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To all whom it may concern:

Be it known that we, Henry E. Le Gex-
pre and (moree Lmicwu, citizens of the
United States, residing, respectively, at
Cressleill, in the county of Bergen and State
of New Jersev,and in the borough of Brook-
lyn, county of Kings, city and State of New
Yorlk, have invented certain new and useful
Improvements in Pneumatic Tools, of which
the following is a specification.

This invention relates to pneumatic tools
having a veciprocating plunger or hammer.

Its objects are to so improve the construction,

of such instruments that interruption in the
operation thereof, due te solid particles or

“obstructions lodging themselves in the fluid

“~ducts or passages, inay be minimized; that
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-the instrument may be more durable, that a

morve reliable and efficient action of the valve
controlling the motive fluid from the supply
pipe may be secured, and also to improve
the construction generally whereby the parts
may be conveniently manufactured, conven-
iently and accuratelv nssembled, securely
held together, and a smooth, efficient. and
relinble working of the whole instrument
attained. : ‘
The invention is embuodied in a tool body
or.casing having suitable chambers therein

for the-reception of the parts, ports and.

passages to and: from parts ihereof and to
the exterior of the instrument, a reciprocat-
ing plunger or hantmer, which has an addi-

‘tional fuhction of participating in the con-

trol of the motive fluid within the instru-
ment, and walve mechanism, salso having
suitable potts and passages therein control-
ling the admission. of motive fuid to the
réar of the plunger and certain exhaust op-
efations. :

The control of the motive fluid admitted
te the instrument is divided -between the
valve and the plunger, no air belng phssed
through the valve, which is imperforate.
The valve being thus without passages, re-
ducses the linbility of stoppage of the tool by
clogging: It nlso enables the wialve to be
constructed with larger bearing surfaces
wherghy Wwaiy is teduced.

The invention further includes a particu-
lar form of closing and locking means for
the end of the casing. This part of the in-
vention is, however, claimed 1n a divisional
application, Serial No. 665,164, filed Dec. 11,
1911. S
" For a detsiled description of the invention
reference will be had to the accompanying
drawings, wherein— ‘

Figure 1 is e vertical section of 2 tool con-
structed according to my invention, showing
the plunger in its upper position. Fig. 2 is
a similar view showing the plunger in a
lower position, near the end of its working
stroke. Fig. 3 is-a plan view of the valve-
box ‘eap. Kig. 4 is.a sectional view thereof
on the line 4—4 of Fig. 3; and Fig. 5 is a
plan view of the top of the valve boxing.
Tig. 6 is a sectional view of the boxing on
the liné 8-—6 of Fig. 5. Fig. T is a sectional
view of the boxing on the line 7—7 of ¥ig. 5;

ig. 8 is an underside view of the bottoin of
the boxing; Fig. 9 is & plan view of the top
of the casing; and Fig. 10 is a view of the
valve proper. " S

‘In the drawings A represeits the casing
of the tool, B the plunger or hainmer within
said casing and ‘adapted to be reciprocated
therein, C the velve mechanism as a whole,
also contained within the casing, and D s
cap or plug for closing the upper end of the
caging, A 4

The casing A has a bore longitudinally
therethrough of differént dismeters at differ-
ent points of its length.

. The upper part A’ of the bore A is of
reldtively large diameter and is adapted to
contain the valve mechanism. It is also
adapted to receive the cap D, and for this
purpose it is provided with screw-threads o’
at its outer end. There is. also preferably
provided a Jongitudinal slot ¢ in the casing
at this part of the bore which is adapted to
aet as a guidé for a centering pin ¢** on the
valve-box, as hereinafter degéribed. Ex-
tending into the patt A’ of the hore from
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the exterior of the casing are s plurality of -

port-holes ¢, through which spent motive-
fluid is exhausted from varieus parts of the
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tool. Inmstead of running directly into part
A7 of the bore, the port- “holes «® preferably
communicate with an annular groove or re-
cess ¢ formed in the casmof in line w1th said
port-hiojes.

The intermediate portion ,’U of the bore

is of less diameter than that of the portion

A’, and contains the plunger or hammer.

B. The lower end a® is of still less dism-
eter than the portien A’ of the bove and
there is thereby formed a shoulder 4 De-
tween the two parts, a corresponding shoul-
der * heing formed on the plunger or hara-
mer n‘fwu-b» to Himit the downward
moveinent of the plunger. Adjaceus to the
Jmmd v of, and dt or near the lower part
of the portion &% of the bore, is preferably
Iormed an annular recess or groove aT9 n

_which & quantity of air is adapted to be

25

H

<

15

50

€0

’tr'zppnd upon the

downward stroke of the
plunger to cushion the same, and rvelieve
the instrument of shock when not operating

_against an object or when the impact of the

plunger upon an object is not wholly ab-
sorbed. As this portion A% of the bore is
of less diameter than the portion A’ there is
formed between these two portions & shoul-

der «f. This shoulder provldo‘: a seab
against which the valve-boxing ’ may be

secured and also presents a surface from
which ducts or passages W—X—% and Z
leading to different portions of the portion
At of the bore iy be drilled. Passage W
has two portsw’ and w? communicating with
the portions A of the bore ab different lon-
gitudinal points. Passage # has bul one
port * which corr;muulmtf\% with saild por-
tion A* of the bore ab a polm apm‘oxrnmelv
in Hne with and fo one side of port w? of
passa e . Passage Y also has two ports
y' and ° the latter coramunica ing with
Az of the bore in m’mmuty to shoulder a’
thercin. Passage 7 has but one port 2" which
communicates with the hore at a point ap-
prm\.xmqtelv in line with and $o one side of
port w’ of passage W, and preferably
slightly above port ¥ of pwscaﬂe Y.

Tn the lower end of casing A there may
he formed a recess or socket A% within which
may be inserted the shank or butt of a teol
or other devies to be hammered upon, This

recess mav, Liowever, be dispensed with,
an(( the end of the casing suitably shor tened.

The valve 1*1edmmsm ) comprises a plu-
rality of parts ¢/, O and ce (i]lusi’ratad in
detail in Figs. 3-9 inclusive.) (7 is a box-
ing or licusing for the slide or valve proper
C?, which 1s mofomlﬂv formed as a pmtnn.
and is pros d“d with a h!nmtudwml hore ¢’
therein.
of passages and ports. fhe free passageway
through the majority of ' which is controlled
by sald valve C°. 1In the uppu end of this

‘& groove ¢* on the outer side of the box i

‘passage W 1n the cas ing.
A Dassage

i u‘((’ casing & {or with
ceess @t i}“w*em,, wﬂd with &

‘placed a pin oy
,Hle groove a2 in *he casing “;;3 dllii thes
“insure that the paris will reg

when assembled.
fn/ztm or slot ¢*® in the npper ena

boxing C’, and in the recess ¢* murers’ )

(which Iast-named passages ¢

Tt 3¢ also provided with a number.

1,085,875

boxing (O thereis prefera ﬁy formed a cuvity
or recess ¢ for the reception of the eap CE,
Drilled longitudinally through this boxis S
(" is a series of 1ont“1tndm<u passages ¢
communicating with the part A% of the bo
in the casing. These passages &t oare
in communication with the bore ¢ of the
boxing €’ through an annular slot or grouve

¢t which C\tend 1111’0 the saine. “m Soriey
of radial passages ¢® is alm dritled m-mm
this bo‘{um to the bore ¢ in the 101

thereof, which passages register with pow:‘-:
a® in casing 3,& or ‘mth nf(mvu OT ECeSs
a* therein. These passages ¢ are praf
located in proximity to omow ot
to above, Extending from thie bottc

&

smd boxing O to the lower part of f‘ua },uw
bx“

* is a passage ¢*, regnsterm,ﬁ, when the
mn is in place in the casing, with p
Y'in the lat* er. E‘iteﬁdmﬂ From me upw
part of the bere ¢ to the (m’wr side of tho
boxmrf is a passa% ¢" which is in <-4>;mnum--
cation with one of the passages o 1‘

oy

f thet

¢ ommumcahmg) with the boltom
mu

¢ is o passage ¢* which registers

The
¢ extending longitu
through ﬂle boxing and registeri

the passage Z in the meﬁ. A when ﬂm
ing is in place, and a passage
from the bottom of the boxing ¢ 1o
in the side J!‘”"’Gt——-(n?@ Figs. 5
registering with one of the

ot e

s

the bos
md ci?

Qn one side o
c{%pmd to enter

There is aiqo pro
of t
ing & into which a similar pin or
of the valve box cap may enier.
{®isa cap which fits over the top of
This cap has s bore ¢

his bore bemn’ of m.ﬂ'pr di-
Lhe bore ¢ in

formed ther em
thersthrough,
aroeter than

There is also a series of pa f@lgze

ing from the bottom of sai1d ca
«* therein, which series of }"d‘«
ister with the series ¢ in the
are in

communication with the bore in casing
Fear of the plunger B w hm the boxing 1
place). These passages ¢” pr sferably coiti-
municate with the bore ¢ in the cep

through a groove or recess ¢* formed in the

wall of the hore, which insures the ins
taneous admission of a copious sup pply of
motive-fiuid upon uncovering of the groove,

by an extension on valve CF Theveafter to by
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deseribed. This cap C? also has a passage

. ¢** therethrough rvegistering at ifs bottom-

end with the passage ¢'° in the boxing
{which last-named passage registers with
{whic st-named passage reg

passage Z in the casing A). The upper end
of this passage ¢** is in constant communi-
cation with the source of air-supply and

“ there is preferably a groove.c® in the top

face of cap C? leading from the main air-
supply passage to this passage ¢* to facili-
tate passage of motive-fluid thereto. To in-
sure that the passages in cap C* shall prop-
erly register with those in boxing C’, 2 pin
or stud ¢*® may be formed thereon which
will engage with the slot or notch ¢ in box-
ing % These various passages and bores
of the valve mechanism may be formed by
very convepient manufacturing operations
by making the parts separately as they are
shown. * Those passages running longitudi-
nally through the parts may be easily drilled
from one or the other ends of the parts, and
those runping transversely may likewise be
easily drilled from the sides of the parts.
The transverse parts of these passages
which are angular ‘may be conveniently
formed by drilling from the outer sides into
or through the longitudinal parts of the pas-
sages, and, if desired, filling the outer por-
tions of these drill holes. The outer por-
tions of such drill holes may, however, be
left open, sa as to facilitate cleaning of the
passages, and access may be very readily
had to them by removing the parts from
the casing. In practice passages ¢! in cap
C* are more liable to become stopped or
clogged by payticles of solid matter (such
as particles of dirt, particles of rubber from
the fluid “supply-hese usually employed,
etc.) than the others, and it is therefore
especially dssirable to leave open the outer
portioas of the drill” heles by which the
transverse portions of these passages are
formed. Tt is alse desirable to provide a
considerable number of these passages ¢
and of the passages ¢® in boxing C’ with
which ‘passages ¢*! register. The groove ¢®

on the exterior of the boxing € may be

conveniently formed by a burring tool.
Valve C? is preferably of cylindrical form
and preferably made hollow to lighten the

-same. An annular groove ¢* is formed

therein, through which passages ¢* and pas-
sage ¢°, in boxing €', may alternately he

‘placed in communication with passages c°,

which in turn communicate with port-open-
ings @° leading to the exterior of the tool.

- ¥ is of approximately the same diameter

60

as the bore ¢’ of the boxing ¢, in which
bore it is adapted to fit and have a limited
sliding or reciprocating movement. The
bottom ¢** of this valve C° is also preferably
slightly concaved, in order that motive-fluid

e

may get under it at proper times, as wii}
hereinafter more fully appear.’

The plunger B is preferably of cylindri-
cal form and of approximately the same di-
ameter as the portion A® of the bore in cas-
ing A, within which it fits and is adapted
to reciprocate. The plunger has a reduced
end 0" of approximately the same diameter
as the reduced portion ¢® of the bore A2 and
2 shoulder 2 which is adapted to abut

against the shoulder ¢ on the interior of the.

casing. It also has a nose or projection 3%,
which is gdapted to eome in contact with the
object to be operated upon. There is also
provided on the plunger an annular groove
6% through which communication may be
established between certain of the passages
leading into the bore A%, as will be hereiu-
after fully described. -

D and E indicate, respectively, a plug or
cap for closing the end of the casing A, and
a nut for locking said plug in place. This
plug or cap Dx has a cylindrical portion,
preferably having serew-threads d” therecn.
and' is'adapted to fit within the upper part
A7 of the bore and press upon or be pressed
upon, the cap €* so as to hold the parts of
the valve mechanism together and to press

the whole upon shoulder 8 in the interior

of the casing. The lower end of this plug
is preferably recessed, as indicated at 2,
ad trued so that it may fit tightly against
the valve box cap C and prevent escape of
motive-fluid between these parts. This plug
also has a conical or tapering piojection or
extension ¢° thereon, and a squared end d*
which may be engaged by a wrench. This
ptug also has a comparatively large passage
@ longitudinally = therethrough, through
which air or other fluid under pressure may
be admitted to the tool, and is formed with

interier sexew threads by which the end of

a supply-pipe is connected.  Lock nut E is
of cylindgieal form having screw-threads ¢
thereon. This nut is of approximately the
same diameter as the upper part 4” of the
bere i casing 3., and the threads ¢’ thereon
are adapied to engage with the thyeads «
in the casing. It also, has squared faces ¢
whieh may be engaged by a wrench, and a
conical or tapering bore ¢* of approximately
the same size as the tapered extension @& of
plug- D, whieh extension is adapted to pre-
ject into said bore. The nuf is preferably
split. whereby it may be spread when tha

nut and plug ave pressed inte emgagement. -

Operation: The parts being assembled, as
Hustyated in Figs. 1 and 2, fluid under pres-
sire 1s admitted through passage d° in plug
ot cap D, The parts being in the position
Ulustrated in Fig. 1, motive-fluid in eonsid-
erable volume will be admitted to the bore
in yeaxr of plunger B, through passages
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passages ¢ in the boxing C'.

in cap C* and 1
This will drive *ho nhmge} B forward with
relatively great force, whereby its mose 5°
may be caused fo deliver a blow upon the
end or butt of a_tool inserted in socket AS
in the ’umm end of the casing. Fluid in
front of the ;;hmwcr will be expelled or ex-
hansted throngh port y* and passage Y, pas-
snges anmilar groove ¢* in valve C3 pas-
sages 7, groove "ot and povt- onenmos a’
As the phinger B moves mrw rd, and - pref-
erably neay the limit of its forward mov e
nent, it will nncm‘cr port 27 of 1‘-‘1554% ¥/
and .2 moment later, pre Dltpgn port y’ of
passage Y. 1t ’Vﬂi ,.‘L,(r pwfmabi" simul-
tancously cluse port @ " of passage X md in-

cidentally port «? of passage 'w;. Passage 4
being in constant conununica tion with "ihe
motive-Auid supply through paw 0, pas-

2 and mmxe o g fnid uprlei pressure
will be admitted the annular m‘(mse 5 n
plunger B and mmcc ,‘hronmx pu}‘t z/ pas-

sage -

sage ¥ and port o* to the bore in front of the
plang D, there to.be entrapped between
aml - apres a@d by the fnmﬁdﬂ‘ 0% on the

front part of the plunger. and the shmﬂc’zer

«* on the casing. This compression of mo-
tive-fluid (‘ushlo' ihe plunger on its for-

ward stroke and 171‘m'w§~a liw motive foree

for e reverse or reavward movemsent of
the  piruger. As the er B i3 ap-
proaching the i:ﬂL of i its forward move
-
{e

;m h 2118

it (and preferably

VOring <
rE perd
in constant

dive-flnid supply, as
finid under pressur

(7 ¥ . 2
1“1*@ 10U’~1’« described,
will be ad m’tpo to the

aunnlay groove B in phu ;gﬂr 55 and thenee
thrath port o of passag VW, passage W,
and passage o theough th hotiom of valves

behind v Alw C*. The area of the

boing O
bottom of

valve O exposed to flui
sure heing o

*]“Wl that

Q Ah‘l
tens o ot exposed
passge d”. valve 6“ \\1{ e mr(’@d upward,

motive-fluid in front theveof bei ng e“:peﬂed
or exhausted Hmnmh pasgsage o, groove

and groove ot aud pﬂ"t 'mlvk . The ports
will row be the position ilustrated in-
. 2 nnd the veverse or rearw ard move-
ment . of plunger B is now ready to begin.
Reavward movement of plinger B is given
to it by the ummm of mohw—ﬂmd ‘Ah’(’h
has boen er 1"11”10(2 and compressed in the
Tower end ()f part A% of the bore (as here-
inhefore degeribed.) Tluid in the rear of
the plur B is expelled or exhansted to
the exterlor of casing At rough passages o,
aroove o, annular recess u""’, i elve e,
passage £°, groove at and ’)orH\n}ex @, As
plunger B
pi(nrwn

IM

&

rep

the fnid pressure n

1,080,

" nisim um*pl

376

sage W and @ of passages X; &n&,cmver
m‘(ﬂ% ably smmli'r‘xeomﬁi‘7 the ports w” of
passage W and 2’ of passage . Port w® is
m e mmummison with the Tower part of the
bore in boxing ', through m%'\m‘ W and
passage ¢* The upper end of valve {° being
(~(xnstanuv subject to the pressure Oi the
flnid in passage d°, zmd the supply of fluid
to the lower part of the bore in boxing €
being  {through passages Z and W, ntc)
now cut off the valve will be forced down-
ward, fluid in the vear thereof i)\mg 8x-
pelled or exhausted through 1 passige ¢, pas-
sage W, port w* m o the pqrt 2 of the | oo;e

in the casing, and ont througl ¢ of
p,u.mgu X, passage X, groove at mv& port

holes a2 Downward movewsent of valve 7
will restore the parts to the position of Fig
1 and the cvele of operation will be re-
peatoed. ' ) . .

While we have illustrated and desc
one form of the invention it s obvious
many modifications and changes may bt,
made therein without dup‘w:,mg fm“q the
spivit thereof.

YWhat we elaim i5:—

1. In & pneunh—_h tcol, 5 valve mecha-
pism comprising a boxing, o valve-propen
i 2 e B POy
and’ & cap, said boxing baving @ sevies of

smmuniont-
LIPS |
and said

therpein
hz casiy

1(%%‘1111«1121( al passages
ing wnh th e inte

thu n 1{‘:1(1

Ive-proger,
fongitud
<,{:1,< 3

and a eap,, said bo
passages ‘therein,
dinal ’uom radial ;
said hore to ifs exierior.
ing with said lm,s,n g
boxing, and said hoxing
wi»wh “said cap fils.

In a pnummi]g tool,
nista comprising a ooxmw a
and n eap. said boxing having longituding |
nag Aao,s therein, said eap lmx""nsf a longi-
tmhnal hore, radial passages passing from
%U(l hore to its exterior, md commuy m‘rinﬁ*
with waid lTonglt £
ing, said 'n'm\"no having
cover the exterior ’:.‘ﬂ‘..‘
sages of said cap.

4. Tn a pneumu
ik comnprising -
and a cap, said val
portion and an exter ision of
than said l;oﬂv portion, said hu\nw’ having
passages therein :md a bore in Whi(,ﬂ t‘xe
bom portion of said valve proper is ads“pted
to fit. and said eap baving R bore in which

zz.,‘nﬂ coin

meen-

valve

Toper,

o

a valve wmecha-
4 WJW -proper,
e proper b av ing a body

14

it
i

MOves 1,'0(.1\\'11({ it will nneover, the extension on sdld valve is A(mmed to fit
simultaneously, ports * of pas- i and radial passages extending from said

ess lameter |

§5
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bore to the exterior of said cap, said radial
passdges communicating with said passages
i said boxing. ‘

5. In a pneumatic tool, a.valve mecha-
nism comprising a boxing, a valve-proper,
amd a cap, said valve-proper having a body
portion and an’ extension of less diameter

than said body portion, said boxing having -

passages therein and a bore in which the
body portion of said valve-proper is adapt-
ed to fit, and said cap having a.bore in
which the extension on said valve is adapted
to fit and radial passages extending from

£

said bore to the exterior of said cap, said
radial passages communicating with said 15
passages in said boxing, and said boxing
Laving a flange thereon covering the exte-
rior ends of said radial passages in said cap.
In witness whereof, we have heveunto
signed our names in the presence of two 20
subscribing witnesses. :
HENRY E. LE GENDRE.
: GEORGE LEICH.
Witnesses: :
Epw. Rubmgan,
“A. B. Grover.”



