve moving in the same 
direction as said hammer. 

6. In a pneumatic tool, a valve for control 
ling the movement of a hammer, the same 
consisting of a cylindrical shell having its in 
terior constantly open to fluid-pressure and 
out of the path of said hammer, said valve 
moving in the same direction as said hammer 
and having opposing pressure areas to which 
the motive fluid is admitted to shift the valve 
in the opposite direction, the movement of 
said hammer terminating exterior to said 
valve. 

7. In a pneumatic tool, the combination 
with the cylinder and its hammer of a valve 
moving in the same direction as the latter 
and located exteriorly to said hammer and 
out of the path thereof, the movement of said 
hammer terminating exterior to said valve, 
the latter consisting of a cylindrical shell hav 
ing its interior subject to fluid-pressure and 
provided with differential pressure areas 
against the smaller of which the motive fluid 
constantly acts to press the valve in one di 
rection, and passages controlled by the piston 
for intermittently admitting the motive fluid 
to the larger pressure area to move the valve 
itu, the opposite direction. 

8. In a pneumatic tool, the combination of 
a hammer, a valve located exteriorly to and 
out of the path of said hammer, the movement 
of said hammer terminating exterior to said 
valve, the latter being provided with different 
pressure areas against the smaller of which 
the motive fluid constantly acts to press the 
valve in one direction and passages controlled 
by the piston and opened by the latter at its 
forward stroke to admit the motive fluid to 
the larger area of said valve, the latter mov 
ing in the same direction as said hammer. 

9. In a pneumatic hammer for a pneumatic 
tool, the herein-described valve, consisting of 
a cylindrical shell having a reduced portion 
or neck f* and an enlarged pressure area 9X, 
the latter being provided with a projecting 
flange 9* controlling a live-steam port, the 
interior of said shell being constantly sub 
jected to fluid-pressure. 

10. The herein-described valve consisting 
of a cylindrical shell having a reduced neck 
f*, the differential pressure areas formed by 
the enlargement 9* having an annular cavity 
therein and the projecting portion 9*. 

11. In a pneumatic tool, a hammer, a valve 
lmoving in the same direction as said hammer, 
and located at the rear and out of the path 
thereof, the movement of said hammer ter 
minating exterior tosaid valve, the latter con 
sisting of a cylindrical shell provided with 
differential pressure areas against the smaller 
of which the motive fluid constantly acts to 
press the valve in one direction, a passage con 

valve to move the latter forwardly, said valve 
being moved backwardly by the constantly 
acting pressure against its smaller area. 

12. In a pneumatic tool, a cylinder contain 
ing a hammer, a valve for controlling the pas 
sage of the motive fluid within said tool, said 
valve being located out of the path of said 
hammer and having differential pressure 
areas the movement of said hammer termi 
nating exterior to said valve, ports controlled 
by said valve for conducting motive fluid to 
the back end of the hammer, ports controlled 
by said valve for admitting steam to the for 
ward end of said hammer, and a port leading 
from the valve-chamber and thrown into com 
munication by a neck in said hammer, with 
a discharge-passage leading to the larger area. 
of said valve, whereby the latter is seated, 
said valve moving in the same direction as 
said hammer and being held firmly in its ex 
treme forward position at the period when 
said hammer reaches the forward end of its 
stroke, in combination with means for actu 
ating said hammer and valve in opposite di 
rections. 

13. The combination with a pneumatic tool, 
of a hammer having a reduced portion y, a 
valve haying differential pressure areas and 
the reduced portion or neck f*, the interior 
of said valve being always open to fluid-pres 
Sure, ports and passages controlled by said 
valve in each of its extreme positions for per 
mitting the motive fluid to act upon each end 
of said hammer the movement of the latter 
terminating exterior to said valve, a port in 
for admitting motive fluid to the passage o, 
port p and port q, when the two latter are 
thrown in communication by the neck y of 
said hammer, a passage r and ports for per 
mitting live steam to act upon the larger area 
of the valve, whereby the latter is moved for 
wardly simultaneously with the forward 
movement of the hammer, a port v adapted 
to be uncovered by said hammer when the 
latter moves backwardly, a passage q and 
port ac leading from said port v, said port ac 
communicating with said neck f* of said 
valve, whereby the latter is moved rearwardly 
simultaneously with the rearward movement 
of said hammer and suitable exhaust-pas 
Sages for permitting the exhaust of the mo 
tive fluid during the rearward movement of 
said hammer. 

14. A solid valve having a passage there 
through, a reduced portion f, differential 
pressure areas, a concavity 9’ in the larger 
of said pressure areas, and an extension 9XX 
for controlling a steam-inlet port. 

15. In a pneumatic. tool, a valve-box having 
a valve therein, the interior of said valve be 
ing always open to fluid-pressure, a handle 
engaging the cylinder of said tool and having 
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ing to and from said cylinder controlled by register with said groove when the piston is 
said valve. 

16. In a pneumatic tool, a cylinder, a Solid 
hammer having a reduced portion, a valve 
moving in the same direction as said ham 
mer, the movement of the latter terminating 
exterior to said valve, the latter consisting of 
a hollow shell having its interior surface al 
ways open to fluid-pressure, and inlet and ex 
haust ports common to said valve and ham 
IIl 6. 

17. In a pneumatic tool, a handle, a valve 
box having a cap secured thereto, a cylinder 
and a Spring-pressed plunger, seated in said 
handle and adapted to engage teeth on said 
???. 

18. In a pneumatic tool, the combination of 
a Valve and piston and a casing therefor, there 
being an inlet in the casing for the supply, 
the valve being hollow and the valve-chamber 
Within the valve being in constant communi 
cation with the inlet, the casing having ports 
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and passages in proximity to the upper and 
lower ends of the valve-chamber respectively, 
and connected directly with opposite ends of 
the piston-chamber and adapted to be brought 
alternately into communication with the 
valve- chamber by the reciprocating of the 
Valve. 

19. The combination with the valve-casing 
consisting of the main body thereof and the 
retaining-piece, the latter having a ratchet 
on its periphery and being movably secured 
to the main body of the casing, of a handle 
having a depending annular flange surround 
ing the retaining-piece, and a sliding pawl in 
said flange and engaging said ratchet. 

20. The combination of a valve-box, a cap 
secured thereto, ratchet-teeth on said cap, a 
handle having a portion surrounding said cap 
and bOX, and a spring-pressed plunger or pawl 
seated in Said handle and adapted to engage 
said teeth. 

21. In a pneumatic tool, the combination of 
a valve and piston and a casing therefor, said 
valve having projections having differential 
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pressure-surfaces, a chamber between the 
valve and the casing adapted to the reception 
of the projection having the pressure-surface 
of larger area, an exhaust-passage constantly 
connected with the chamber on one side of 
said projection, and passages leading from the 
opposite ends of the piston-cylinder arranged 
to be alternately connected with the chamber 
on the exhaust side of said projection by the 
shifting of the valve, whereby the exhaust 
from each end of said piston passes to that 
part of the chamber in constant communica 
tion with the exhaust and thence through said 
exhaust-passage. 

22. In a pneumatic tool, the combination 
with the casing, of a valve having projections 
of differential areas, a chamber between the 
valve and the casing adapted to the reception 
of the projection of larger area, a piston hav 
ing an annular groove, a main inlet-port, a 
passage communicating there with adapted to 

at one end of its stroke, a Second passage 
adapted to register with said groove at the 
same time and communicating With the said 
chamber on one side of said projection, an ex 
haust-passage constantly connected with the 
chamber on the other side of said piston, and 
passages leading from the ends of the piston 
cylinder arranged to be alternately connected 
with the chamber on the exhaust side of Said 
projection by the shifting of the valve, where 
by the exhaust from each end of said piston 
passes to that part of the chamber in constant 
communication with the exhaust, and thence 
through said exhaust-passage. 

23. In a pneumatic tool, the combination 
with the casing of a valve having projections 
of differential areas, a chamber between the 
valve and the casing adapted to the reception 
of the projection of larger area, a piston hav 
ing an annular groove, a main inlet, a passage 
communicating there with having a port 
adapted to register with said groove when the 
piston is at one end of its stroke, a second 
passage communicating with the exhaust and 
having a port leading to the piston-chamber 
adapted to be opened by said piston when at 
the other end of its stroke, a third passage 
communicating with said chamber at one side 
of said projection, said passage having two 
ports, one adapted to register with said groove 
when the piston is at one end of its stroke, 
the other leading to the piston-chamber adapt 
ed to be opened by said piston when at the 
other end of its stroke, whereby said chamber 
between valve and casing will be connected 
alternately with supply and exhaust by the 
shifting of the piston. 

24. In a pneumatic tool, the combination, 
with the piston and casing, of a valve having 
projections of differential areas, a chamber 
between the valve and the casing adapted to 
the reception of the projection of larger area, 
a passage communicating with said chamber 
on one side of said projection and with the 
piston-chamber, and a supply-passage and an 
exhaust-passage also in communication with 

. the piston-chamber and eontrolled by the pis 
ton in its reciprocation to alternately connect 
the first-named passage with the Supply and 
exhaust. 

25. In a pneumatic tool, the combination 
of a valve and piston and a casing therefor, 
there being an inlet in the casing for the Sup 
ply, the valve being hollow and the valve 
chamber within the valve being in constant 
communication With theinlet, the Casing hav 
ing ports and passages in proximity to the 
upper and lower ends of the valve-chamber 
respectively, and connected directly with op 
posite ends of the piston-chamber and adapt 
ed to be brought alternately into communica 
tion with the valve-chamber by the recipro 
cation of the valve, said valve also having 
projections of differential area, a chamber 
between the valve and the casing adapted to 
the reception of the projection of larger area, 
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a passage communicating with said chamber 
on one side of said projection, and ports and 
passages controlled by the piston in its re 
ciprocation to alternately connect said pas 
sage to the chamber with the supply and ex 
haust, and a passage communicating with 
said chamber on the other side of said pro 
jection in connection with the exhaust, said 
passages communicating with said chamber 
on opposite sides of said projection being in 
proximity respectively to the upper and 
lower ends of the valve and connected with 
opposite ends of the piston-chamber. 

26. The combination with the valve-casing 
consisting of the main body thereof and the re 
taining-piece, the latter having a ratchet on its 
periphery and being removably secured to 
the main body of the casing, of a handle hav 
ing a depending annular flange surrounding 
the retaining-piece, and a sliding pawl in said 
flange and engaging said ratchet. 

27. The combination with the valve-casing 
consisting of a main body thereof and the re 
taining-piece, the latter having a ratchet on 
its periphery and being removably secured to 
the main body of the casing, of a handle hav 
ing a depending annular flange surrounding 

the retaining-piece, a pawl in a hollow por 
tion of said handle-flange and engaging said 
ratchet, said pawl being spring - pressed 
against the ratchet and having an L-shaped 
extension-piece to permit the withdrawal by 
hand of the pawl from engagement with the 
ratchet. · 

28. The combination with the valve-casing 
consisting of the main body thereof and the 
retaining-piece, the latter having a ratchet 
on its periphery and being removably secured 
to the main body of the casing, of a handle. 
having a depending annular flange surround 
ing the retaining-piece, a pawl in a hollow 
portion of said handle-flange and engaging 
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said ratchet, said pawl being spring-pressed 
against the ratchet, and having an extension 
piece projecting between the walls of said 
hollow portion of the handle-flange and adapt 
ed to be withdrawn to engage the exterior of 
the handle-flange, whereby the pawl is held 
out of engagement with said ratchet. 

” JULIUS KELLER. 
Witnesses: 

WM. C. WIEDERSHEIM, 
E. HAY WARD FATRBANKS. 
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