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UNITED STATES

EDWARD C.

MEISSNER, OF ST.

PATENT OFFICE.

LOUIS, MISSOURL

PNEUMATIC HAMMER.

SPECIFICATION forming part of Letters Patent No. 626,497, dated June 6, 1899,
Application filed December 13,1898, Serial No, 699,117, (No model.)

To all whom it may concern:

Be it known that I, EpwaARrD C. MEISSNER,
a citizen of the United States, residing at the
city of St. Louis, State of Mlsqoun hcwe in-
vented a celtam new and useful Improve-
ment in Pneumatic Hammers, of which the
following is a full, clear, and exact desellp-
tion, such as will enable others skilled in the
art to which it appertains to make and use
the same, reference being had to the accom-

panying drawings, forming part of this speci-
fication, in w thh——-

I“wme 1 is a longitudinal sectional view
thlouorh my 1mmoved poneumatic hammer,
shome‘ the piston in its rear position. Fig.
2isa snmlal view, the handle being mmtted
showing the piston in its forward position.
Fig. 3 is a similar view showing the piston in
its extreme forward position. Pl" 4 is ade-

tail view of the adjusting-nut f01 placing a
tension on the throttle-valve spring. Fig.
is a longitudinal sectional view of the valve-
block. Fxo 6 is a rear end elevational view
of the same. Fig. 7 is a cross-sectional view
of the same on line 7 7 of Fig. 5. Fig. 8is
a cross-sectional view of said valve block on
line 8 8 of Fig. 5. Fig. 9 is a longitudinal
sectional view on line 9 9 of Fig. 7. TFig. 10
is a longitudinal sectional view of the c)lm-
der or l)anel Fig. 11 is an end elevational
view of the same. Fig.12is a cross-sectional
view of the eylinder on line 12 12 of Fig. 10.
Fig. 13 is a cross-sectional view of the cyhn-
del on line13 13 of Fig.10. Fig. 14 isacross-
sectional view of the cylindei' on line 14 14 of
Fig. 10. Fig. 15 is a rear end elevational
view of the collar or coupling-sleeve for se-
curing the handle to thecylinder and clamp-
ing the valve-block in position. Fig. 16isa
lonﬂrltudmal sectional view thIOLWh said
sleeve Fig. 17is a view in side eleva’mon of
the handle and part of the eylinder, showing
the manner of locking the couplxntr sleeve in
its home position; and Fi ig. 18 is a detail view
of the piston-valve.

This invention relates to a new and useful
improvement in pneumatic hammers, a term
applied to direct-acting engines of a certain
class; in which a clnbel or llke tool is loosely
introduced into the nose of the cylinder for
receiving impacting blows from the piston.
The engine is deswned to be held inthehand

of an operatorand guided in its work, Fluid-
pressure, usually in-the forin of compressed
air, is supplied to the engine through the
medium of flexiblehose 01'supply—pipe, which
is connected to the outer end of the handle.
A throttle-valve under control of the opera-
tor controls and regulates the admission of
pressure fluid to lhe engine.

The object of this present invention is to
constructanengine of thecharacter described
which is simple, cheap, and effective in op-
eration and one which is free from vibra-
tions usually present in engines of this class,
which vibrations render the handling of the
tool by the operator extremely tuesome and
difficult.

With this objectin view the invention con-
sists in the novel construction of the throttle-
valve, the means for adjusting the tension of
its spring, and the means for regulating or
controlling said valve.

Another feature resides in the construetion
of the eylinder, valve-block, and handle-base,
whereby said parts are coupled by the sleeve
or collar, and in the provision of means for
locking said sleeve or collar in its home or ad-
3usted position.

Another feature resides in the novel con-
struction and method of operation of the pis-
ton-controlling valve.

Another féatureresides in the construction
of the piston and the por't arrangements for
admitting pressuretoactuate the same, where-
by in the abserce of & tool-shank upon which
the piston is to deliver a blow said piston will
be moved forwardly to an abnormal position
and cease reciprocating, the pressure being
delueled only at one pomt.—-—to wit, at the
rear of the piston—and said port arrange-
ments being sueh that upon the introd ilction
of the t-ool the piston will be moved rear-
wardly into an operating position and imme-
diately commence 1e01plocatmfr

Other features reside in the construetion,
arrangement, and combination of the several
parts, all as will hereinafter be deseribed, and
afterward pointed out in the claims.

In the drawings, A indicates a handle p10-
vided with a smtable inlet duct or port
through which the pressure is supplied to the
engine. This port terminates at the outer

end of the cylinder, and a threaded opening
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a is prov1ded for the attachmént of the hose
or suitable nipple.
Bindicates athimble threadedinto the base

.of thehandle and across alive-pressure cham-

ber o', said thimble receiving a sliding throt-
tle-valve C, which isheld in a closed position
by a springe. ArodD, slidingly mounted in
the handle, bears against the valve C at one
end and a lever D', pivoted at d, bears against
the other end of rod D. A sliding thumb-
plate D", preferably provided with a lug or
projection at its upper end, is mounted upon
a track on the handle by bridging a slot A’ in
said handle, into which slot the end of rod D
projects and the lever D' is mounted. A link
D" connects the inner end of lever D' with
the thumb-plate D", so that when said thumb-
plate is slid forward, as shown in Fig. 3, rod
D will force the throttle-valve downwardly
and open a series of openings b in the thimble
B and admit fluid-pressure into the supply-
The face of the thumb-plate D" is
preferably knurled, so that it can be moved
in bhoth directions w1th ease by the thumb of
the operator.

“The spring C, which tends fo hold the throt-
tle-valve home , bears at its other end against
a block C/, which is interiorly threaded Tn the
thimble B. Block C'is provided with an out-
wardly-extending stem ¢', angular in eross-
section, which is received in a correspond-
ingly-shaped openingin a cap-piece C”, which
is held in its outer position by a spring¢”, in-
terposed therebetween and the block C'.

A pin ¢'", introduced into the outer end of
thimble B after the parts are assembled, bears
against the outer face of the flange on the in-
ner end of the cap-piece and fits in suitable
, provided in the outer face of said
fiange, whereby when said cap-piece is pressed
inwardly it slides on stem ¢’ and being dis-
engaged from the pin ¢’ is capable of be-
ing turned to adjust the block C' inwardly
or outwardly, which adjustment regulates
the amount of travel, and eonsequently the
amount of poxtopemngs, of the throttle-valve.
‘When pressure isreleased from the cap-piece,
the spring ¢" forces the same outwardly and

causes an engagement between one of the

e

notches thereof and the pin ¢/, which pre-
vents accidental rotation of the parts.

A by-pass b is provided within the thimble
B to conduect pressure behind the throttle-
valve}for the purpose of balanecing said valve
when in an open position, so Lh'at the same
may be easily operated by its spring, and also
for assisting in holding said valve in a closed

- position.

The supply-duet o’ is located to one side of
the slot A’ and opens into a concentrie groove
a'" in the handle-base. The handle- base is
provided with interiorly-threaded flanges A",
which engage a collar or couphnv-sleeve E
whose forward end.is provided with an in
turned flange e, fitting under a ring or flange
f, formed at the rear end of the cylinder.
The valve-block or that part of the engine

9 L 626,497

which receives the piston-controlling valve is
clamped between the handle-base and the end
of the cylinder by means of this coupling-
sleeve, and in order to lock the coupling-
sleeve in its home.position and prevent acci-
dental unscrewing thereof, which would se-
riously affect the opemhon of the en(rme, I
notc¢h or form a series of serrations ¢’ on the
rear edge of this coupling-sleeve, as shown
more clearly in Figs. 15 and 16, and mount
in the flange A" of the handlea spring-pressed
pawl or dog G, which.is permitted to ride over
said serrations when the collar is being
screwed home and which prevents the acci-
dental unscrewing of said collar. This dog
G is mounted on a stem, around which is
wound a torsional spring ¢, one end of said

torsional spring entering the flange and the -

other end the stem or a cap-piece g, arranged

‘on the outer end of the stem and by which

the same can be turned to raise the dog out
of engagement with the serrations on the end
of the coupling-sleeve whenever it it is de-
sired to unserew the said sleeve. The oper-
ation of this dog isshown more clearlyin Figs.
1 and 17.

I will now describe the port arrangements
and the manner in which pressure isadmitted
to the piston and its controlling-valve.

The cylinderorbarrel, whichThave marked
F, as. an entirety is bored to two different di-
ameters, thelarger of which receivesthe head
H of the piston and the smaller the body por-
tion H' of said piston, said head being con-
nected to said body portion by areduced neck
or shank A. When the chisel-shank is in po-
sition, the piston moves forward and delivers

.animpacting blow, being arrested atsuch for-

ward movement at practically the point indi-
cated in Fig. 2. Ports 1, 2, and 3 open into
the forward end of the larger bore of the cyl-

inder near the shoulder or the beginning of

the smaller bore, these ports 1emstelmfr with
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corresponding ports 1°, 2%, and 3%, formed in

the valve-block and which open at their rear
ends into the live-pressure chamber or con-
centric groove a’'’. Pressure is thus con-
ducted under orin advance of the larger head
of the piston and tends at all times to foree
said piston rearwardly. In other words, there
is a constant pressure in advance of the pis-
ton and an intermittent pressure behind the
larger head of the piston. Thisintermittent
pressure is controlled by a valve I, preferably
centrally arranged relative to the valve-block,
said valve being of two different diameters—
that is, being formed with a large head at its
rear and being made hollow for purposeshere-
inafter described. Leading from the -ports
17, 22, and 3* in the valve-block are ports 4%,
which open into a coneentric groove 4°, con-
trolled by the front end of the body portion
of the valve I, these ports being closed when
the valve is in its forward position and shut-
ting off. pressure from behind the piston, as
shown in Fig. 2, said ports being open when
the valve is moved rearwardly to admit pres-
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sure behind the piston, as shown in Figs. 1
and 3. As shown in Fig. 18, valve I consists
of a cylindricalhollow body closed at its front
and rear ends and is flattened on two sides at
its forward end, which forward end projects
through the valve-block to be struck by the
piston in its rearward movement, said flat-
tened forward end being provided with dia-
metrically opposite openings ¢, which are
open to the eylinder-chamber when the valve
Is in its forward position, but which are closed
when the valve is forced rearwardly into the
valve-block. Near the rear endof the valve
are provided two or more openings ¢/, which
arewhen the valve is in its rearward position
idle in the same manner asare theopenings 7,
but which when the valve is in its forward
position open into a space 5 in the valve-
block, which is the exhaust-chamber of the
engine. Thischamber5in the valve-block is
located in advance of the larger bore of the
valve-block in which the head 7’ of the valve
operates, the material forming the rear wall
of said chamber alse acting as a stop to limis
the forward movement of the valve. The rear
edges of the openings ' when they pass this
stop confine a small quantity of air at atmos-
pheric pressure in front of the head 3" for
the purpose of cushioning the valve in its
forward movement and preventing its head
from hammering. Chamber 5 has leading
from it anumber of ports 6, which communi-
cate with grooves 7 in the periphery of said

valve-block, said grooves opening into an’

exhaust-chamber 38, formed in the handle-
base behind the collar or coupling-sleeve E.
0 are openings from this exhaust-chamber to
the exterior. Leading from behind the head
of valve I is a port 10, whose forward end
terminates in thesmaller bore of the cylinder
near the shoulder.

As shown in Fig. 1, assuming the throttle-
valve to be open, pressure is being admitted
through the ports 1%, 2%, and 3%, and 1, 2, and
3 in front of the larger head of the piston.
Likewise pressure is passing through ports 4°
and alongside the reduced or flattened parts
of the valve to the chamber behind the larger
head of the piston, where such last-named
pressure preponderating by reason of the in-
creased area of the piston exposed thereto

-will foree the piston forwardly to deliver an

impacting blow on the end of the tool-shank
introduced through the nose of the eylinder.
The position the piston ocecupies in delivering
this impacting blow is illustrated in Fig. 2,
where it will be seen that the space around
shank 7 will connect the live pressure with
the port 10, carrying said pressure behind the
head of valve I for the purpose of foreing said
valve forwardly, as shown in Fig. 2. This
forward position of valveI protrudes its front
end into the rear end of the larger eylinder-
bore, opens its openings ¢ to said chamber,
and registers its openings <’ with the exhaust-
chamber 5. Such position of valveI relieves
the pressure behind the piston, and the con-

through openings 9.

 fore.

stant pressure in front of thie piston forces
the same rearwardly, confining for the time
being the pressure behind the head of valve
I. As the piston moves rearwardly the
pressure therebehind passes into openings ¢
through valve I, out through openings 4/, and
into chamber 5, whence it is led through ports
G into grooves 7 and into the exhaust-cham-
ber 8, whence it escapes into the atmosphere
‘When the piston is
near the rear limit of its stroke, it strikes the
protruding end of valve I and forces the same
rearwardly,so as to close its openingsiand ',
This rearward position, as shown in Fig, 1,
opens the front end of port 10 and permits
the confined pressure behind the head of the
valve to exhaust into the small bore of the
Piston and out through an opening 11 formed
therein. = When the valve is fully back, so as
to prevent the escape of any pressure through
the exhaust-passages, the front end of the
cylindrical part of said valve.opens ports 4*
and admits pressure behind the piston, as be-

Tt is desirable in this class of engines to pro-
vide means whereby the piston will cease op-
erating in the absence of the tool-shank with-
out necessitating the operator closing the
throttle-valve every time he changes the po-
sition of the tool with respect to the work be-
ing done, and to accomplish this I permit the
piston to move forwardly to an abnormal po-
sition in the absence of the tool-shank, so as
to close the ports1, 2, and 8 in front of the

" larger head thereof and open ports1®, 2°, and

3', leading from ports 1, 2, and 3, respectively,
near their forward ends. No pressure being
in front of the piston under these conditions
the pressure behind the piston will hold it in
such forward position until the tool-shank is
again inserted to move the piston rearwardly
to the position shown in Fig. 2 or to such po-
sition that the ports1, 2, and 8 will be opened
in front of the larger head of the piston. It
is obvious that when the piston is in its for-
ward position, as shown in Fig. 3, being its
abnormal forward position, the valve Iis in
its rearward position and is admitting pres-
sure behind the larger head, which pressure
can be in some instances relied upon to hold
the piston forwardly and preventits operation
without resort being had to the openings 1Y
2, and 3°; but by reason of the possibility
of accidental displacement of valve I from
such rearward position,whieh might resultin
shutting off this pressure behind the piston

and opening the exhaust of such pressure, I

prefer to make the cessation of movement of
the piston positive by providing the ports 17,
2v, and 8°. It will be seen that the exhaust
behind the head of the valve is open to the
exterior through the ports 10 and 11, and,
further, that accidental displacement of the
valve in the presence of the ports 1°, 2°, and
3¥is prevented by reason of the constant pres-
sure against the forward end of the valve.
In the front end of the cylinder I prefer to
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‘thread in a hard metal bushing or sleeve J to

- receive the tool-shank, which bushing is
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pinned in place by a pin j. Theinnerend of
this bushing receives the front end of the pis-
ton when the sameisinanabnormal position,
and thereby prevents the larger head of the
piston from coming in contact with the shoul-
der in the cylinder and prevents the batter-
ing of one or both of said parts. The forward

-end of the piston is also, preferably, provided

with notches 7’ for the purpose of giving a

"lead to the valve-exhaust in advance of the

rearmost position of the piston. Openings
f' are provided in the forward end of the eyl-
inder immediately back of the bushing J to

admit the intake and outward passage of the

air drawn in and forced out by the cylinder
in its reciprocations.

It will be noticed that I have referred to
several of the ports as being in triplicate for
the purpose of admitting and exhausting a
large volume of pressure flaids; but it is ob-
vious that but one or more of such ports can
be used, if desired. : B

I am aware that many minor changes in the
construetion, arrangement, and combination
of the several parts of my device can be made
and substituted for those herein shown and
described without in the least departing from
the nature and principle of my invention.

Having thus described my invention, what |

I claim, and desire to secure by Letters Pat-
ent, is— , e

1. The combination with a handle formed
with a track, of a thumb - piece slidingly
mounted on said track, and a throttle-valve
mounted in said handle, which valve is op-
erated by said thumb-piece; substantially as
described.

2. The combination with a slotted handle
provided with a track, of a thumb-piece, slid-

_ingly mounted on said track, a spring-pressed

45

50

throttle-valve mounted in said handle, and a
series of connected levers actuated by said
thumb-piece for operating said valve; sub-
stantially as described.

3. The combination with a handle, a throt-

tle-valve mounted therein, said valve com-.

prising a thimble or sleeve, a throttle-valve
for controlling openings through said sleeve,

~ anadjustable plug behind said valve, a spring
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interposed between said valve and plug, and
a sliding c¢ap-piece for adjusting said plug;
substantially as deseribed. '

4, The combination with a handle of a
throttle-valve. mounted therein, said valve

comprising a thimble fixed in said handle, a
sliding throttle-valve arranged in said thim-

ble for closing ports therein, an adjustable
plug behind said valve, a spring interposed
between said plug and valve, a sliding cap-

piece arranged on said plug for adjusting the.

same, and means for locking said cap-piece
against rotary movement; substantially as
described.

- 5. The combination with a handle, of a
sliding thumb-piece arranged thereon, a link

I
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-econnected to said thumb-piece, a lever to
which said link is connected, a push-rod
against which the other end of said lever
bears, and a spring-pressed throttle-valve
whose position is controlled by said push-rod;
substantially as described. ’

8. The combination with the handle-hase
formed with a threaded flange, a valve-block
against which said base abuts;, a cylinder

70

75

having an outwardly-extending flange on its -

rear end which abuts against the other end
of said valve-Dblock, a collar or coupling-
sleeve having an inturned flange engaging
the cylinder - flange, said sleeve being also
threaded and engaging the handle - base
flange, the rear end of the coupling-sleeve
being formed with radial ratchet-teeth, and

-a spring-pressed dog G, mounted in the flange:

of the handle-base for engaging the ratchet
on the coupling-sleeve, and locking the parts
together; substantially as described.

7. The combination with a handle - base
formed with flanges A", of a valve-block
abutting against said handle-base, a cylinder
F, provided with a flange f, at its rear end
and abutting against said valve-block, a eol-
lar or coupling-sleeve E, formed with an in-
turned flange e, at its front end, which codp-
erates with the cylinder-flange f, said coup-
ling - sleeve having a thréaded connection
with the flange A", and a dog G, engaging
notches or serrations at the rear of said coup-
ling-sleeve, said dog being mounted in the
flange of the handle-base, and being provided
with a spring for causing its engagement
with the collar or coupling-sleeve; substan-
tially as described. :

8. The combination with a threaded flange

| A", of a coupling-sleeve E, engaging there-

with,said coupling-sleeve being provided with
notehes or serrations on its engaging end, a
dog G, pivotally mounted inthe flange, a tor-
sional spring for holding said dogin engage-
ment with the coupling-sleeve, and a cap-
piece fixed on the dog’s spindle, by which the
-dog may be disengaged from the coupling-
sleeve; substantially as described.

9. The combination with a cylinder bored
to two different diameters, of a piston of cor-
responding diameters arranged therein, said
cylinder being proyided with ports for admit-
ting constant pressure in front of the larger
head of said piston, and a valve of two differ-
ent. diameters, which projects into the said
larger bore of the eylinder for intermittently
admitting pressure behind the larger head of
said piston, and a port which is controlled
by said piston, for intermittently admitting
and exhausting pressure behind the head of
said valve; substantially as described.

10. The combination with a cylinder formed
with two different diameters, of a piston ar-
ranged in said cylinder, the body portion of
said piston operating in the smaller diame-
ter, and the larger head of said pistonin the
larger diameter, said head being connected
to said body portion by a reduced shank, of
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a valve-block arranged at the rear end of said
cylinder, said valve-block containing a valve
of two diamefers, which operates in a corre-
spondingly-bored opening, a pressure-supply
passagehavinga port which constantly opens
in advance of the larger head of the piston,
and having a portwhich is controlled by said
valve, which port intermittently admits pres-
sure behind the larger head of the piston,
and a port opening behind the head of the
valve, which port is controlled by the piston;
substantially as described.

11. The eombination with a valve-block
formed with an inlet-passage 1%, port 4*, ex-
haust-space 3, and port 10, of a hollow valve
I, provided with a head at its rear end, and
with openings ¢ and ¢' in its side wall, which
codperate with the exhaust-passage when the
valve is in a forward position, and a piston
for positively moving said valve to the rear
for closing said exhaust-passages and open-
ing the inlet-port 4*%; substantially as de-
scribed.

12. The herein-deseribed valve, which is
adapted to be moved positively in one direc-
tion by contact of its controlled piston, said
valve being moved in the opposite direction
by pressure, the same consisting of a hollow
body portion having an enlarged head at its
rear end, openings 2 and 7' in its side walls,
and flattened sides atits frontend; substan-
tially as described.

13. Thecombination withacylinder formed
with a bore of two diameters, of a piston of
corresponding - diameters arranged in said
bore, a valve-block abutting against the rear
end of the cylinder, a hollow valve I, slid-

ingly mounted in said valve-block, the for-

ward end of which valve is reduced and pro-
jects into the cylinder-bore, & head on the
rear end of said valve, the side walls of said
valve being provided with openings ¢ and 7/,
and suitable port arrangements whereby
pressure is constantly admitted to force the
piston to the rear, the pressure behind said
piston being exhausted through the exposed
opening 7, the piston near the rear extremity
of its stroke contacting with the valve to

[/ 3.

move the same rearwardly and open a live-
pressure port, around the flattened sides' of
the valve to admit a preponderance of pres-
sure behind the piston; substantially as de-
scribed.

14. In a pneumatic hammer, the combina-
tion with a cylinder bored to two different
diameters, with a shounlder between, a pres-
sure - supply duct opening into the larger
chamber near its forward end, a piston hav-
ing an enlarged head fitting in the larger
bore, and a small body portion fitting in the
small bore, said head being connected to said
body portion by a reduced shank, a valve
which projects into the cylinder, and which
is struck by the piston to be moved in one
direction, and a port for intermittently ad-
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mitting pressure behind tlie other end of said -

valve for throwing the same; substantially
as desecribed.

*15. The combination with the ecylinder
formed with bores of two different diameters,
of a piston arranged therein, a valve for con-
trolling the admission of pressure to, and its
exhaust from, the chamber behind the piston,
said valve projeeting into said chamber in
one of its positions, where it is struck by the
piston and moved in one direction, a passage
leading from behind the valve.and opening

into the piston-chamber by a port located in

advance of the shoulder between the bores
of the eylinder, which port is adapted to be
opened and closed by the piston, ah exhaust-
port 11, in the cylinder, in advance of said
last-named passage, said cylinder being like-
wise provided with a port-opening 1°, for
admitting pressure behind the piston when
said piston has moved forward beyond its
normal. operating position; substantially as
désecribed. '

In testimony whereof I hereunto affix my
signature, in the presence of two witnesses,
this 7th day of December, 1898,

EDWARD C. MEISSNER.

Witnesses:
W, H. Scorr,
A, S. GRAY.
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