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line 8 8§ of Fig. 5.

UNTTED STATES

EDWARD C. MEISSNER, OF ST.

PATENT OFFICE.

LOUIS, MISSOURL

PNEUMATIC HAMMER."

SPT?FIFIGATION formlng part of Letters Patent No. 626 497 cla,ted June 6, 1899.
Apphmtwn filed December 13,1898, Serial No, 699,117, (No model.)

To all whom it may concerm:

Be it known that ¥, EDWARD C. MEISSNER,
a citizen of the Umted States, remdmﬁ' at ‘rhe
city of St. Louis, State of Mlsqouu hcwe in-

vented a certain new and useful Impmve-'

ment in Pneumatic Hammers, of which the
following is a full, clear, and exact descrip-

tion, such as will ena,ble others skilled in the

art to which it appertains to make and use
the same, reference being had to the acecom-
panying drawin os, f{)rmmﬂ' partof this speci-
fication, in w hich— |
I‘wme 1 is a longitudinal sectional view
thr{m gh my 11111)1*0?@(] pneumatic hammer,
shownm the piston in its rear position. Fig.
218 a 8111‘111&1‘ view, the handle being omitted,
showing the plston in its forward p031t1011
Fig. 3 is a similar view showing the piston in
its extreme forward position. PIU 4 1s a de-
tail view of the adjusting-nut for plaemﬂ' a
tension on the throttle- valve spring. Fig. 5
1S a longitudinal sectioual view of Lhe valve-
block. Fw
of the same. Iig. 7is a cross-sectional view
of the same on line 7 7 of Fig. 5. Fig. 8is
a cross-sectional view of said V&Ive blouk on

Kig. 9 1s a lonfrltudmal
sectional view on line 9 90of Fig. 7. Fig. 10

18 a longitudinal sectional view “of the c}lm-
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der or bmrel Fig. 11 is an end elevational
view of the same. Fig.12is a cross-sectional
view of the ¢ylinder on line 12 12 of Fig. 10.
IFig. 13 1s a cross-sectional view of the c,yhn-
fler on linel3 13 of Fig.10. Fig. 14 is a cross-

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. 16 is a
101]{?11:11(111]&1 sectional view tht'ouﬂ'h said
sleeve IFig. 171s a view in side elevamon of
the handle and part of the ¢ylinder, showing
the manmner of locking the coup]lnn'-sleeve in
its home position; and Fi 1. 13 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 Chlb&l or hke tool 1s loosely
111t1'0duced into the nose of the cylinder for
recetving impacting blows from the piston.
The engine is desi ﬂ*ned to be held inthehand

6 18 a rear end elevational view

| of an operatorand guided in its work. Fluid-
pressure, usunally in-the form of compressed

air, is supplied to the engine through the

“medinm of flexible hose 01'31,1pp15 -pipe, Wthh

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 Huild to (he 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 e‘{tremely tu'esome and
difficult.

With this object in view the invention con-

sists in the novel construction of the throttle-

valve, the means foradjusting the tension of
its spring, and the means for regulating or

controlling 'said valve.

Another feature resides in the construetion
of the cylinder, valve-block, and handle-base,
whereby said pmts are coupled by the sleeve
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or collar, and in the provision of means for

locking said sleeve or collarin its home or ad-
;msted position. | |

‘Another feature resides in the novel Con-
struction and method of opemtmn of the pis-
ton- contro]hnfr valve.

Another féature resu:leq in the construction
of the piston and the port arrangements for
admitting pressuretoactuate the same, where-

by in the abseﬁce of a 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 béing
delnered only at one pmnt-—-—to wit, at the
rear of the piston—and said port arrange-
ments being sueh that upon the introd uetmn
of the tool the piston will be moved rear-
wardly into an operating position and i lnme-
diately commence reciprocating.

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 pro-—-
vided with a smtable ‘inlet duet or port
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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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ais provztded for the attachment Of the hose " WhIGh receives the pl&tOIl -contr ollmﬂ* valve is

or suitable nipple.

B indicates athimble th rea,ded mto the- base'
.of thehandle and across alive-pressure cham-

ber a’, said thimble receiving a sliding throt-
tle-valve C, which is held in a closed position
by a spring c.
the handle, bears aﬂ'amst the valve C at one

“end and a lever D', p1v0ted at d, bears against

IO

the other end of rod D. A bhdlnﬂ' thumb-
plate D", preferably provided with a lug or

projection at its upper end, is mounted upon

20

" duect a”

| prefera,bly knurled, so that it can be moved
in both directions W1th ease by the thumb of

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 IFig. 3, rod
D will force the throttle-valve downwardly
and open a series of openings b in the thimble
B and admw fluid-pressure into the supply-
The face of the thumb-plate D" is

the operator. |
‘The spring C, which tends to hold the throt-
tle-valve home bears at its other end against

“a block €/, whlch is interiorly threaded in the

., 30

thimble B. Block C'is provided with an out-
wardly-extending stem ¢', angular in cross-
section, which is received in a correspond-

- ingly-shaped openingin acap-piece C'', which

_.35

is held in its outer position by a spring ¢”
terposed therebetween and the block C'.
A pin ¢

-~ against the outer face of the flange on the in-

_40
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- notchesc

ner end of the cap-piece and fits in suitable

Frrr

flange, whereby when said cﬂp.—piece 1s pressed

.inwmdly it slides on stem ¢’ and being dis-

Tr

engaged from the pin ¢ is capable of be-

ing Lumed to adjust the block C' inwardly |

or oubwardly which adjustment regulates
the amount of travel, and consequently the
amount of por tOpemngs of the throttle-valve.
When pr essure isreleased from the cap-piece,

~ the spring ¢” forces the same outwardly and
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causes  an enﬂ*dtrement between one of the-

notches t_heleot’ “and the pin ¢, which pre-
vents accidental rotation of the parts.

A by-pass b is provided within the thimble
B to conduct pressure behind the throttle-
valve for the purpose of balaneing said valve
when in an open position, so. Lh'at the same

may be easily operated by its spring, and also

for assisling in holdmﬂ' said valve in a closed

- position.

The supply-duct o' is located to one side of
the slot A’ and opens into a concentrie groove
' in the handle-base. The handle- base 18

provided with interiorly-threaded flanges A"/,
which engage a collar or GOllphnﬂ*-Sleeve E |

whose for wamd end. is plowded with an 1in-
turned flange ¢, fitting under a ring or flange
7, formed at the rear end of the cylmder

A rod D, slidingly mounted in |

, in-

, Introduced into the outer end of
thimble B after the parts are assembled, bears

, provided in the outer face of said

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 enﬂ'lne |
notch 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 =, which is permitted to Tide over
said serrations when the collar 1s
screwed home and which prevents the acci-
dental unscrewing of said collar. "T'his dog
(G is mounted on a stem, around which 1s
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

‘being

iy )
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the same can be turned to raise the dog out

of engagement with the serrations on the end

of the coupling-sleeve whenever 1t it is de-
| sired to unscrew the said sleéeve.

ation of this dog isshown more clea,l ly in Figs.
1 and 17.

I will now describe the pmt ATl ﬂ,nwements
and the manner in which pressure 1s ddlmtted
to the piston and its controlling-valve.

- Thecylinder orbarrel, which Thave marked

' F, as an entirety is bored to two different di-
ameters, the largerof which receivesthe head
H of the piston and the smaller the body por-

9o

The oper-
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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 ¢yl-

inder near the shoulder or the beginning of :

the smaller bore, these ports 1601%13{-;-1111# with

ends into the live-pressure chamber or con-
centric groove a’’’. Pressure is thus con-
ducted undier orin advance of the larger head
of the piston and tends at all times to force
said piston rearwardly. Inother 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
rearand being made hollow for purposes here-
inafter described. Leading from the -ports

I1C

- corresponding ports 12, .22, and 3%, formed in -
‘the valve-block and whwh open at their rear

115

120

125

10, 2>, and 8* in the valve-block are ports 4°, |

which open into a concentric groove 4°, con-
trolled by.the front end of the body portion
of the valve I, these ports being claosed 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-block or that part of the engine | the valve is moved rearwardly to admit pres-

13Q
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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 cylindrical hollow 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
18 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 7/, which

are when 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 i1s the exhaust-chamber of the
engine. 'L'hischamber?din 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 alsc acting as a stop to limit
the forward movement of the valve. The rear

edges of the openings 2" when they pass this

stop confine a small quantity of air at atmos-
pheric pressure in front of the head ¢ for
the purpose of cushioning the valve in its
forward movement and preventing its head
from hammering. Chamber 5 has leading
from 1t a number of ports 6, which communi-

~cate with grooves 7 in the periphery of said
valve-block, said grooves opening into an’

exhaust-chamber 8, formed in the handle-
base behind the collar or coupling-sleeve L.
J are openings from this exhaust-chamber to
. Leading from behind the head
of valve I 18 a port 10, whose forward end
terminates in thesmaller bore of the cylinder
near the shoulder. o o
~As shown in Fig. 1, assuming the throttle-
valve to be open, pressure is being admitted
through the ports 1%, 22, and 3%, and 1, 2, and
5. 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

mmpacting blow on tlie end of the tool-shank
introduced through the nose of the cylinder.
1T'he position the piston oceupies in delivering
this impacting blow ig illustrated in Fig. 2,
where it will be seen that the space around

shank /v will connect the live pressure with

the port 10, carrying said pressure behind the
head of valve Ifor the purpose of foreing said
valve forwardly, as shown in Fig. 2.
forward position of valve I protrudes its front
end into the rear end of the larger cylinder-
bore, opens its openings ¢ to said chamber,
and registers its openings ¢ with the exhaust-
chamber 5. Such position of valve I relieves

the pressure behind the piston, and the con- .

through openings 9.

‘near their forward ends.

This !

stant pressure in front of the 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 %', and
into chamber 5, whence it is led through ports
6 into grooves 7 and into the exhaust-cham-
ber 3, 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 forees the same
rearwardly,so as to close its openingszand’.
1'his 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 valye.opens ports 4°
and admits pressure behind the piston, as be-

fore. -

Itis 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 ports-, 2, and 5 in front of the
“larger head thereof and open ports 1Y, 2°, and

3", leading from ports 1, 2, and 3, respectively,
_ 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

¢
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to the position shown in IFig. 2 or to such po-

sition that the ports 1, 2, and 8 will be opened
in front of the larger head of the piston. It
1s obvious that when the piston is in its for-
ward position, as shown in Fig. 3, being its
abnormal forward position, the valve I is in
1ts 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 1°,
2Y, and 3°; but by reason of the possibility
of accidental displacement of valve I from
such rearward position,which might result in

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 1°,
2°, 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 poris 1°, 2%, and

Dy 3

5”18 prevented by reason of the constant pres-

sure against the forward end of the valve. o
In the front end of the ecylinder I prefer to e

I1TO
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- receive the tool-shank, which bushing 1is

10

IS

20

‘ing of one or both of said parts.
—end of the piston is also, preferably, promded-

pinned in place bya pinj. Theinner end of
this bushing receives the front end of the pis-
ton when the same is in an abnormal position,

and thereby prevents the larger head of the
piston from coming in contact with the shoul-
der in the eylmder and prevents the batter-
The forward

with notches &' 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 ¢yl-
inder immediately back of the bushing J to

“admit the intake and outward passage of the

air drawn in and forced out by the cyllnder
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 fluids; but it is ob-
vious that but one or more of such ports can
be used, if desired.

I am aware that many minor changes in the
construction, arrangement, and combmatmn
of the seveml parts of my device can be made
and substituted for those herein shown and

 described without in the least departing from
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‘the nature and principle of my invention.
Having thus described my invention, what |

I claim, and desire to secure b} Letters Pat-
ent, 1Is—
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 18 op-
erated by said thamb- plece, substantially as
described.

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

- ingly mounted on said track, a spr ing-pressed

45

50

throttle-valve mounted in said handle, and a
series of connected levers actuated by sald

thumb-piece for operating said valve; sub-

stantially as described.
- 3. The combination with a handle, a thmt—

tle-valve mounted therein, said valve com-.

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

~anadjustable plug behind said Va,lve a spring

interposed between said valve and plu o and

- a sliding ¢ap-piece for adjusting said plu

55

60

substa,ntlally as described.

4. The combination with a handle of a
throttle-valve mounted therein, said valve
comprising a thimble fixed in said handle,

ble for closing ports theleln an adjustable
plug behind s.:ud 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; substantmllv as
deserlbed

5. The combination with a handle, of a

o shdmg thumb- plece arran ﬂ'ed thereon, a link |

a i said plston and a
sliding throttle-valve arranged in said thim-

4 - _— 828,497

‘thread in. a ha,rd metal bushing or sleeve J to | connected to said thumb - -piece, a lever td
{ 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-base
formed with a threaded flange, a valve-block
against which said base abuts; a cylinder

70
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havmﬂ* an outwardly-extending ﬂa,nn'e on its -

rear end which abuts against the other end
of said valve-Dblock, a collar or couphnﬂ'—
sleeve having an mturned flange engaging

‘the cylinder -ﬂa,nﬂ'e, said sleeve bemﬂ' a,lso
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 ﬂanﬂ'e'

of the handle- base for engaging the mtehet

| on the coupling-sleeve, and lockmw the parts

together; substantially as described.

7. The combination with a handle - base
formed with flanges A", of a valve-block
abutting against sald handle -base, a cylinder

F, provlded with a flange f, at its rear end

and abutting against s:zud valve-block, a col-

lar or couphnﬂ*-sleeve E, formed with an in-

turned flange e, at 1ts front end, which coop-
erates Wlth the cylinder-flange f, sald coup-

ling - sleeve having a threaded connection

with the flange A”, and a dog G, engaging
notchesor serra,tlons at the rear of said coup-

| ling-sleeve, said dog being mounted in the

flange of the handle- base and being provided
Wlth a spring. for causing 1ts engagement
with the collar or couplmﬂ‘-sleeve ; substan-
tially as described.

3. The combination with a threaded flange

{ A", of a coupling-sleeve I, engaging there-

w1th said coupling-sleeve bem prowded with
notches or serrations on its engaging end, a
dog G, pwotally mounted in bhe flan oe, a tm—
smn&l spring for holding said dogin engage-
ment with the eouplmb-sleeve, and a cap-
piece fixed on the dog’s spindle, by which the

-dog may be dlsenﬂ*aﬂ'ed from the coupling-

sleeve; substantmlly as described.

9. The combination with a cylinder bored
to two different diameters, of a piston of cor-
responding diameters drranwed therein, said
cylinder being provided Wlth ports for admit-
ting eonstant pressure in front of the larger
head of said piston, and a valve of two di: fer-
ent, diameters, which projects into the said

larger bore of the cylinder for intermittently

a,dmlttmn' pressure behind the larger head of

by said piston, for intermittently admitting
and exhausting pressure behind the head of
said valve; substanbmlly 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

larﬂ'er dmmeter said head being connected
to smd body portlon by a reduced shank, of

port which is “controlled.
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bore, a valve-block abutting aga

 626,49%

a valve-block arranged at the rear end of said
cylinder, said valve-block containing a valve
of two diameters, which operates in a corre-
spondingly-bored opening, a pressure-supply
passage having a 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 plston
_substantlally as described. |

11. The combination with a valve-block
formed with an inlet-passage 1°, port 4*, ex-
haust-space 5, and port 10, of a hollow valve
I, provided with a head ﬂt its rear end, and
with openings 2 and 2’ in its side wall, which
cooperate with the exhaust-passage when the
valve 1s 1n a forward position, and a piston
for positively moving said valve to the rear

for closing said exhaust-passages and open-
substantially as de-

ing the inlet-port 4*;
SCT 1bed

12. The herein-deseribed valve, whmh 18
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 enlarwed head at its
rear end, openings ¢ and v in its side walls,
and ﬂattened sides atits frontend; substan-
tially as described.
. 13. Thecombination mth“wyhnder formed
with a bore of two diameters, of a piston of
corresponding - diameters arranged in said
inst the rear
end of the cylinder, a hollow valve 1, slid-

Ingly mounted in said valve-block, the for-

ward end of which valve is reduced and pro-
jects into the cylinder-bore, a head on the
rear end of said valve, the side walls of said
valve being provided with openings 7 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 1its stro]{e contacting with the Valve to

ol

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-

seribed.

14. In a pneumatic hammer, the combina-
tion with a cylinder bored to two different
diameters, with a shoulder between, a pres-
sure - supply duet 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-
mitting pressure behind the other end of said
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valve for throwing the Same, substantially

as described. .

" 15. The combination with the eylinder
formed with bores of two different diameters,
of a piston arranged therein, a valve for con-
trolling the admlssmn of pressure to, and 1ts
ezlmust from, the chamber behind the plst(m

sald valve pro,]ectlxw 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, an exhaust-

port 11, in the ceylinder, 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
sald plstou has moved forward beyond its
normal operating position; substantially as
described.

In testimony whereof 1 hereunto affix my
signature, in' the presence of two witnesses,

this 7th day of December, 1898.
EDWARD C. MEISSNER.

Witnesses:
W, H. SOOTT
Af S, GRAY,
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