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To all uphon, it may concern: 
Be it known that I, REIN HOLD A. NOR 

LING, a citizen of the United States, and a 
resident of Aurora, in the county of Kane 
and State of Illinois, have invented certain 
ey and useful Improvements in Throttle 

Walves for Pneumatic Hammers; and I do 
hereby declare that the following is a full, 
clear, and exact description thereof, refer 
ence being had to the accompanying draw 
ings, and to the letters of reference marked 
thereon, which form a part of this specifi 
cation. 
This invention relates to throttle valves 

for portable pneumatic hammers or devices 
of that class embracing a barrel or cylinder, 
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a piston or plunger adapted to slide therein, 
and a controlling valve through which the 
air or other fluid under pressure is admitted 
to or permitted to escape from the opposite 
ends of the barrei or cylinder to give recip 
rocatory movement to the plunger therein. 
The tool illustrated in the accompanying 

drawings is designed for a chipping ham 
mer but, the same features of construction 
illustrated in said drawings and herein 
claimed may be employed in a tool for rivet 
ing or other purposes. 
The invention consists in the matter here 

in after described and more particularly 
pointed out in the appended claims. 
As shown in the accompanying draw 

ings.-Figure 1 is a sectional view of the 
handle end of a tool embodying my inven 
tion, showing the throttle valve and associ 

- Fig. 2 is a transverse cross sec 
tion taken upon the line 2-2 of Fig. 1. 
As shoYªyin in saidi drawings, 1 indicates 

the upper end of the cylinder or barrel of 
the tool, said cylinder being provided with 
a handle 2 made integral therewith. Ex tending transversely through the said cylin 
der head and opening through the outer sur 
fice hereof at opposite sides of the same is 
a transverse bore or passage. Within said 
boe or passage is located a tubular valve 
jishing 3 which extends to within a short 
distance from the ends thereof. Near the 
receiving end of said passage the same is en 
iarged in diameter to form a cylindric re 
cess 4 colistituting an air chamber surround 
ing the valve bushing 3. Opening into the 
recess 4 is an angularly disposed supply pas 
Sage 5, the outer end of which is enlarged 

and provided with screw-threads for attach- 55 
ment thereto of the pipe or hose through 
which air is supplied to the tool. Said bush 
ing 3 is provided with four admission ports 
6, 6, 6, 6 spaced at equal distance apart 
around the bushing, in the part of the Said 
bushing surrounced by the cylindric recess 
4. Between the ends of the valve bushing 
and communicating with a passage 7, lead 
ing to the main controlling valve of the 
hammer, is an opening 8 which forms the 
exit port of the throttle valve. 
At the end of the transverse passage, re 

mote from its receiving end, is inserted a 
plug 9 which closes that end of the valve 
bushing and serves to prevent dust or other 70 
foreign matter from entering the throttle 
valve. Within said valve bushing and ex tending longitudinally therein is a valve 
stem 10, one end of which passes loosely 
through an axial passage in... the plug 9. 
Upon said valve stem are formed two valve pistons 11 and 12 having sliding air tight 
fit within the bushing. The valve piston 11 
is located at the receiving end of the valve 
bushing and constitutes with the ports 6, 6, 
6, 6, the valve by which the admission of air 
to the hammer is controlled. The valve pis 
ton 12 is located between the exit port 7 and 
the end of the bushing remote from the re 
ceiving efhd and constitutes a balancing pis 
ton. The piston 11, by its endwise move 
inent in the bushing, is adapted to cover and 
uncover the ports 6, 6, 6, 6 and the ports are 
so arranged that same are opened by nove 
ment of said piston in a direction to bring 
said ports in communication with the cen 
tral space within the bushing between the 
pistons 11 and 12 and to thereby establish 
communication between said ports and the 
exit port 7. The inner end of the valve pis 
ton 11, which co-acts with the port openings 
6, 6, 6, 6 in the valve bushing, is rounded in 
order that as it moves to uncover the said 
ports, air will be admitted in the minimum 
quantity at the beginning of the opening 
movement and the quantity will gradually 
increase as the rounded shoulder is moved in 
a direction th uncover the said ports. 
Actuating means for operating a valve 

made as described are provided as follows: 
The valve stem with the pistons thereon is 
moved endwise, in a direction to close the 
valve by means of a sprial spring 13 which 
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acts against the piston 11 and the valve 23, formed by the bottom surface of the 
stem is moved against the action of said 
spring by means of a trigger finger 14 which 
acts through intermediate parts on the end 
of the valve stem extending outwardly 
through the plug 9. The inner end of the 
spring 13 which acts on the valve stem, is lo 
cated in a recess formed in the outer end of 
the valve piston 11 and the outer end of 
said springis supported in a recess in a con 
ical plug 15. Said conical plug is screw 
threaded at its inner end and inserted in the 
adjacent end of the transverse bore, said 
transverse bore being enlarged, Screw 
threaded and tapered to conform to said 
conical plug, 
The portion of the tool handle remote 

from the receiving end of the throttle Valve 
is provided with a slot arranged in the 
plane of the valve stem and in which is lo 
cated the trigger lever 14 and the intel'lue 
diate parts which act oil that end of said 
Valve stem which extends through the plug. 
9. The said trigger lever 14 is supportel 
upon a trails verse pivot 16 extellding 
through and terminating at the outside sur 
face of the handle oil, eiulier side of the slot. 
The trigger level extends outwardly frol) 
said slot and is provided at its outer end 
with a thumb plate 17. A bell crallk lever 
1S also located in said slot, has one a 'll 
thereof in contact with the extending pol 
tion of the valve stella. Said bell-crank 
level is supported upon a pivot 19 whicil 
extends through the slot. Between the trig 
ger lever 14 and the bell crank lever 1S is 
interposed a connecting link 20 which is 
pivotally connected with said parts and 
through the mediull of which notioll is 
transmitted from the trigger-lever to the 
bell-crank lever. Said link is connected 
with the trigger lever at a point outside of 
its pivot 16, and with the other or out 
Wardly extending arm of the bell-crank 
lever and is provided at its ends with cylin 
?dric.' heads 21 and 22 which fit into and 
have free l'e-tative n?tion un correspondingly || 
shaped recesses or sockets in the said trigger 
lever 14 and the bell crank lever S. When 
the trigger lever 14 is swung on its pivot by 
pressure on its outer end the cylindric head 
21 fitting into the socket in the said trigger 
lever, will be carried toward the bell-crank 
lever, and the cylindric head 22 in the socket 
of the bell-crank level will act on the out 
wardly extending arm of said bell-crank 
lever so as to swing or carry the alm thereof 
which bears on the valve stem, inwardly or 
in a direction to shift the said valve stem in 
a direction to open the admission ports, 
against the action of the spring 13, viich 
tends to move the valve stem in the opposite 
direction. 
The backward movement of the trigger 

slot in the tool handle, upon which an in 
wardly extending portion 24 of the said 
trigger lever 14 rests, the contact margin 
of said extending portion 24 being so shaped 
that a considerable portion thereof has bear 
ing against the said shoulder when the trig 
ger lever 14 is held in its normal or inopera 
tive position by the action of the spring 13. 

In the preferred construction and arrange 
men; of the parts i}lustrated, the pivots of 
the trigger lever 14 and bell-crank lever 18, 
ends of the connecting link 20 are relatively 
so located that the inward movement of the 
trigger lever tends to bring the centers of the 
cylinder heads 21 and 22 and the pivot 16 
into a straight line with each other, and at 
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the sanne time causes the bell-crank lever 1S 
and the link 20 to approach a position at 
right angles to each other. As a result of 
this construction the leverage will gradually 
increase as the spring 13 is compressed and 
offers a correspondingly increased resistance 
to the opening of the valve. This particular 
arrangement of the link 20 with tre trigger 
lever 14 and the bell-crank lever 8 consti 
tutes in effect a toggle joint structure, ena 
}}ling the trigger lever to be moved for open 
ing the valve by a relatively light pressure 
thereon. 
The valve described is balanced by the 

equal pressure of air on the inter ends of the 
two valve pistons 11 and 12, and to avoid 
air pressure on the outer ends of said valve 
pistons, such as would interfere with the 
balancing of the valve, the opening in the 
plug 9 is made large enough to permit the 
emirance of air to the adjaceut end of the 
lashing while the plug 15 lias an aperture 
25, attording free communication between 
the space in the bushing exterior to the 
pistoi ! ! , :and the outerº air. 

In order to provide for the escape of 
motive fluid, which may enter the valve bushing by leakage through the main valve 
when the valve pistons are in position to 
close the valve, a small opening or escape 
linent port 26 is made in the wall of the valve 
bushing in position to be covered or closed 
by the inner end of the balancing valve 
piston 12 when the valve is fully closed and 
in line with the said opening 12, in the wall 
of the cylinder head or barrel, is formed a 
corresponding opening leading into an air 
chamber 27 which forms the exhaust passage 
of the tai controlling valve and opens to 
the outer air. This escapement port is cov 
ered by the valve pistol 12 when the throttle 
Valve is Open but is Encovered when the said 
valve is closed. The main object of such 
escapement port is to Void possibility of air 
leaking through the throttle valve in quan 
tity sufficient to partially operate or give 
slow movement to the plunger () piston of 

lever 14 is limited by means of a shoulder the hammer, as might occur in the absence of 
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such escapement port, especially should the 
main valve piston 11 become somewhat loose in the bushing through wear. 

claim as my invention:- 
1. The combination with a pneumatic 

hammer cylinder provided with a transverse 
bore or passage and with an air supply pas 
sage, of a cylindric valve bushing located in 
said bore and provided near one end with a 

() plurality of annularly arranged, equally 
spaced admission ports and between its ends 
with an exit port, said bore or passage being 
provided with an enlargement forming an 
annular air chamber surrounding a part of 
said bushing containing said admission ports 
and with which the air supply passage is 
connected, an endwise movable valve stem in 
said valve bushing provided with a valve 
piston, the inner end of which co-acts with 
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said air admission ports to open and close 
the same; said inner end of the valve. piston 
having a convexly rounded shoulder. 

2. The combination with a pneumatic 
hammer cylinder provided with a transverse 
passage or bore and with a handle, of a 
throttle valve located in said bore and pro 
vided with an endwise movable valve stem, 
a spring acting on said valve stem to move 
the same in one direction, a pivoted trigger 
lever on the handle, a bell-crank lever, one 
arm of which acts of the valve stem, and a 
link pivotally connected with the trigger 
lever and with the other arm of the bell 
crankiewer, said trigger lever and link being 
arranged to form the members of a toggle joint. 

3. The combination with a pneumatic 
hammer cylinder provided with a handle, of 
a throttle valve provided with an endwise 
movable valve stem, a spring acting on said. 
valve stem to move the same in one direc 
tion, a pivoted trigger lever on the handle 
and means for operating the said valve stem 
from the trigger lever embracing parts con 
stituting a toggle joint whereby the leverage 
exerted upon the valve stem is increased a 
the trigger lever is moved in a direction to 
open the valve. 

4. The combination with a pneumatic 
hammer cylinder provided with a handle 
having an outwardly opening slot, of a 
throttle Vaive having an endwise movable 
valve stem extending transversely of the 
cylinder, a trigger lever pivoted in said slot, 
a bell-crank lever also pivoted in said slot, 
one arm of which acts on the valve stem, said 
trigger lever and the other arm of the bell 
crank lever being provided with cylindric 
transversely extending recesses, and a link 
provided at its ends with cylindric heads 
which fit in said recesses, said link being 
held in place by contact with the side walls 
of said slot. r 

In testimony, that i claim the foregoing as 
my invention i affix my signature in the 
presence of two witnesses, this 31st day of 
March, A. D. 1908. 

REINHOLD A. NORILING. 
Witnessês: 

C. CLARENCE Poole, 
GEORGE R. WILKINS. 
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