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UNTITED STATES

PaTENT OFFICE.

DANIEL, DRAWBAUGH, OF EBERLY’S MILL, PEN NSYLVAN IA, ASSIGNOR TO THE -

PNEUMATIC AND ELECTRIC

TOOL COMPANY, OF NEW YORK, N. Y.

PNEUMATIC TOOL.

SPECIFICATION forming part of Letters.Pate,nt No. 504,802, dated September 12, 1863,
Application filed December 65,1892, Serial No 464,098, (No model,) '

To all whom it may concern:

Be it known that I, DANIEL DRAWBAUGH,

of Eberly’s Mill, in the county of Cumberland

" and State of Pen nsylvania, have invented cer-

5 tain new and useful Improvements in Pneu-

matie Tools; and T do hereby declare the fol-

lowing to be a full, clear, and exact deserip-

tion of the same, reference being had to the

accompanying drawings, forming a part of

this specification, and to the letterst of refer-
ence marked thereon. o :

This invention relates to improvements in
preumatic tools such for instance as illus-
- trated and deseribed in my prior patent, No,

i5 472,495, dated April 5, 1892, to which refer.

ence is hereby made, although the specific
-features constituting this invention are ap-

IC

plicable to other tools of this class as will he-

readily understood by those skilled in the art,
It is well known that tools of this kind, in
order to be a practical success must not only
be compact and -of smiall diameter for a tool
of given power, but the air ports and pas-
sages must be 50 arranged as to permit the
air or other motive finid to act promptly in
performing its work and not be liable toclog
.. or foul up with aceumulations of oil, &e.
-Now, it is the object of this invention, to
provide a tool having an extromely simple
arrangement of air ports with comparatively
short passages connecting the same, and to
provide for a stronger and more effectual for-
ward stroke of the hammer or piston than has
heretofore been deemed . Practical, with a
comparatively light backward stroke, where-
by the efficiency of the tool is greatly in-
creased without increasing proportionately
the vibration which is found prejudicial.
Theinvention consists primarily in a double
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or hammers connected rigidly together to
form a single hammer, whereby.the surface
exposed to pressure during the forward stroke
of the hammer is greatly increased without
increasing the diameterof the hammer or tool.
The invention further consists in eertain
novel details of construction and combina-
tions and arrangements of barts to be here-
inafter described and pointed out particularly
50 in the appended claims. _ v
Beferring to the accompanying drawings:
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‘substantially right angles to Fig. 1and show-

‘necessary; sufficeth to say that, B indicates 8o
.the said valve casing or box, b the live press-

-interior of the box; and % b2 the porisin said-
: 90
- The eylinder is formed immediately below

or tandem arrangement of pressure surfaces

‘in the eylinder under the influence of air ad-

Figure 1 is a sectional view taken through a
tool embodying my invention and showing
the passages leading to opposite ends of the
cylinder. Fig. 2 is a partial section and ele- 55
vation showing'the ports and passages con-’
trolling the pressure supply and exhaust for
the valve. Fig. 3 is a similar view with the
piston or hammer at the opposite extreme of
its movement. Fig. 4 is a section taken at 6o

ing the exhaust ports and passages for the
piston and valve and a modified form of nose,
piece. TFig. 5 is a detail perspective of 4 tool
or chisel. : .

Like letters of reference in the several fig-
ures indicate the same parts

As in said former patented device, a ham-
mer or piston and the valve with its easing
are preferably arranged in alignment within 70
a cylindrieal main case or shell A, and the’
valve with its casing is similar in all respects
to said prior device, except that in this in-
stance the live air passage for supplying
Pressure t0.the intermediate ports of the pis- 75
ton for distribution to opposite ends 6f the
valve, is entirely omitted. Hence no particu-
lar description of the valve or of the arrange-
ment of ports and passages in its exterior is

65

ure-passage having ports #’,%’ leading to the

box for distributing the air to opposite ends
of the piston or hammer. A , ‘

b® is the exhaust port registering with an
exhaust passage B? in the casing A, and b4,
b5 are the ports leading to opposite ends of -
the valve box for supplying pressure to dper-
ate the valve.

85.

the valve chamber for the reception of the
piston or hammer, which in this instance,
consists of a main hammer portion lettered C
and an_auxiliary hammer portion -or piston gg
lettered C’ connected with the main portion
by a reduced stem C? the whole constituting
a rigid hammer adapted to reciprocate with-

mitted through the passages and ports as will reo

be presently described. _
Surrounding the stem C?is a collar orabut--
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ment, which in the preferred eonstruction,
where the pistonorhammer is turned up from
an integral piece, consists of ‘a split collar D

inserted within the lower end of the casing’

and seating against & shoulder d formed in
the oylinder. The anxiliary piston or

§ in the forward end of the cylinder
and in this construetion 1 have arranged the
portion of the cylinder in which the auxil-

iary piston works in the nose piece E of the

tool for the sake of convenience.of construc-
tion. This nose piece E.screws on to and
forms & portion of the main casing. - Hence in
speaking of the main casing in
it will be understood that T refer to all the ex-

teriorparts necessary forinclosingtheworking:

parts. A passage fleads from the lowerend of
the main portion of the cylinder or from a

point below the main portion of the pistonup

to the uppermost of the ports b2, for.convey-
ing pressure

effect the return stroke anda passage f" lead-

" ing directlyinto the u?per end of the eylinder

25

_vancing the

from the lower port pi serves to admit press-
ure to.the upper end of the eylinder for ad-
piston or hammer to give its of-
fective stroke. Now in order to supply the
pressure simultaneously to the upper side of

- the main and auxiliary sectionsof the piston
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" stroke is secured
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“is delivered with a strength
‘which would be delivered by & piston or ham-

or hammer. the passage G is preferably
formed extending directly through the lon-
gitudinal center of the hammer or piston and
stem C? and opening out jmmediately above
the auxiliary sectionof anid hammer. Thus,

pressare admitted to the passage f acts not

‘only on the upper end of the piston or ham-

mer but, passing through the passage G acts
simultaneously upon the upper surfaocé of the
auxiliary section.  Hence the advanoce stroke
equal to that

mer of twice the superficial area or piston
surface less the cross sectional area of. the
stem C?, and that without increasing the di-
ameter of the tool in the least. The return
by pressure admitted
through the passage f to the lower surface of
the main section of the hammer which-being
of comparatively small aréa gives. a:slight

gtroke on the return movement, theintensity
of -which is further lessened by the air-cush-.

jon at the nupper ‘end as described in the be-
fore mentioned patent. Obviously, the pis-

ton or hammer may be made_,in;sections‘

gerewed together in the ordinary well known
manner and the collar D may be formed in-

tegral without departing from the spirit of -

my invention.. The forward end of the ham-
mer is preferably ghaped togive s good wear-
ing or strengthenidg surface as for inatance
by giving the same & slightly
as shown and the nose piece is formed with
 straight opening directly in line with said
hammer. A tool inserted through this open-
ing will be struck by the hammer a8 shown
for instance in Fig. 1 and the power im-
parted utilized in any desired manner.

‘through which a transverse pin h

ham-

broad terms,..

below said piston or hammer to.

-valve

convex shape.
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* Tn tne preferred consiruction the shank H
of the tool is-formed with a peripheral groove
in the nose
of the beater may pass'to retain the tool in
position while permitting it to have a lim-
ited longitudinal movement under the action
of the hammer and in ordor to facilitate the
insertion and removal
of one side may be cut away Or flattened -a8
at H' thus allowing it to pass the pin h and
when seated & ‘glight turn will prevent- its
escape.

In some instances it may be desirable to
ewmploy a construction ‘in which the hammer
does not come directly into contact with the
tool; and to acecomplish
washer, such as I, Fig.

4, 'may be inserted in

‘the nose of the tool with alongitudinally mov-

able button ¢ mounted therein’ and held in
place by its enlarged head ¢’ located beneath
the washer. Thestem of the button projects
a very slight distance into the eylinder and
is adapted to be struck by the hammeror pis-
ton and to impart its motion.to the tool shank,
which rests against its head or outer portion.
In both instances, it will be understood, that
1 preferably. provide no air passage from the
to the lower side of
tion ¢’ of the hammer and ‘in order to pre-
vent any possible retardation of the hammer
in its upwardmovement, the opening through
which the toel and button enter .is of suffi-
cient size to permit the air to enter freely be-
jow the hammer. With this construction’ it
will be seen, that when the valve.is reeipro-
cated pressure will be alternately admitted
above and below the hammer, causing the
same to. reciprocate with & heavy forward
stroke and light retnrn and in order to oper-
ate the valve itself and control its movements
through the movement of the hammer, pas-
sages L, L/, leading respectively from the up-
per ~nd lower ports of the valve box, extend
dowa through the casing and terminate in
porws I/ I and 1 1. These ports [ I are so lo-
cated as that when the hammer is at its up-
per extreme of movement with pressure be-
low- it, one of the ports [ will be open to the
cylinder below the hammer, admitting preas-
ure to the upper end of the valve, thereby re-
versing the vaive and driving the hammer to
theopposite extreme of its movement. When
in this latter position, i. e., forward, asshown
in Fig. 3, one of the ports I/ will be opeh to
pressure in the-cylinder above the hammer
and the valve will be consequently driven to
the opposite extreme of its movement. The
ports I I are 80 positioned that they are un-

covered just as the hammer reaches its éx-

treme of movement, hence the valve:is not
thrown until the effective stroke of the ham-
mer has been given. .The exhaust for the
yalves is preferably also controlled by the
hammer and for this purpose the hammer, in
the construction ghown, is provided with two
centrally arranged circumferential channels
or grooves M, one or the other of which com-

of the tool a section

the anxiliary sec-
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municates with the centrally arranged ex-
haust port N when the hammer is at each ex-
treme of its movement. The channel M not
in communication with the exhaust port or
passage N is in communication with one of
either of the ports [ at the moment when

. the port leading to the opposite end of the
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valve is open to pressure in the cylinder.
It will be noted particularly, that the chan-
nels or grooves M extend entirely around the
hammer and a spline or other device for pre-
venting the rotation of the hammer is un-
necessary for the ports and length of the
hammer are so positioned and proportioned
that at no time can the passages L L’ be simul-
taneously in communieation or open to the
exhaust or eylinder above and below the ham-
mer. Inotherwords, themomentthe hammer
begins its movement in either direction the
ports leading from the passages L 1./ are cut
off until the hammer reaches almost the op-
posite extreme of ‘its movement when oné
port is open to exhaust and the other port to
the end of the cylinder receiving pressure.

A tool constructed in accordance with my
present invention will be found to have a
much more powerful stroke for a given size
or diameter-of hammer than those heretofore
construected, rendering the tool mueh more
efficient and greatly extending its field of use-
fulness. :

Besides the efficiency secured by the double
or tandem arrangement of hammer the air
ports and passages for controlling the valve
are greatly simplified, one passage and corre-
sponding ports; namely that leading from the
constant source of pressure to the center of
the hammer, being entirely dispensed with.
By dispensing with this latter passage and
port it-is found that the hammer is more
evenly balanced because during its recipro-
cation there isnopressure of any consequence
at any pointin its periphery tending to force
it against the opposite side of the eylinder.

Having thus deseribed my invention, what
I claim as new is—

1. In a pneumatic tool, the combination
with the casing having two cylinder chambers
formed therein, the valve and air supply pas-
sages from the valve, communieating with
the upper ends of both chambers, of the loose
piston or hammer having separate piston
heads working in said cylinder chambers
whereby the superficial area of both heads is

55 utilized in the forward stroke; substantially

6o

as described.

2. In a puneumatic tool, the combination
with the shell or casing having the cylinder
formed therein, and the collarformed separate
from and inserted in said ¢ylinder for dividing
the same into separate cylinder chambers, of
theloose hammer formed by the pistons work-
ing in said cylinders, and connected rigidly
together by the reduced stem working through
the collar; substantially as deseribed.

3. In a pneumatic tool, the combination
with the shell or casing having the cylinder

‘formed therein and the removable collar di-

viding said cylinder into separate cylinder
chambers, of the loose hammer formed by the
piston working in saild cylinders connected
rigidly together by the reduced stem working
through the removable collar; substantially
as described.

4, In a pneumatic tool, the combination
with the shell or casing having the cylinder
opening formed therein, removable collar di-
viding said cylinder into separate cylinder
chambers,and the removable nose section for
holding said collar in place, of the piston
working in said cylinder chambers and the
reduced stem passing through the collar and
uniting the piston to form a rigid hammer;
substantially as described.

5. In a pneumatic tool, the combination
with the casing having the eylinder formed
therein, the forward or nose section having a

cylinder formed therein and a collar separat-

ing said eylinders, of the loose hammer hav-
ing piston sections working in said eylinders
and air ports and passages leading to there-
spective eylinder chambers; substantially as

desecribed. : o

6. In a pneumatic tool, the combinatio
with the casing having the separate cylinder
chambers formed therein in alignment, of the
hammer having piston sections working in

said cylinders respectively, a valve and air .

passages for conveying pressure to the upper
portions of both cylinder chambers and the
lower portion of the npper chamber, substan-
tially as desecribed. : _

7. In a pneumatic tool, the combination
with the casing having the piston chambers
formed therein in alignment with each other,

of the hammer having piston sections working -

in said chambers with a passage in said ham-

mer leading to the lower chamber for supply--

ing pressure thereto and a valve controlling
the supply of air to said passage; substan-
tially as desecribed.

8. In a pneumatic tool, the combination
with the casing having the cylinder chambers
formed therein in alignment, the valve and
air passages. leading from the valve to oppo-
site ends of the upper cylinder chamber, of
the loose hammer having opposite sections
working in said cylinder chambers and the
center passage in said hammer leading from
the valve to the lower chamber; substantially
as described.

9. In a pneumatic tool, the combination
with the casing having two piston chambers,

a valve chamber formed in alignment therein -

with passages leading from the valve cham-
ber to opposite ends of the upper cylinder
chamber, of the valve and the hammer hav-

ing pistonssections working in said cylinder.

chamber and a central passage for opening
communication between the upper ends-of
the respective cylinder chambers; substan-
tially as described.

10. In a pneumatic tool, the combination
with the easing having the cylinder chamber
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formed therein, the collar seating in said
chamber and the nose section serewing on the
casing for holding said collar in place and
having the eylinder chamber and tool open-
ing formed therein, of the hammer having
the piston sections working in the respective
cylinder chambers, a valve and air passages
leading from said valve to the upper ends of
both cylinder chambers and the lower end of
the upper eylinder chamber; substantially as
deseribed. )

11. In a pneumatic tool, the combination
with the casing and hammer, substantially as
described, of the nose section having the tool
opening therein, the pin or projection in said
opening and the tool shank having the pe-
ripheral groove co-operating with said pin or
projection; substantially as desecribed.

12. In a pneumatic tool, the combination
with the casing having the nose section with
the tool opening formed therein and the pin
or projection projecting intosaid opening, of
the tool shank having the peripheral groove
co-operating with said pin or projection, one
side of the tool shank above said groove be-
ing cut away to permit the tool to enter past
the projection; substantially as described.

13. In a pneumatic tool, the combination
with the casing having thecylinder and press-
ure actuated valve, of the hammer having a
circumferential chamber extending entirely
around the same, passages leading from op-
posite ends of the valve to points at the up-
per and lower ends of the cylinderand termi-
nating in points 4,7 and ¢ ¢/, and an exhaust
opening for communicating with the central
circumferential chamber of the hammer, said
hammer and the ports leading to said pas-
sages being so proportioned and positioned
with relation to each other that when the
hammer is at the upper extreme of its move-
ment, pressure will be admitted from the op-

504,802

posite end of the eylinder to one end of the
valve and the opposite end of the valve will
be open to exhaust through the cireumferen-
tial chamber in the hammer and vice versa;
substantially as described. o
14. In a pneumatic tool, the combination
with the casing having the cylinder therein
and the pressure actuated valve, with pas-
sages leading from opposite ends of the valve
to opposite ends of the cylinder respectively
with ports? [ and I’ I’ leading from said pas-
sages into the cylinder, of the hammer work-
ingin thecylinderand having the central cir-
cumferential chamber M extending entirely
around the same and the exhaust passage N
adapted to communicate with the said eir-
cumferential chamber; substantially as de-
seribed. .
15. In a pneumatic tool, the combination
with the ecasing and hammer working therein
and the point section having the central open-
ing for the reception of a tool shank, of a
loose button mounted in the upper end of
said opening and adapted to be struck by the
hammer and impart its movement to the tool
shank; substantially as described. o
16. In a pneumatic tool, the combination
with the casing, hammer mounted therein
and nose section having the central opening
for the reception of a tool shank, the washer
held by said nose section and the headed but-
ton loosely mounted in the washer in line
with the tool opening and adapted to be
struck by the hammer, substantially as de-
scribed, whereby the impaet of the hammer

is imparted to the button and through it to-

the tool shank; substantially as deseribed.
DANIEL DRAWBAUGH.

Witnesses:
ERNEST MARX,
J. WILKINS ARMSTRONG.
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Correction in Letters Patent No. 504,802

It is hereby certified that in Letters Patent No. 504,802, granted September 12, 1893,
upon ;the application of Daniel Drawbaugh, of Eberly’s Mill, Pennsylvania, for an
improvement in ¢ Pneumatic Tools,” an error appears in the printed specification -
requiring the following correction, viz.: In line 35, page 4, the words and reference let-
ters “ points ¢ ¢ and /¢ ” should read ports 11 and VI ; and that the said Letters Patent
should be read with this correction therein that the same may conform to the record of
the case in the Patent Office. -

Signed, countersigned, and sealed this 3d day of October, A. D. 1893.

[SEAL.] » WM. H. SIMS,
: First Assistant Secretary of the Interior.
Countersigned:
8. T. FISHER,
Acting Commissioner of Patents.



