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o all whom it ‘may concern:
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Be'it known that I, WiLLiayn H. KELLER,
a citizen of the United States, residing in
the city and county of Philadelphia, State
of Pennsvlvania, have inveuted a new and
useful Improvement i Pueumatie Tools, of
which the following is a specification.

My mvention relates to a novel construe-
tion of a puenmatic tool and a valve mech-
anism for a puneumatic tool wherein cost of
production is veduced to a minimum and the
vonstruction greatly simplified.

Many attempts have heretofore been made
to produce a valve mechanizm which will ac-
complish the desired results, but o far as 1
am aware it has hitherto been considered im-
possible and impracticable to employ the
same valve mechanism for both a long stroke
or short. stroke hammer, irvespective of
whether the piston be grooved or ungrooved.

In my present invention I have succeeded
by my novel constrnction of valve, valve box
and 1ts adjuncts, in producing a tool where-

* in the necessity of fitting a cap on the valve
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box can be avoided, since the said cap can be
dispensed with and T 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 sohd
piston or a grooved piston may be employed
with equal facility.

So far us I am aware, T am the first in the
art to produce a valve mechanisn: having a
valve with but two heads or pressure areas
wherein it is possible to secure any desired
length of stroke without materially chang-
ing the whole construction of the cylinder
and ports. In many pnenmatic tools as
heretofore conxtrueted wherein a fluid actu-
ated valve is used to control the movement
of the hammer or piston. the valve has been
moved either in an opposite direction or a
right angle to the movenment of said hammer
or piston in which case the blow of the ham-
mer will naturally interfere with the regu-
lar and uniform movement of the valve. if
the latter does not move in the same diree-
tion as the piston, and if the valve does not
work regularly and uniformly the recipro-
cations of the piston will be irregular which
is a very objectionable feature and very
often renders the use of pnenmatic hanmers
impracticable. This irregular movement of

the piston sometimes also causes the valve to
break or become injured and thus shortens
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 valve should move
in an opposite direction to the pision at the
moment that the picton’delivers its blow the
valve will be liable to rebound from its seat,
reopen ports that should be closed and eanse
the tool to Jump: or in other words, the c¢vl-
inder or casing will move awax from the
chisel or the working tool, because the ex-
haust from the back end does not oceur at
the right time. Now. since hammers of the
charvacter 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 operator,

By my novel invention. however, before the

hammer strikes the chisel or working tool,
the valve will move in the same direction
and when the blow is delivered to the work-
ing tool the valve following the piston. the
blow instead of vebounding the valve from
the seat will serve to hold said valve mare
firmly seated, whereby all the ports ave po-i-
tively opened at the right time, the move-
ment of the hammer is regular and unob-
strieted under all conditions and the jump-
ing or fluttering of the valve which has heve-
tofore been an objectionable feature in most
pnewmatic hammers is overcome. .

A very objectionable feature in man¥
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 s minimum whereby my inven-
tion can be applied not only to light work
such as cutting or dressing stone and ealking
boilers or vessels, but for chipping and riv-
eting on metal and for performing variots
kinds of work ordinamly heretofore per-
formed by simple hand tools and a mailet 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 tie character required when a valve
box comprising three or more parts is used.

Tt further consists of a novel construction
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of a tool cylinder, valve box and valve and
co-acting ports and passages in said cylinder
and valve box.

It farther consists of other ngvel features
of construction, all as will be hereinafter
set forth. :

Figure 1 represents a_longitudinal sec-
tional view of a pneumatic teol 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. TFig. 5 represents a longitudinal

- sectional view of a long stroke pneumatic

riveting hammer embodying my invention,

" the piston and valve being shown in their
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extreme forward position. = Fig. 6 vepre-
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. 7 represents a sectional view of my in-
vention, embodied in a short stroke chipping
hammer having a grooved piston, the piston
and valve being shown in their extreme for-
ward position.
view similar to Fig. 7 but showing the valve
and piston in a different position. Fig. 9
represents a sectional view of another em-
bodimert of a valve which may be employed.

Similar numerals of reference indicate’

corresponding paris in the figures.
Referring to the drawings:—In the de-
tailed description of my novel construction.
T chall trace the course of the motive fluid
from its entrance into the handle which may
be of any suitable or conventional construe-
tion and shall describe the passage of ‘the
motive fluid from the time it enters the han-
dle, passes through and beyond the valve on

either side thereof and during its inlet to

cither side of the piston and shall trace the
exhaust of the motive fluid from both ends
of the piston and valve. o

Referring first to Figs. 1 to 4 inclusive, 1t
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-
dle and flows thence Into the passage 51 and
thence into the passage 52 of the valve box
and through the port 53 around the groove
51 of the valve 33, 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 38 into the réar portion of the piston
chamber 59 and assuming that the piston
6 is in the position seen in Fig. 1, said pis-

Fig. 8 represents another
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ton will be driven forwardly from the posi-
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 piston 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 perts
71. After the piston has moved into the po-
sition seen in Fig. 2, the port 72 is uncovered
by the piston moving bevond it, whereby live
air is permitted to flow through the port
73, passage 74 and port 72 into the piston
chamber 39 and thence through the port 75
and passage 68, 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 35 forwardly into the posi-
tion seen in Fig. 2. The piston 60 and the
valve 55 being niow in their forward posi-
tion, the live air now flows.from the valve
chamber 63, thence through the port 76, pas-
sage 77 and port T8 to the forward end of the
piston chamber 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 and ports 71 to the atmos- .
phere. After the piston has moved rear- .
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 79, groove 51 of the valve
and port 80, annular chamber 70 and worts
71 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 82 and 83 and
port 81 into the chamber 59 and thence
through the port 67. passage 68, port 69, an-
nular chamber 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. ' :

Tt will further

d

(B

Foogpom e s e i it

be understood by refervence 13¢



- to Fig. 4 that my novel construction of valve

~ .55 having the outer heads vr pressure areas
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mechanism comprises essentially the valve

S1oand 85 preferably of equal diameter.
joined together by the groove 54, althongh
it will be evident that this construction can
be modified. . e

It will be seen from the foregoing that the
valve of my novel construction of valve
mechanism is symmetrical at both ends and
has constant pressure on Loth ends and is
shifted Liv intermittent exbaust at both ends.
By making the valve as deseribed the same
an-be cheaply produced by antomatic ma-
chinery and by reason of its being «olid it is
exceedingly durable under all conditions and
since the valve is constructed the same at |
both ends. it can be inseried i the valve hox
either end foremast <o that there is no pos=i-
hility of the tool heing improperly assciu-
bled in case the valve and valve box are dis-
conuected for the purpose of inspection oy |
repairs. 1 ean employ the same tope of
alve mechauisam for a long or short =~troke
or for auy length of stroke which it is de-
siverl to Impart to the piston and it will be
furthier apparent that the streke of the pis-
ton is not limited by the length of the pis-
ton. By constrneting the vadve and valve
box in the mauser deseribed, T am enabled if
desired to hrve a valve mechanisne ennsisi-
ing of only two paris, the valve mid the
valve box and simee the piston and valve
simultancously meve in the saine divertion

!
|
'I

|

mum. By reason of the novel eonstruction
and colloestion of the ports and passages
mtevinediate the valve and piston. the 1eal
will readily start in any position in which it i
may be held in the hands of the worknno,
In the constitietion seen in Figs, 5 and 6,
I have shown niv novel valve mechani=m as=
apblied to a long «troke tool, that is a 1onl
having » oviinder 85 of sueh length that
the stroke of the piston is considerably in
excess of il= own length and since my same
novel valve mechanism can e emploved iu
this type of toul. as already deseribed, T huve |
decignated all the parts comprising the same, i
seen in IMigs. & and 6, by the same reference |
letters as nsed for corvesponding parts in
the corresponding Figs. 2 and 1 vespee-
tivelv, Tu Fig= 3 and 6 T have shown the
piston employed as comprising a plain, un-
grooved. solid. evlindrieal bolt 87 of oni-
form diameter throughout its length both
ends being of approximately the same con-
tour and diameter. T have shown the tvpe
of tool illustrated in Figs. 5 and 6 as being
equipped especially for riveting, the riveting
die being indieated at 8% and having the
shank 89 projecting into the end of the tool
evlinder 86, said riveting die being helid in
position by means of the elip or clamp 90
af the usual construetion. 1 have shown the

handle 91 as omitted from Figs. 5 to 8-

inclusive, although it will of course e under-
stood that a handle is {0 be employed in
conjunction with all of -ihese tools when the
satie are used for metal work.

In the construction seen in Figs. 7 and 8,
I have shown another embodiment of the
principle of my invention as applied to a’
short stroke chipping or calking hanmer
wherein the piston 92 having a groove 3 is
emploved, said groove connecting the smaller
Lead 4 of the piston to the body of the iat-
ter. I have shown precisely the same type

and arrangement of valves. ports and pas-’

sages as appears In Ilig=. 1 to 4 already de-
seribed and 1 have consequently lettered the
corresponding parts with corvesponding ref-
erence figures and Inasmuch as the same
cvele of operation and the same coacting
ports and passages are emploved thioughout
the tool seen in Figs, 7 and 30 ax is employved
in the tool seen in Figs. 1, 2, ¢ aind G, 1
bave deemed it nnnecessary o deseribe Figs,
T and 8 in detait or to Hhetrate the maree by
a view similar to Figs, 1 o 6, since the cor-
responding parts will all appesy substan-
tially the same.. '

So far as T am aware. T am the first-in
the art to devise a valve mechanizm emiploy-
ine a valve having but twa heads which ean
be used interchangeahly with eviinders of
varying lengths as will be apparent from
Figs, 1 to 3 and 5 to % and my claims to
these features ave therefore to be interpreted
with corresponding scape.

While I have shown the tool evlinder and
valve box and valve as being nssembled by
werely serewing the handle and <leeve 95 in
pusition upon the tool exlinder. i will be
evident that variousdther weans of wecuring
the handle, tool evlinder. valve Lox and valve
i assembled position may be cmploved with-
out departing from the <pirit of my in-
ventioi. . M

I desire to lay =pecial emplasis upon the
cheapuess with which my valve mechani=m
can be produced sinee the cap or cover which
T have shown for the rear end of the valve
box mmy be dispensed with i desived in
which case the mner wall of {lie handle

would serve as a cover for the valve box,
a =fop for the

said inmer wall thus forms
rearward inovenwnt of the valie snd also
serves to contain the port ¢4 throueh which
live motive fluid i= constantly acting. Fur-
thermore, it will be apparent that when the
valve 1s in one position i-will be held in
that position positively and firmliy and ean-
net be moved or shaken, sivee there is abso-
tute exhaust on one end of the valve and
absoliute pressure on the oilier end as long
i~ the proper poits are coverad amd viee
versa when they are opened.

It will be evident that in my inveniion T
accomplish the same vesdt with a valve
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having but two equal pressare areas that has
heretofore only heen possible where a valve
having differential pressare areas or more
than two heads was employed: also that the

Iatier censtructiop is considerably morve ex-

pensive and compliented 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-
pertioned by the constructor to suit the re-
gquirements of the oceasion and 1 do not,
tnerefore, desire to be limited in every in-

stanee to the exact construction I have here-.

n shown and deseribed.

Tt will be apparent to those skilled in the
art. that while I have shown in the present
einbodiment of 1y invention. the valve box
as belng made separate fram the exlinder,
1 may, 1f I desire, without departiug from
the spirit of my invention. dispense with
the feature of a separate valve box and form

the ports and passages Immediately con-

trolled by the valve in the rear end of the
cylinder and it will be also understood that
1 may loeate the valve transversely of the
Iine of movement of the pisten instead of
placing the saire in alinement with the pis-
ten as illustrated. o

In the construaction seen in Fig. 9, I have
shown the valve seen in Fig. 4 as having

its heads hollowed for the purpose of nmk-

ing the valve as [ight as possible so that the
same will readily respond te variatiens of
pressure. - It will be further apparvent that
by making the ends or heads of the valve
hollow, whereby the same is somewhat Helit-
ened, the speed of reciprocations of the valve
and pisten will be considegably increased. as
will be apparent to those skilled in the art.

In a contemporaneously pending applica-

-tion filed by me January 4, 1906, Serial Ne.

295,220, I have shown a novel valve mechan-
ism wherein the valve consists of threz heads

.of uniform dimmeter and whereln the ex-

haust from both ends of the piston is in this
cmbodiment, eaused to pass by or be con-

trolted by the valve. In my present inven-

tien it will be appavent that the exhaust
from the forward end of the cylinder can
escape through the port 67, passage 68 and
port 69, chaher 70 and port 71 to the at-
mosphere. without passing through or being
contrelled by the valve, whereby a very free
exhaust 3s always permitied from the for-
ward end of the piston which is a very im-
portant consisleration in tools of this charac-
ter. since it is essential that during the for-
ward blew of the piston. the exhaust from
the forward end of the cylinder may freely
eseape to the stmosphere.

It is to be understood that in the claims
where I .ofer to the rear head of the valve

945,080

I refer to we nead of the valve neavest 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 4s 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 baianced valve Incated at therear
of said eylinder and in alinement with said
piston and having two heads and & neck
joining said heads, the rear head of said

valve controlling the motive fluid to ad-

vance and 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 eylinder in assembled position.

2. In a portable pneumatie 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 eylinder, 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,
menns 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, ang
an exhaust passage for the rear end of said
piston coutrolled by said valve, in combina-
tion with a handle for maintaining said valve
and cvlinder in assembled position.

3. In a portable pnenmatic tool adapted
to be manually held, a evlinder, a piston
therein having an equal pressure area at
rach end, a balanced valve located at the rear
of said evlinder and having two heads and
a neck joining said heads, the rear cne of
said heads controlling admission of motive
flutd to advanece and return the piston, means
for directiug 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 exhausy
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 eombination with a handle
for maintaiuing said valve and cylinder in
assen:bled position.

4, In a portable pneumatic tool adapted
to be manually held, a cylinder; a piston, a
valve comprising two heads of .equal avea,
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 uncentrolled by said valve. in
combination with a handle for maintsining
said valve and eylinder in assembled post-
tion. . .

5. In a portable pneumatic tool adapted
to be manually held, a eylinder, a piston, a
valve comprising two heads of equal area,
the rear hiead controlling admission of mo-
tive fluid to advance and return the piston.

& neck joining said heads, an exhaust pas-

15

13
(1]

35

40

45

50

60

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

6. In a poitable pneumatie tool adapted
to be mannally held, a cvlinder. a piston
therein having equal pressure areas, a bal-
anced valve loeated uu the rear of said cyl-
inder. and having two heads and a neck

joining said heads, the rear head controlling -

the admission of motive finid to advance and
return the piston, means for direeting con-

stant pressure upon the outer area of each

head of said valve. and means for creating
alt_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 portable pnenmatie tool adapted
to be manually held. a valve for controlling
ports common thereto and to a piston, and
consisting of two heads of uniform diameter
joined by a neck. the rear head controlling
the admission of motive fluid to advance and
return the piston. ports and passages con-
trolled by one of said heads for admitting
live motive fluid to both 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 permitting
the exhaust from the front of the piston. in
combination with means for maintaining
sald valve in alinem-nt with said piston.

S Ina portable pnenmatic 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 controlled 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 conthination
with means for maintaining said valve in
alinement with said piston. | .

. 9. In a portable pneumatic tool adapted

to be manually held, a valve for cont rolling
ports common thereto and to a piston. and
consisting of two heads joined by a neck.
the 1ear head controlling the admis~ion of
motive fluid to advance and return the Ppis-
ton. perts and passages controlled by one of
sald heads for admitting live motive tuid
to both advance and return the piston. ports
and passages for the exhanst from the rear
of the piston controlled by the other of said
heads. means for permitting the exhaust from
the front of the piston, means for admitting
live motive fluid constantly to hoth ends of
the valve, and passages controlled by the
pisten for permitting intermittent exhaust

| from the ends of =aid valve. in combination

with a handle for maintaining said valve in
alinement with said piston. :

10. In a portable pueumatic tool adapted
to be manually held. a balanced valve, com-
posed of two ungrooved heads and a neck
joining =aid heads. the vear head controlling
admission of motive fluid to advance and
return the piston. 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 intermittently at
each end of <aid valve, said valve and valve
box being in alinement with their piston,
and a handle for maintaining such aline-
ment. .

H. In’a portable pnenmatie tool adapted
to be manually helda exlinder.a piston there-
i, a valve chamber. a valve in said chamber
malinement with said piston and comprising
two heads of uniform diameter joined by -a
neek. the year head controlling admission of
motive fluid to advance and return the pis-
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ton. an inlet port in said valve chamber-

controlled by said valve, ports and passages - -
.108
tive fluid toward and awav from the ends - -

controled by said valve for leading the mo-

of =aid piston. ports leading into the front -

and rear portion of said valve chamber for

admitting live motive fluid constantly to the .

ends of «aid valve. and passages controlled
by the piston for permitting intermittent
exhaust from the ends of said valve.in com-

130

Lination with a handle for maintaining sajd -

valve and eylinder ir- assembled position.
12, In a portable pneumatic tool adapted

1o be manually held. a eylinder. a piston

therein, a valve box having a valve chamber.

“a valve in said chainber comprising two

heads juined by a neck, the rear head cen-
trolling admission of motive fluid to ad-
vance and return the piston. an inlet port in
=aid box controlled by one of said heads,
ports and passages controlled by one of said
heads for leading motive fluid toward and
away from the ends of said piston, ports
leading into the front aund réar portions of.
said valve chamber for admitting live mo-
tive fluid constantly to the oiuter ends of
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sald 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 pnewmatic tool adapted

- to be manually held, a valve for controilin

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 iscated exteriorly to said piston iu aline-
ment therewith and adapted to move in the
same direction as said piston, in combination
with ‘a handle for mainiaining such aline-
ment. ’ :

14. Ta a portable pneumatic tool adapted
to be manually held, a ¢ylinder, a pisicn; a
valve comprising two heads of equal pres.
sure areas, the rear head controlling admis-
sion of motive fluid to advance and return
the piston, and a neck joining said hLeads,
the exhaust from one ei:d of said piston he-
ing controlled by said valve and tie exiaust
from the other end being uncontrolled by
said valve, in combination witl: a handle
for maintaining said valve and cylinder in
assembled position. :

15. In a portable pneumatic tool adapied
to be manually held, a cylinder, a piston
therein, a valve box, a solid balanced valve
therein having two heads of uniform: diane-

ter, the rear head controlling admission of

949,080

motive fluid to advance and return the pis-
ton, said valve moving in substantial alite-
ment with said piston, meusns for direct'ng
constant pressure upon each vuter head of
said valve, and mesns for creating exliaust
intermittently at each end of smid valve,
whereby the same valve and valve box can
be used interchangeably with a solid or un-
grooved piston, or with a long stroke or
short stroke cylinder, in combination ith
a handle for maintaining said valve and
cylinder in assembled position.

16. In a portable pheumatic tool adapted
to be manually held, a eylinder, a recipro-

cating piston therein, a valve box in aline-’

ment with said evlinder, the botiom of said
valve box having ports communicating di-
rectly with the mterior of said cylinder, a
valve composed of two ungrooved heads and
a neck joining said heads located in saidl
valve box, the rear head controlling admis-
ston of motive fluid to advance and return
the piston, means for directing constant
pressure upon the heads of sald valve; a live
.air inlet in said valve bos casing controlled
by the head farthest frem said evlinder,
an exhaust passage from one end of said pis-
ton controlled by said valve. and an exlimust
passage Trom the other end of said piston
communicating with the atmosphere with-
ont egntacting with said valve.
WILLTAM H. KELLER
Witnesses:
I Haywarn Fairsanxs,
Iexserr S, Fampaxks.

10

45

60



