
H. E. LE GENDRE & G, LEICH 
PNEUMATIC TOOL 

APPLICATION FILED NOW, 3, 1910. 

Ø -*-----************??— 
| 

  

    

  

  

  

  

  

  

  

  

  

  



1,065,375. 

H. E. LEGENDRE & G, LEICH, 
PNEUMATI0 T00, 

APPLICATION FILED NOW, 3, 1910. 

Patented June 24, 1913, 
2 SHEETS-SIEET2, 

INVENTORs: 
???( "???? -??7?????????, 

/3' - lítiðínews, 

  

  

  

  

  

  



: 4.LE COPY 

UNITED STATES PATENT OFFICE. 
???? ?? LE ??NDBE, OS CRESSKILL, New Jersey, AR GEORGE EICE, OF NEW 

YEK, N. Y., ASSIGNORS TO E. W. BLISS COMPANY, OF BRookiy N, NEW YORK, A 
coRPORATION OF WEST VIRGINA. 

PNEIAC OOL. 

Specification of Letters Patent. 5 5. Paterated June 24, 1913. 
Application filed November 3, 1910. Serial No. 580,498, 

5 

O 

7o all chom. i? nagy conceliºn : 
Beit known that we, HENRY E. LEGEN 

DRE and GEORGE LEICI, citizens of the 
United States, residing, respectively, at 
Cresskili, in the county of Bergen and State 
of New Jersey, and in the borough of Brook 
lyn, county of Kings, city and State of New 
York, have invented certain new and useful 
improvements in Pneumatio Tools, of which 
the following is a specification. 
This invention relates to pneumatic tools 

having a reciprocating piunger or hammer. 
its objects are to so improve the construction. 
of such instruments that interruption in the 
operation thereof, due to solid particles or 
obstructions lodging themselves in the fluid 
ducts or passages, may be mininized; that 
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the instriment may be more durable, that a 
more reliable and efficient action of the valve 
controlling the motive fluid from the supply 
pipe inay be secured, and also io improve 
the construction generally whereby the parts 
may be conveniently immanufactured, conven 
iently and accurately assembled, securely 
held together, and a smooth, efficient and 
reliable working of the whole instrument 
attaired. 
The invention is enabodied in a tool body 

or casing having suitable chambers therein 
for the reception of the parts, ports and 
påssages to ånd from parts hereof and to 
the exterior of the instrument, a reciprocat 
ing plunger or hattimer, which has an addi 
tional function of participating in the con 
trol of the motive fluid within the instru 
ment, and valve mechanism, also having 
suitable ports and passages therein control 
ling the admission of motive fluid to the 
rear of the plunger and certain exhaust op 
e?átioins. 
The control of the motive fluid admitted 

to the instrument is divided between the 
valve and the plunger, no air being passed 
through the valve, which is imperforate. 
The valve being thus without passages, re 
duced the liability of stoppage of the tool by 
clogging. It also enables the valve to be 
constructed with larger bearing surfaces 
whereby waii is reduced. 

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 in a divisional 
application, Serial No. 665,164, filed Dec. 11, 
9. . 
For a detailed description of the invention 

reference will be had to the accompanying 
drawings, wherein 

Figure 1is e vertical Section of a 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 cap. Fig. 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. 
Fig.6 is à sectional view of the boxing on 
the line 3-6 of Fig. 5. Fig. is a sectional 
yiew of the boxing on the line 7-7 of Fig. 5; 
ig. 8 is an underside view of the bottom of 

the boxing; Fig. 9 is a plan view of the top 
of the casing; and Fig. 10 is a view of the 
valve proper. w . 

In the drawings. A represents the casing 
of the tool, B the plunger or hammer within 
said casing and adapted to be reciprocated 
therein, Cthe valve mechanism as a whole, 
also contained within the casing, and D a 
cap or plug for closing the upper end of the 
Cang, 
The casing A has a bore longitudinally 

therethrough of different diameters at differ. 
ent points of its length. 
The upper part A’ of the bore A is of 

relatively 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 a 
at its outer end. There is also preferably 
provided a longitudinal slot o' in the casing 
at this part of the bore which is adapted to 
act as a guide for a centering pin a on the 
valve-bok, as hereinafter described. Ex 
tending into the part A’ of the bore from 
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the exterior of the casing are a plurality of 
port-holes a, through which spent motive 
fluid is exhausted from various parts of the 
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tool. instead of running directly into part 
A? of the bore, the port-holes a preferably 
communicate with an annuiar groove or re 
cess a formed in the casing in line with said 
pot-holes. -- 
The intermediate portion A* of the bore 

is of less diameter than that of the portion R 
- The lower end a° is of still less diam 

eter than the portien Åº of the bore and 
there is thereby formed a shoulder a be 
tween the two parts, a corresponding sihoul 
der Ö° beig frned on the plufiger Or hain 
iner 3 whereby to imit the downward 
moveinent of the plunger. Adjace it to the 
shoulder a, and at or near the lower part 
of the portion A' of the bore, is preferably 
formed an aianuial recess or groove a', in 
which a quantity of air is adapted to be 
trapped upon the downward stroke of the 
plunger to cushion the same, and relieve 
the instrument of shock when not operating 
against an object or when the impact of the 
plunger upon an object is not vyholly ab 
sorbed. As this portion & of the bore is 
of less diameter than the portion. A there is 
formed between these two portions a shoul 
der a°. This shoulder af provides a Seat 
against which the valve-boxing C may be 
securer indi also presents a surface from 
which ducts or passages W-X-Y and 7. 
leading to different portions of the portion 
A* of the bore may be drillied. Passage W. 
has two poris ?oº and luxº communica fing with 
the portions A* of the bore at different ion 
gittadinal points. Passage X has hut one 
port gº which communicates with said por 
tion A' of the boré at a point approximately 
in line With and to One side of port, te” of 
passage W. Passage Y also has two ports 
y' and y", the latter communicating With 
A° of the bore in proximity to shoulder a 
therein. Passage Z has but one port á which 
communicates with the bore at a point ap 
proximately in line with and to one side of 
port t' of passage W., and preferably 
slightly above port, y' of passage Y. 

in the lower end of casing A there may 
be formed a recess or socket 8 within which 
may he inserted the shank or butt of a tool 
or other device to be hamme'ed upon, This 
recess may, however, be dispensed with, 
and the end of the casing suitably shortened. 
The valve mechanism C comprises a plu 

rality of parts C, C° and C8 (illustrated in 
detail in Figs, 3-9 inclusive.) C is a box 
ing or ii (lising for the slide or valve proper 
38, which is preferably formed as a piston, 
and is provided with a longitudinal bore. (: 
therein. It is also provided with a number. 
tof passages and ports, the free passage way 
through the majority of which is controllied 

and contains the plunger or hammer. 

passage W in the casing. 
8, 

registering with one of the Ort, i 5 ? 4:3 
in the casing & (or with the groove 3: '3- 
cess; * therein), and Yªyith the passage iš 
On one side of the boxing C in a he. 

placed a piir pr studi citº adapted tº eite;' 
the groove a in the casing A and therev 
insure that the paris will register properly 
when assem bied. There is also providi 
notch or slot, as in the upper end of the 

boxing C, and in the recess d" 
formed therein. 
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boxing C there is preferably formed a cavity 
or recess c' for the reception of the cap C, 
iDrilled longitudinally through this boxing 
C is a series of longitudinai passages c. 
communicating with the part A* of the bore 
in the casing. These passages (* are also 
in communication with the oore Cº of die 
boxing C through an annular slot org's ve 
cº which extends into the salne. series; 
of radial passages 6 is also drilled through 
this boxing to the bore e' in the interior 
thereof, which passages register with parts 
it in casing A, or with grooves or recess 
(* therein. These passages care preferably 
located in proximity to groove 8" referred 
to above. Extending from the bottom of 
said boxing C to the lower part of the bore 
6' is a passage d', registering, when the box 
ing is in place in the casing, With på SS:lige 
Yin the latter. Extending from the upper 
part of the bore e' to the outer side of the 
boxing is a passage o' which is is coinnuni 
cation with one of the passages c” through 
a grooved on the outer side of the boxing. 
Communicating with the bottom of the bore 
a' is a passage d' which registers with the 

passage 69 extending longitiitii)aiy 
through the boxing sind regisiering vitit 
the passage 2 in the casing A when the 
ing is in piace, and a passage e exi e 
from the bottom of the boxing (' ', : , :it:i 
in the side thereof-(see Figs, 

di : 

ing Cº into, which a similar pin 
of the valiye box cap ra ty enfe. 
C2 is a cap which its over the top of the preferably 

This cap has a bore g" 
therethrough, this bore being of Smallet di 
ameter than the bore c’ in boxing C. 
There is also a series of passages ('lie&d- 
ing frem the bottom of Said cap to the borë 
c.20 therein, which series of passages ('' 'eg 
ister With the Series (* in the boxing, C' 
(which last-named passages are in direct 
conminication with the bore in casing ... ii. 
rear of the plunger B when the boxing is in 
place). These passages o' preferably coif.- 
municate with the bore 69 it the cgi) 
through a groove or recess c' formed in the 
wall of the bore, Yvhich insures the inséan 
taneous admission of a copious Supply of 
motive-fluid upon uncovering of tie groove. 

by said valve C*. In the upper end of this |by an extension on valve Chereafter to be 

Eere is sa 

85 

8: 

) 

i Gy 

{} 

  

  



6' therethrough registering at its botton 

5 

0 

2 5 

Bts‘r A?W Ai LABLE COPY 

described. This cap C° also has a passage 
ead with the passage 6 in the boxing C 
(which last-named passage registers with 
passage Z in the casing A). The upper end 
of this passage c 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 cºto 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, a pin 
or studg” may be formed thereon which 
will engage with the slot or notch c in box 
ing C’. These various passages and bores 
of the valve mechanism may ?e formed by 
very convenient 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 running transversely may likewise be 
easily ??????? from the sides of the parts. 
The transverse parts of these passages 
which are angular may be conveniently 
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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, so 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 c' in cap 
C° are more liable to become stopped or 
clogged by particles ei solid matter (such 
as particles of diri, particles of rubber from 
the fluid supply-hose usually employed, 
etc.) than the others, and it is therefore 
especially desirable to leave open the outer 
portions of the drill holes by which the 
transverse portions of these passages are 
formed. It is also desirable to provide a 
considerable number of these passages 6* 
abad of the passages cº in boxing C' with 
which passages c register. The groove c' 
on the exterior of the boxing C may be 
couveriently formed by a burring tool. 
Walve C is preferably of cylindrical form 

and preferably made hollow to lighten the 
An annular groove 6' is formed 

therein, through which passages c and pas 
Sage "... in boxing. C, may alternately be 
placed in communication with passages o', 
which in turn communicate with port-open 
ings a leading to the exterior of the tool. 
Et is of approximately the same diameter 

60 
as the boree' of the boxing C, in which 
bore it is adapted to fit and have a limited 
sliding or reciprocating movement. The 
bottom c of this valve C is also preferably 

may get under it at proper times, as will 
hereinafter more fully appear. 
The plunger B is preferably of cylindri 

cal forma and af appróximately 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 b of approximately the same diameter 
as the reduced portion a of the bore A, and 
a shoulder b° which is adapted to abut 
against the shoulder a on the interior of the 
casing. It also has a nose or projection b, 
which is adapted to come in contact with the 
object to be operated upon. There is also 
provided on the plunger an annular groove 
b, through which communication may be 
established between certain of the passages 
leading into the bore A*, as will be here:- 
after fully described. 

I) 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 D has a cylindrical portion, 
preferably having screw-threads d' thereon, 
and is actapted to fit within the upper part 
A? of the bore and press upon or be pressed 
upon, the cap C so as to hold the parts of 
the valve mechanish together and to press 
the whole upon shoulder a in the interior 
of the casing. The lower end of this plug 
is preferably recessed, as indicated at d, 
adik tiruled so t?at it may fit tightly against 
the Yalve box cap C. and prevent escape of 
notive-fluid between these parts. This plug 
also has a conical or tapering pirojection or 
extension d thereon, and a squared end a 
which may be engaged by a wrench. This 
pktig also has a comparativ elv large passage 
d longitudinally theretha'ough, through 
which air or other fluid inder pressure may 
lbe admitted to the tool, and is formed with 
i?terier s?;ew threads by which the end of 
a supply-pipe is çonnected. Loek nut FE is 
(if cylindrica form having screw-threads é 
thereon. This mut is of approximately the 
samme dianaeter as the upper part å of the 
bore in casing A and the threads ethereon 
are adapted to engage with the threads (' 
in the casing. It also has squared faces e” 
which may be engaged by a wreach and a 
conical or tapering bore e' of approximately 
the same size as the tapered extension d of 
plug-iD., whieh extension is adapted to pro 
ject into said bore. The nut is preferably 
split, whereby it may be spread when the 
nut and plug are, pressed into engagement. 
Operation: The parts being assembled, as 

illustrated in Figs.1 and 2, fluid under pres 
stre is admitted through passaged in plug 
of cap ). The parts being in the position 
illustrated in Fig. , motive-fluid in consid 
erable volume will be admitted to the bore 

slightly concaved, in order that motive-fluid in real of plunger B, through passages o' 
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bore to the exterior of said cap, said radial passages communicating with said passages 
in said boxing. 

5. In a pneumatic tool, a valve mecha 
nisial comprising a boxing, a valve-proper, 
a hid a cap, said valve-proper having a body 
portion and an extension of less ????????????? 
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, aid said boxing 
having a flange thereon covering the exte 
rior ends of said radial passages in said cap. 

In witness whereof, we have hereunto 
signed our names in the presence of two 20 
subscribing witnesses. 

HENRY E. LE GEN DRE. 
GEORGE LECH. 

Witnesses: 
EDw. REIDHEAD, 
A. B. GLovER./ 


