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To all whom it may concern: 
IBeit known that II, WVILLIAMI H. KELLER, 

a citizen of the United States, residing in 
the city and county of Philadelphia, State 
of Pennsylvania, have inveted a new and 
useful Inprovement in Pneumatic Tools, of 
which the following is a specification. 
My invention relates to a novel construc. 

tion of a pneumatic tool and a valve mech 
anism for a pneumatic tool wherein cost of 
production is reduced to a minimum and the 
construction greatly simplified. 
Many attempts have heretofore been made 

to produce a valve mechanism which will ac 
complish the desired results, but so far as I 
am aware it has hitherto been considered in 
possible and impracticable to employ the 
same valve mechanism for both a long stroke 
or short stroke hammer, irrespective of 
whether the piston be grooved or ungrooved. 
In my present invention I have succeeded 

by my novel construction of valve, valve box 
and its adjuncts, in producing a tool where 
in the necessity of fitting a cap on the valve 
box can be avoided, since the said cap can be 
dispensed with and I also employ a balanced 
valve of symmetrical construction having 
both ends constructed alike and wherein the 
valve can be inserted in tie valve box, either 
end foremost, and wherein the same type of 
alve and valve box can be applied to a short 

stroke or to a long stroke tool and a solid 
piston or a grooved piston may be enployed 
with equal facility. 
So far as I am aware, I am the first in the 

art to produce a valve mechanism having a 
valve with buat two heads or pressure areals 
wherein it is possible to secure any desired 
length of stroke without materially chiling 
ing the whole construction of the cylinder 
and ports. In many pneumatic tools as 
heretofore constructed wherein a fluid actu 
ated valve is used to contro the movennent 
of the hammer or piston. the valve has been 

45 moved either in an opposite direction or it 
right angle to the movement of sail hanliner 
or piston in which case the blow of the han 
ner will naturally interfere with the regul 
lar and uniform movement of the valve. if 
the latter does not move in the samme direc 

w tion as the piston, and if the valye does not 
work regularly and unifornly the recipro 
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cations of the piston will be irregular which 
is a very objectionable feature, and very 
often renders the use of pneumatie hannel's 
impracticable. This irregular movement of 

55 

the piston sometimes also causes the valve to 
break or become injured and thus shorteiis 
the life of the tool, since it will be apparent 
that if the valve moves in the opposite di 
rection to the piston shortly before the latter 
strikes the chisel or if the waive should move 
in an opposite direction to the pision at the 
nonent that the pitola'delivers its blow the 
valve will be liable to rebound from its seat, 
reopen ports that should be closed and cºa se 
the tool to jump; or in other words, the cyl 
inder or casing will move away from the 
chisel or the working tool, because the ex 
haust from the back end loes not occur at 
the right time. Now, since hammers of the 
character of my novel construction under 
consideration strike from two to three 
thousand blows per minute. it will be readily 
seen how wearing this irregular movement 
will be both on the valve and the operatti'. 
IBy my novel invention, however, before the 
hammer strikes the chisel or working tool. 
the valve vil nove in the same direction 
and when the blow is delivered to the work 
ing tool the valve foliowing the piston, the 
blow instead of rebounding the valve frolia 
the seat will serve to holl said valve incre 
firmly seated, whereby all the ports are posi 
tively opened at the right time, the move 
ment of the hammer is regular and ulio 
structed under all conditions and the juni 
ing or fluttering of the valve which has lee 
tofore been an objectionable feature in most 
pneumatic hammers is overcome. 
A very objectionable feature in many 

pneumatic tools now on the market arises 
from the excessive shock and vibration 
caused by the rapid reciprocations of the 
piston and for the other reasons before 
specified which, in my present invention are 
reduced to a minimum whereby my inven 
tion can be applied not only to light work 
such as cutting or dressing stone and calking 
boilers or vessels, but for chipping and riv 
eting on metal and for performing variotis 
kinds of work ordinarily heretofore per 
formed by simple hand tools and a mallet or 
hammer. 
To the above ends my invention consists 

broadly of a novel construction of a two pis 
ton valve and valve box. said valve being 
capable of being inserted either end first, 
into the valve box and requiring no machine 
work of the elharacter required when a valve 
box comprising three or more parts is used. 

It further consists of a novel construction 
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of a tool cylinder, valve box and valve and ton will be driven forwardly from the posi 
co-acting ports and passages in said cylinder 
and valve box. 

It further consists of other novel features 
of construction, all as will be hereinafter 
set forth. 

Figure 1 represents a longitudinal sec 
?ional view of a pneumatic tooi and its ad 
juncts embodying my invention, the piston 
and valve being shown in their rearward position. Fig. 2 represents a longitudinal 
Section similar to Fig. 1 but showing the 
Section taken on a different line and the pis 
ton and the valve in their extreme forward position. Fig. 3 represents a section taken 
on the same line as Fig. 2 but showing the 
valve in its forward position and the piston 
just starting its rearward movement. Fig. 
4 represents a perspective view of my novel 
construction of valve employed in detached position. Fig. 5 represents a longitudinal 

... sectional view of along stroke pneumatic 
riveting hammer embodying my invention, 
the piston and valve being shown in their 
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extreme forward position. Fig. 6 repre 
sents a sectional view taken on a different 
line from Fig. 5 and showing the piston and 
valve in the rearward position they assume. 
Fig. represents a sectional view of my in 
vention, embodied in a short stroke chipping 
ham Baer having a grooved piston, the piston 
and valve being shown in their extreme for 
ward position. Fig. 8 represents another 
view similar to Fig. but showing the valve 
and piston in a different position. Fig. 9 
represents a sectional view of another em 
bodiment of a valve which may be employed. 

Similar nunerals of reference indicate 
corresponding paris in the figures. 

Referring to the drawings-In the de 
tailed description of my novel construction 
I shall trace the course of the motive fluid 
from its entrance into the handle which may 
be of any suitable or conventional construc 
tion and shall describe the passage of the 
motive fluid from the time it enters the han 
die, passes through and beyond the valve on 
either side thereof and during its inlet to 
either side of the piston and shall trace the 
exhaust of the motive fluid from both ends 
of the piston and valve. 

Referring first to Figs. 1 to 4 inclusive, it 
will be seen that when the parts are in the 
position seen in Fig. 1, the motive fluid en 
ters the pressure supply duct 50 in the han 
die and flows thence into the passage 51 and 
thence into the passage 52 of tle Valve box 
and through the port 53 around the groove 
54 of the valve 5.5. assuming the latter to be 
in its rearmost position as seen in Figs. 1. 
and 3. The motive fluid then passes through 
the port 56 of the valve box 57 and the pas sage 58 into the rear portion of the piston 
chamber 59 and assuming that the piston 
6a is in the position seen in Fig. 1, Said pis 

tion seen in Fig. 1 into the position seen in 
Fig. 2. It will be observed that the passages 
61 and 62 of the valve box are always open 
to live air pressure and that when the valve 
is in the position seen in Fig. 1, live air can 
pass freely through said passages 61 and 62 
to the forward or left hand portion of the 
valve chamber 63, it being also apparent 
that live air pressure is always being exerted 
through the port 64 upon the rear end of the 
valve 55. As the pist on 60 moves toward the 
shank 65 of the working tool 66, the exhaust 
from the forward end of the piston flows 
through the port 67 and passage 68 and port 
69 into the annular chamber 70 and thence 
to the atmosphere through the exhaust ports 
1. After the piston has moved into the po 

sition seen in Fig. 2, the port 72 is uncovered 
by the piston moving beyond it, whereby live 
air is permitted to flow through the port 
73, passage 74 and port 72 into the piston 
chamber 59 and thence through the port 75 
and passage 6S, port 69, annular chamber 70 
and main exhaust ports 71. The pressure 
upon the forward end of the valve 55 is now 
relieved whereupon the constant live pres 
sure exerted through the live air port 64 will 
force the valve 55 forwardly into the posi 
tion seen in Fig. 2. The piston 60 and the 
valve 55 being now in their forward posi 
tion, the live air now flows from the valve 
chamber 63, thence through the port 76, pas 
sage 7 and port 7S to the forward end of the 
piston chanber 59 whereby the piston 60 is 
caused to move from the position seen in 
Fig. 2 rearwardly into the position seen in 
Fig. 1. While the piston is moving from the 
position seen in Fig. 2 to the position seen 
in Fig. 1, the exhaust from the rear or right 
hand end of the piston takes place at first 
through the port 75, passage 68, port 69, an 
nular chamber 70 an 
phere. 
ward or toward the handle sufficiently to 
cover the port 75 as seen in Fig. 3, the ex 
haust continues to take place through the 
passage 58, port 9, groove 54 of the valve 
and port S0, annular chamber 70 and sorts 
1 to the atmosphere. The piston 60 has 
now moved rearwardly into the position seen 
in Fig. 1, so that it uncovers the port 81, 
thereby permitting air in the rear or right 
hand portion of the valve chamber to es 
cape through the passages S2 and S3 and 
port 81 into the chamber 59 and thence 
through the port 6. passage 6S, port 69, an 
nular channber 70, and through the ports 71 
to the atmosphere, thereby causing the valve 
to move from the position'seen in Fig. 2 into 
the position seen in Fig. 1 by reason of the 
constant live air pressure on the forward end 
of the valve which is permitted through pas 
sages 61 and 62. 
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to Fig. 4 that my novel construction of valve 
mechanism comprises essentially the valve 
55 having the outer heads r pressure areas 
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S-1 and S5 preferably of ecial diameter. joined together by the groove 54, although 
it will be evident that this construction can 
be modified. 

It will be seen from the foregoing that the 
valve of my novel construction of valve 
mechanism is symmetrical at both en els and 
has constant pressure on lith ends and is 
shifted ly intermittent exhaust at looth ends. 
By making the valve as described the sank 
'an be cheaply produced by automatic nia 
chinery and by reason of its licing solid it is 
exceedingly durable under all contiitions and 
since the valye is constructed the sa lite at 
both ends, it can be inserted in: the valve box 
either elid foremost so that there is no pissi 
bility of the tool being in properly assein 
led in case the valve aid valve box are dis 

connected for the purpose of inspection of 
repairs. Il can employ the samme fºre of 
alve mecliviisin fe ir a iong or short - 'elke 

or for any length of stroke which it is de 
sired to impart to the piston and it wili be 
furtlier apparent that the stroke of the pis 
ton is not limited by the length of the lis 
ton. By constructing the valve it ill visive 
box in lhe vali; er escrile. I ann cºnna les i if 
desiret to live a Vaive mechanish et insist 
ing of only two paris, the valve in 1: if this 
val ve box and sice the piston a v aly v 
simultaneously neve in the sai retin 
or in unison will ration is reduced i (, a iii! i 
num. By reason of the novel construction 
and collocation (;f the ports and passing's 
interimediate the valve anil pistol, the 1: 
will readily start in any position in which it 
may be held in the hands of the w:it::::::. 

in tlhe croi; stretie in seen in Figs. 5 : il ?i, 
I have sh,wn ny ovei valve meclaisin as 
applied to a log stroke tool. that is a til 
having : (y!i:” -(; ; F s?(’l? leigi i: :::: : 
the stroke of the pist on is consideraily in 
excess of its own length and since y sal' 
novel valve niechanism can be employed ili 
this type of tool. as already described. I have 
designated all the parts, comprising the sahi.e. 
seen in Figs. , and , by the same reference 
letters as used for corresponding parts in 
the correspontling Figs. 2 and 1 l’espec 
tively. iii Figs. 5 anal (; I have show; the 
piston employed as comprising a plain, tin 
grooved. Soil, cylindrical bolt S7 of ini 
form diameter throughout its length both 
ends being of approximately the samle con 
tour and diameter. I have shown the type 
of tool illustrated in Figs. 5 and 6 as being equipped especially for riveting, the riveting 
die being indicatedl at SS and having the 
shank S9 projecting into the end of the tool 
eylinder S(3. said rivieting die being heis: in 
position by leans of the clip or clap 90 
af. the still construction. I have shown the 

| 

handle 91 as omitted from Figs. 5 to 8 
inclusive, although it will of course be under 
stood that a handle is to be employed in 
conjunction with all of iihese tools when the 
Saline are used for metal work. 

In the construction seen in Figs. and 8, 
I have shown another enlbodillnent of the 
principle of my invention as applied to a 
short stroke chipping r calking iaither 
wherein the piston 92 having a groove $3 is 
employed, said groove connecting the smallel" 
head :)-4 of the piston to the body of the iat 
ter. I have shown presisæly the sanne type 
and arrangement of valves. ports and pas 
sages is appears in Figs. to 4 already de 
scribed and I have consecretly lettered the 
': 'respondillig parts witl? c*corres; } } n dliligi ref 
erence figures and inasmuch as the same 
cycle of operation and the same coacting 
ports and passages are employed illiot'ghout 
the tool seei in Figs. and S. as is ent; toye. 
in the tool seen in Figs. 1, 2, 3, i: ) (, I 
iia ve leemed it in iecessary te i tieserije Figs. 
and S in detaii or to ill; -trate ii 4:a::t. iy 

a view sinilar to Figs. 1 to 6. sice the cor 
responding parts will all apire: ' stibstan 
tially the same. 
So far as I am aware. I ain the first in 

tle *rt to devise a w?ve in?e?: nisin exploy 
in a valve having but two it it is which can 
be used interchange: by with cyliners of 
varying lengths as wiii ti" aire it from 
Figs. 1 to 3 and 5 , } a d nny" clais to 
these features are therefore to be interpreted 
with corresponding Scipe. 
While I have show the to cylinder and 

va}ve box and valve as being asselle by 
illerely ser, wing the handle ind sleeve 95 in 
position upon the too! cylinier. it wiil be 
evident that various Uther teai is of securing 
the handle, tool cylindler vative !ix and Yalve 
in assembled position may lie 'ployed with 
out departing frolin the spirit of my in 
vetic: ). Y r. 

I desire to lay special easis upon the 
cheapuiess with which nmyº Yalve: li neelha ani~nn 
'an be produced since the cap i? cover which 
I have shown for the rear ei of the valve 
box inay e dispense: wit f desire in 
which case the inner wall of lie handle 
would serve as a cover for the valve luox, 
said inner wall thus furnis a stop for the 
resurwa ’l inoveliteit if tl:cº A : . ::: : : lise » 
serves to contain the port (3-4 thrigh which 
live motive fluid is constantly acting. Fur 
termore, it will be apparent that whey the 
valve is in one position it wil be held in 
that position positively and firily and can 
net le moved or shaken. sin re tliere is abso 
lite exhaust on oue el ºf the vidve all 
absolute pressure en tie - i er en i as kºng 
as lhe proper ports are cover and vice 
versa when they are opened. 

it will its evident that it inty in vention I 
accomplish the same resilt with a valve 
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o ? - latter construction is considerably more ex 

having but two equal pressure areas that has 
heretofore only lee; ossible where a valve 
having differential pressure areas or more 
than two heads was employed; also that the 
pensive and complicated and less durable 
than that employed in my invention. 

It will be apparent that a plurality of 
ports and passages corresponding to the ones 
shown may be employed and that the length 
and diameter of these ports may be pro 
portioned by the constructor to suit the re 
(uirements of the occasion and I do n. 
therefore, desire to be limited in every in 
sta lice to the exact Construction I have here 
in shown and described. 

It will be apparent to those skilled in the 
art that while I have silown in the present 
ei:ljolinent of my inventio. tie valve box 
Ps being made separate frt in the cylinder, 
l Innay, if I desire, wºitlnut dleparting from 
the spirit of my invention. iispense t 
the feature of a separate valve box and form the ports and passages iunieliately con 
ti'ollect by the valve in the rear end of the 
cylinder and it will be also understood that 
I may locate the valve transversely of tlh | 
line of novement of the piston instead of 
placing the salie in a linement with the pis 
ten as illustrated. 

In the construction seen in Fig. 9, I have 
shown the valve seen in Fig. 4 as having 
its heads hollowed for the purpose of nak 
ing the valve as light as possible so that the 
Same will readilly respond te variations of 
pressure. . It will be further appare it that 
by naking the ends or heads of the valve 
hollow, whereby the sainae is somewhat light 
ened, the speed of reciprocations of the valve 
and piston will be considerably increased. as 
will be apparent to those skilled in the art. 

In a contemporate)usly pending applica 
tion filed by nie January ), 1906. Serial N. 
295,230, I have shown a novel valve nechan 
isin wherein the valve consists of three heads 
of uniform diameter and wherein the ex 
haust from both ends of the piston is in this 
enbe:diment. caused to pass by or be con 
trolled by the valve. In my present inven 
tion it will lie apparent that the exhaust 
from the forward end of the cylinder can 
escape through the Ort 67. passage GS and 
port 69, challer 70 and port 71 to the at hosphere. without passing through or being 
controlled by the valve, whereby a very free 
exlatist is always permittel from the for 
ward end of the pist in which is a very in 
portant consileration in tools of this charac 
ter. since it is essential that hiring the for 
ward blow of the piston, the exhaust from 
the forward end of the cylinder may freely 
escape to the titliiosphere. 

It is to be inderstood that in the claims 
where I ...fer to the rear head of the valve 
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I refer to the head of the valve nearest to 
the handle or the opposite end of the tool 
from that in which the working tool is 
held. 
Having thus described my invention, what 

I claim as new and desire to secure by Let 
ters Patent, is:-- 

1. In a portable pneumatic tool adapted 
to be manually held, a cylinder, a piston 
therein having an equal pressure area at 
each end. a laianced valve located at the rear 
of Said cylinder and in alinement with said 
piston and having two heads and a neck 
joining Said heads, the rear head of said 
valve controlling the motive fluid to ad 
var nere antil return the piston, means for di 
recting constant pressure upon the outer 
area of each head of said valve, and means 
for creating an exhaust passage intermit 
tently at each end of said valve, in combi 
nation with a handle for maintaining said 
valve and cylinder in assembled position. 

2. In a portable pneumatic tool adapted 
to be manually held, a cylinder, a piston 
therein having an equal pressure area at 
each end, a balanced valve located at the 
rear of Said cylinder, and having two heads 
and a neck joining said heads, the rear one 
of Said heads controlling admission of mo 
tive fluid to advance and return the piston, 
means for directing constant pressure upon 
the outer area of each head of said valve, 
means for creating an exhaust passage in 
termittently at each end of said valve, and 
an exhaust passage for the rear end of said 
piston coll trolled by said valve, in combina 
tion with a handle for maintaining said valve 
anel cylinder in assembled position. 

3. In a portable pneumatic tool adapted 
to be manually held, a cylinder, a piston 
therein having an equal pressure area at 
ach end, a balanced valve located at the rear 
of said cylinder and having two heads and 
a neck joining said heads, the rear one of 
said heads controlling admission of motive 
fitid to advance and return the piston, aeans 
for directing constant pressure upon the 
outer, area of each head of said valve, means 
for creating an exhaust passage intermit 
tently at each end of said valve. an exhaust, 
passage for the rear end of Said piston con 
trolled by said valve, and an exhaust for 
the front end of said piston uncontrolled 
by said valve, in combination with a handle 
for maintaining said valve and cylinder in 
assenbled position. 

4. In a portable pneumatic tool adapted 
to be manually held, a cylinder, a piston, a 
valve comprising two heads of equal area, 
the rear head controlling admission of mo 
tive fluid to advance and return the piston, 
a neck joining said heads, and exhaust pas 
sages for the front and rear ends of said 
piston, one exhaust passage being controlled 
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by said valve; and the other exhaust pas 
Sage being uncontrolled by said valve. in 
combination with a handle for maintaining 
said valve and cylinder in assembled posi 
tion. 

. In a portabie pneumatic tool adapted 
to be manually held, a cylinder, a piston, a 
valve comprising two heads of equal area, 
the rear lead controlling admission of mo 
tive fluid to advance ani return the piston. 
a neck joining said heads, an exhaust pas 
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6. 

sage for the front and rear ends of said pis 
ton, the rear exhaust passage being con 
troiled by sail valve. and the front exhaust 
passage being uncontrolled by said valve, 
in combination with a handle for maintain 
ing saidi vaive and cylinder in assembled position. 

6. In a poitable pneumatic tool adapted 
to lie antially hell, a cylinder, a piston 
thereill having equal pressure areas, a bal 
alled valve located at the rear of said cyl 
inder, and having two heads and a neck 
joining said heads, the rear head controlling 
the admission of motive fluid to advance and 
return the piston, means for directing con 
stant pressure upon the outer area of each 
head of said valve. and means for creating 
till exhaust passage intermittently at each 
end of said valve, in combination with a 
handle for maintaining said valve and cyl 
inder in assembled position. 

. In a p?rt: K?le page !!!n?:atie t?z?l adapted 
to be manually held. a valve for controlling 
ports common thereto and to a piston, and 
eonsisting of two heads of uniform diameter 
joined by a neck. the rear head controlling 
tre admission of notive fluid to advance and 
return the piston, ports and passages con 
trolled by one of said heads for admitting 
live motiv: fluid to botla advance and re 
turn the piston, ports and passagés for the 
exhaust from the rear of the piston con 
trolled by the other of said heads, and means 
uncontrolled by said valve for termitting 
the exhaust from the front of the piston, in 
combination with means for maintaining 
said valve in a linemnt with said piston. 

S. In a portable limelinatic tool adapted 
to be manually held. a valve for controlling 
ports common thereto and to a piston. and 
consisting of two heads joined by a neck. 
the rear head controlling the admission of 
motive fluid to advance and return the pis 
ton, ports and passages controllel by one of 
said heads for admitting live motive fluid 
to both advance and return the piston, ports 
and passages for the exhaust from the rear 
of the piston controlled by the other of said 
heads. and means for permitting the exhaust 
from the front of the piston. in combination 
with means for maintaining said valve in 
alinement with said piston. . 

5 

to be manually held, a valve for er ut rolling 
ports common thereto a nel to a pisto, and 
coilsisting of two i.eads joined by a neck. 
the 'ar heatl controlling the admission of 
inotive fluid to advance and return the pis 
toll, ports aid passages 'tilt irollel by one of 
sail heads i for a initting liv, e estive luil 
to both advance and return the piston. ports 
and passages for the exhaust from the rear 
of the piston controlled by the other of said 
|headls. Imens for permitting the exhaust fron 
the front of the piston, means for admitting 
live motive fluid constantly to both ends of 
the valve, and passages controlled by the 
piste:: for permitting inter!!ittent exhaust 
from the ends of said valve. in combination 
with a handle for maintaining said valve in 
alinement with said piston. - 

10. In a portable pneumatic tool atlated 
to be manually held, a balanced valve, com 
posed of two ungrooved heads and a neck 
joining said heads, the rear head controlling 
admission of motive fluid to advance and 
return the histon, a valve box for said valve, 
means for directing constant pressure upon 
the heads of said valve. and means for cre 
ating an exhaust passage internittently at 
each end of said valve, said valve and valve 
box being in alinement with their piston, 
and a handle for maintaining such aline 
lament. 

11. In a portable pneumatic tool adapted 
to be manually held, a cylinder, a piston there 
in, a valve chamber. a valve in said chamber 
in a linement with said piston and comprising 
two heads of uniform diameter joined by a 
neck. the rear head controlling admission of 
motive fluid to advance and return the pis 
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ton, an inlet port in said valve chanber. 
controlled by said valve. ports and passages . 
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tive fluid toward and away from the ends 
controlled by said valve for leading the mo 
of said piston, ports leading into the front 
and rear portion of said valve chamler for 
admitting live motive fluid constantly to the 
ends of said valve. and passages controlled 
hy the piston for permitting intermittent 
exhaust from the ends of said valve. in com 

10 

lination with a handle for maintaining said 
valve and cylinder in assembled position. 

12. In a portable pneumatic tool adapted 
to lie manually held, a cylinder, a piston 
therein, a valve box having a valve chamber. 
a valve in said chamber comprising two 
heads joined by a neck, the rear head con 
trolling 'admission of motive fluid to ad 
vance and return the piston. an inlet port in 
said box controlled by one of said heads, 
ports and passages controlled by one of Said 
ineads for leading motive fluid toward and away from the ends of said piston, ports 
leading into the front and real portions of. 
said valve chamber for admitting live mo 

9. In a portable pneumatic tool adapted tive fluid constantly to the ointer ends of 
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said valve, and passages controlled by the 
piston for permitting intermittent exhaust 
from the ends of said valve, in combination 
with means for maintaining said valve in 
alinement with said piston. 

13. In a portable pneumatic tool adapted 
to be manually held, a valve for ???? 
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ports common thereto and to a piston an 
consisting of two heads joined by a neck, 
the rear head controlling admission of mo 
tive fluid to advance and return the piston, 
the outer ends of said valve being always 
exposed to live fluid pressure and inter 
mittently to the exhaust, and said valve be 
ing located exteriorly to said piston ini aline 
ment therewith and adapted to move in the 
same direction as said piston, in combination 
with a handle for maintaining such aline 
ment. 

14. In a portable pneumatic tool adapted 
to be manually held, a cylinder, a pisten; a 
valve comprising two heads of equal res 
sure areas, the rear head controlling admis 
sion of motive fluid to advance and rettiin 
the piston, and a neck joining said leads. 
the exhaust from one end of said piston e 
ing controlled by said waive and the exhaust 
from the other end being uncontrolled by 
said valve, in combination with a handle 
for maintaining said valve and cylitier in 
assembled position. - 

15. In a portable pneumatic tool adapted 
to be manually held, a cylinder, a piston 
therein, a valvebox, a solid balanced valve 
therein having two heads of uniforni diamle 
ter, the rear head controlling admission of 
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motive fluid to advance and return the pis 
ton, Said valve moving in substantial alitie 
ment with said piston, means for directing 
constant pressure upon each outer hea of 
Said valve, and means for creating exist 
intermittently at each end of said vive, 
whereby the same valve and valve box cat) 
be used interchangeably with a solid or ul 
grooved piston, or with a long stroke or 
short stroke cylinder, in coln bination with 
a handle for maintaining said valve id 
cylinder in assembled position. 

16. In a portable pineumatic tool adapted 
to be manually held, a cylinder, a recipro 
cating pistol therein, a valve box in alii e 
ment with said cylinder, the bottom of said 
valve box having ports columunicatling di 
rectly with the interior of said cyliter, a 
valve composed of two ungrooved heads at 
a neck joining said heads located in sail 
valve box, the rear head controlling a drais 
sion of motive fluid to advance anci return 
the piston, means for directing colastill it 
pressure upon the heads of said valve, a live 
air inier in said valve boy casing controlled 
by the head fart hest from Said cylin:der, 
an exhaust passage from one end of sail pis 
ton controlled by said valve. and än exist 
passage from the other end of said pist. 
colunulicating with the atmosphere with 
out eontacting with said valve. 

WILL VA. H. KELE R. 
Witnesses: 

E. H.AYWARD FAllis-AN Rs. 
IIEIa8ERT S. FAIRBAN Rs. 
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