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To all whom it may concern: ‘
Be it known that I, Max MaxTMiniax, 2
subject _
ing at Buffalo, in the county of Krie and
' State of New York, have invented & new
and useful Improvement In Preunmnatic
Hamumers, of which the following is a speel-
fication. ’
This invention relates to pnewmatic ham-
1o mers which are used for riveting, chipping
and similar purposes.

T hanuners of this charvacter as heveto- !

fore constructed it has been necessary fo first
shut the valve in the main air
15 or hose before the hammer could be de-
tached from this air supply tube. ctherwise
the air wonld be wasted and the tube would
be violently. whipped by the action of the
escaping air and endanger the workman.
One of the objects of this inveution is to
provide means for auntomatically
{he escape of air from the supply tube the
instant that fhe same is disconnected from
the pnewmatic hammer, thereby avoiding
o3 the necessity of turning off the air in the
main air supply tube and also avouding the
possibility of being injured.
In prioy pnewmatic hamwers i
heen customary to form the seat for the aiv
ag reversing valve divectly on the valve box
which necessitated replacing the entive box
when the valve =seat beeame  worl. My
improved pneumatic hanuner s designed
{o overcome this objection by
the valve box with a separate seat or euide
for the air reversing valve which is remov-
able and therefore easily renewable when
worn ont withont necessitating the venew
of the entive valve box.

20

has alvo

35

40
proved pnenmatic hamer consisls n =0
organizing the reversing atr valve nechan-
ism that the piston during its reciprocating
moventent passes into and out of the revers-

15 ing valve which latter for this purpose is

preferably made of tubular form and wov-
able lengihwise between inner and outer
tnbular guides or valve seats andk thus per-
mits of materially shortening the haniuer.

For the purpose of enabling the piston to

e started promptly from the extreme upper

or vear end of its stroke, the upper end of

the piston is beveled or {apered o as {o per-
mit the compressed air to operate upon the

55 gsame more efficiently in effecting the initial

30

portion of its downward or forward move-

of the Emperor of Germany, vesid- |

supply tube |
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Another feature of novelly oy ame

Specification of Tetters Patent.
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Serial No. 507,462

ment, the piston being preferably tapered
or beveled at both ends so as to avoid the
necessity of special care on the part of the
operator in introducing the piston into;the
power cylinder.

Another improvement in this hammer
consists in providing means, whereby the

| piston may be permitted to. make a long

cutting off |

providing |

| stroke for doing heavy work or

stopped
short of its full stroke when a short stroke
is required for light work.

Another object of this invention is to pro-
vide simple means for iubricating the piston
and operating the lubricating means LY
motion derived from the piston.

Tn the accompanying drawings consisting
2 sheets: Figure 1 is a fragmentary ton-
oitudinal section of & pneumatic hammer
embodying my improvements and showing
(he nir reversing valve in the posiiion n
which air is admitted to the upper end ot
{he power cylinder and the dead or spent alr
is exhansted from the lower end thereot.
Tig. ¢ is n fragmentary view similar to Fig.
1 but showing the air veversing valve in the
position in which the live or compressed aiv
is admitted to the Tower end of the power
eylinder and the dead or spent air is ex-
hausted from the upper end of the same.
Tig. 3 is a fragmentary longitndinal sce-
Lion. taken on a line different from Tigs. 1
and 2. and showing the live air connections
whereby air is admitted to the lower end of
{he reversing valve foraiding in raising the
latter and holding the same in its ele rated
position. Figs. 4 and:- 5 are transverse sec-
tions in the corvespondingly numbered lines
in Fie. 2. vespectively. Fig. 6 1s a frag-
mentary longitudinal section of the pneu-
matic hammer, showing means for stopping
the wovement of the piston
or- long stroke when a short stroke of the
came is desired.  Fig. T is a scctional eleva-
tion of the hammer on a.reduced scale.

Similar characters of reference indicate

LB
{28

corresponding pavts throughont the several’

VIOWS. .

fu its general organization, my improved
puenniatic banimer comprises & power cyl-
inder 1 which is provided at its front or
lower end with a rivet set 2 or other tool
which is to be operated, a piston 3 recipro-
cating lengthwise in the power cylinder, a
valve ehest 4 arranged at the upper ov rear
end of the power cylinder. a handle & de-
tachably connected with the upper ov rear
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end of the valve chest by a screw joint or
otherwise, an air supply tube or hose 6 con-
nected with the handle, a manually con-
trolled throttle valve arranged in the han-
dle and adapted to control the supply of
compressed air to the hammer, and an air
reversing valve miechanism arranged within
the valve chest and operating to place the
opposite ends of the power cylinder alter-
nately in communication with -the com-
pressed air supply and the atmosphere.

The throttle valve is arranged in the main

- air delivery conduit 7 which leads from the
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inlet nipple 8 at the upper end of the handle
dowrwardly to the reversing valve mechan-
1sm and may be of any suitable construction
but preferably consists of a tubular valve
~geat 9 arranged in a correspondingly-shaped
opening extending across the delivery con-
duit or passage 7 and having two openings
10 arranged on opposite sides in line with
the adjacent parts of the delivery conduit,
a cylindrical slide valve having enlarged
end portions 11, 12 engaging with the bore
of the valve seat and a reduced central part
13 connecting the enlarged end parts, a
spring 14 bearing against the inner end of
the throtile valve and operating to move the
same backwardly, so that the front part of
the valve closes the lower port 10 and cuts
off the supply of air to the hammer, and a
trigger 140 pivoted on the upper part of
the handle and adapted when depressed to
engage with the outer end of the valve and
shift the latter forwardly, so that the en-
larged front part thereof uncovers the lower
port 10_and permits the compressed a‘r to
pass to the reversing valve mechanism and
the power cylinder. o

The automatic check valve whereby the
escape of air from the main supply tube is
cut off upon detaching this tube from the
handle of the haihmer is preferably com-
bined with and forms part of the means
whereby this tube is detachably connected
with the hammer, the means for this purpose
shiown in the drawines being preferred and
constructed as follows:

L5 represents the tubular casing or hous-
ing of the check valve which is provided
at its rear end with a nipple 16 inserted in
the front end of the main uir supply tube
and permanently secured thereto by means

of a champ 17 ot othorwise, The oy ¢

\
i

-1x provided with
ant .

- 952,707

valve casing and having a valve stem 22
which extends forwardly through the de-
livery nozzle beyond the front end of the
same. Upon screwing the nozzle 18 into the
nipple 8 the front end of the valve stem 22

-engages with the periphery of the tubular

valve seat of the throttle valve or other sta-
tionary abutment, whereby the check valve
is moved rearwardly away from its seat and
air is permitted to pass from the supply tube
or hose into the delivery conduit of the pheu-

-matic hammer. Upon unscrewing the nozzie

of the check valve casing from the nipple of
the delivery conduit 7, the pressure of the air
in the supply tube against the back of the
check valve forces the latter against its seat
in the casing, thereby automatically cutting
off the escape of air from the tube. By this
means it is unnecessary to first turn off the
air in the main supply tube near the air
compressor or the main supply pipe as has
been customary heretofore, thereby not only

80

85

saving time but also preventing injury to .

the workman as frequently occurs when the
air supply tube is detached from the pneu-
matic hammer without first cutting off the
air supply to the tube,

+ The air reversing valve mechanism com-
prises generally an inner tubular valve guide

or seat 23, a tubular reversing valve 24 ar-

ranged around the upper part of the inner
guide, an onter tubular. valve guide or. seat
25 surrounding the tubular valve, a tubular
valve box 26 surrounding the outer valve
guide, and a circular top, plug or cap 27 ex-
tending over the opening within the bore of

the inner and outer valve guides and valve

90

100

and resting with its underside against the .

upper ends of the outer valve guide and
valve box while its upper side engages with
the underside of the handle 5.

.The inner valve guide or seat has its hore

105

of the same diameter as that of the power

cylinder and arranged axially in line there-

‘with and has an upper narrow part which

is provided with an annular row of upper
exhaust ports 28 through which the spent
air is permitted to escape from- the upper
end of the power cylinder and a lower wide
part which is seated with its underside on a
shoulder 29 formed between the power cylin-
der and the valve chest while its upper side
rV L

{ | o

an upper annular shoulder.

O (e inton v
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is provided with an annular groove 32
Above its lower edge and in its wide part,
the reversing valve is provided with inner
and outer annular arooves, 34, 35, which are
formed respectively in the bore and the
periphery of this valve and are connected
by a plurality. of radial openings or pas-
sages 36, Above the annular channels or
grooves 3, 35 and the conpecting passages
36 the wide lower part of the reversing valve
is provided in its periphery with an annular
transfer passage 37, the lower side of which
forms a pressure face or shoulder 38, Above
this transfer passage the upper narrow part

of the reversing valve is provided in its:

periphery with an annular npwardly facing
shoulder or pressire face 39 »

The outer tubular guide rests with its

1

S

L the bore of the valve chest, its lower end

rests upon the lower shoulder of the inner
cuide. the lower part of its bore engages
With the lower large or wide part of the
outer guide. while the upper part of its bore
opposite the ports i, 46,48 of the outer
guide Is separated by an intervening pas-
sage 49 from the npper part of the outer
guide, this passage belng preferably formed
by reducing this part of the outer guide, as
shown in Figs. 1 and 2. In ifs lower part
the valve box is provided with a plurality of
Jongitudinal passages50 each of which opens
inwardly into an annular passage or groove
51 fornied in the bore of the valve box and
communicating with the alternating ports

lower end on the lower shoulder of the in--

ner guide and is provided above its lower |

edee with a valve vetaining port 40 and a
vent port 41 which are adapted to be closed

by the lower part of the valve when the

same is Jowered and to be uncovered by this
part of the valve when the same is aised.
Above the vetaining and vent ports, the
outer guide i~ provided with an annular row
of main air ports 42 which are arranged
transversely opposite the upper eylinder ex-
haust parts 28 of the inner guide and serve
as part of the outlet or passageway for the

air exhausted from both ends of the power |
- evlinder.

Above the main ports, the outer
guide is provided with an aunular row of
alternating ports 43 wlhich serve at one thoe

as air admission ports through which com- !

pressed air passes into.the lower end of the
power cylinder and at another time as ex-
haust ports for carrying the air from the
lower end: of the power cylinder to the at-
mosphere. In line with these alternating

ports the outer valve guide or seat is pro- !

vided in its-bore with a downwardly facing
amnmular shoulder 44 and above this shoukder
and the alternating ports, the outer guide is
provided with an aunular row of lower pis-

ton shifting ports 45, whereby the air is ad- |

witted to the lower end of the power eylin-
der for raising the piston.  Above the lower

‘piston shifting ports the outer guide is pro-

vided with an upper valve shifting port 46
: for moving the reversing
valve downwardly, Transversely in line
with the upper valve shifting port the hore
of the outer valve guide is provided with a
downwardly facing shoulder 47 which is ar-
ranged opposite the upwardly facing shoul
der 39 of the reversing valve. Above the
last wentioned shoulder of the outer guide
the latter is provided with an annulav row
of upper piston shifting ports 48 whereby
air is admitted to the upper end of the
power eylinder for pushing or moving the
piston dewnwardly in the cylindey. -
The valve box fits with its' periphery into

1

- of the onter guide while its lower end com-

mnnicates with an oblique passage 52 in the
enlarged lower part of the inner guide, this
last mentioned passage in turn communi-
eating with a Jongitidinal passage 53 formed
in the, wall of the power cylinder and ex-

! tending to the Tower end of the hore of this

evlinder, as shown in Figs. 1 and 2.

On one side the valve box is provided with
a longitudinal passage 54 which opens at its
upper end info the passage 49 between the
upper part of the hore of the valve box and
the upper part of the outer guide while its
lower end communicates with the valve re-
{aining port 40 of the outer guide, as shown
in Fig. 8. On its opposite =ides the valve
box 1z provided with a passage 55 which
places the vent port -+ n connmunication
with the uearest Jongitudinal wir passage 50.

In the lower part of the valve box and
alternating with (he longitudinal passages
50 the same is provided with a plurality of
longitudinal passages 56 éach of which com-
pnteates at it upper end with an annnlar
pissage 57 formed in the bore of the valve
hox in lne with the nain exbaust ports 2
of the outer valve guide while its lower end
commimientes with an exhaust passage o8
formed in the lower enlarged part of "the
inner guide and the last mentioned passage
in turn communicating with an exhanst pas-
sage 59 formed in the adjacent part ot the
wall of the power evlinder and opening o
the atiosphere.

G0 represents a plurality of longitudinal
pussages arranged i the enlarged lower
part of the inner valve guide and each open-
dng ate its upper end through the upper
<houlder of this guide while its lower end
conpmunicates with o Jongitudinal air pas-
sage 61 nrranged lengthwise in the wall of
the power evlinder and opening through the
hore of said evlinder shout midway of the
length thereof and operating {o admit air
from the evlinder underneath the reversing
valve for lifting the latter during the last
part of the downward or forward stroke of
the piston. . '

Tlhe downward movement of the reversing
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valve is limited by engagement of its lower
end with the upper shoulder of the inner
guide, as shown in Ifig. 1. The upward
movement of the reversing valve is limited
by engagement of its upper shoulder 39 with
the downwardly facing shoulder 47 of the
outer guide, as shown in Fig. 2. The cap
or top of the reversing valve mechanism is
provided with a-plurality of air passages 62
which communicate at their upper ends with
the main air delivery conduit 7 while their
lower ends communicate with the air pas-
.sage 49, Transversely in line with its up-
per shoulder 39 the reversing valve is pro-
vided with one or more vent ports 63.

In the position of the¢ parts shown in
Fig. 1, the piston 15 in its highest position
‘and the reversing valve is lowered for ad-
mitting compressed air into the space above
the piston for propelling the same down-
wardly while the- lower end of the power
cylinder is connccted with the atmosphere
for permitting the air to exhaust therefrom,
In this position of the reversing valve the
compressed air passes suécessively from the
“delivery conduit 7 downwardly through the
passages 62 in the top or cap, thenee down-
wardly through the passage 49 between the

ralve box and upper part of the outer guide,
thenee through the upper ports 48 of the
~outer valve guide, and thence into the space
above the-upper end of the piston, whereby
the latter i1s moved forwardly or down-
wardly by the pressure of the air against
the same. Some of the compressed air also
enters through the ports 46, 63 and bears
against the upper end of the piston.-and as-
sists in propelling the same forwardly after

20

25

the sam has passed the ports 63 during the:

40 initial portion of its downward nmovenient.
The valve is at this time held in its lower
or foremost position by the pressure of the
air against the upper edge of the same and
also against the upwardly facing shoulders
38 and 39 thereof., While the piston is thus
being moved downwardly the spent or dead
air m front or below the same is expelled
and passes successively from the lower end
of the power cvlinder through the passages
53 ot the power eylinder, the passages 32 in
the inner guide, the passages 51, 50 in the
alve box, thence through the alternating
ports 43, transfer passage 37, annular pas-
¢+ sage 57 and longitudinal passages 57, 56, 58,
55 19, to the atmosphere. . ,
After the piston has completed about one-
half of its downward or forward siroke, the
rear end of the same uncovers the lower end
“of the passages 61 in the power cylinder
perwiitting live or compressed air to pass
upwardly through these passages and thence
through the passages 60 in the inner guide
into the space below the lower end of the

45

50

60

reversing valve, thereby causing the laiter to |
be raised. After this valve has bean par- | downward movement of the reversing valve

65

x
!
|

952,707

tially raised, the lower portion thereof un- .

covers the retaining air port 40, thereby per-
mitting additional live air to pass directly
from the upper part of the valve box through
the passage 54 into the space below the re-
versing air valve, whereby the upward move-
ment of the same is assisted and effected
more quickly than if the same were raised
solely by the air supplied by the longitudinal
passages 6L, The instant that the reversing
valve has been thus raised into its uppermost
position, as shown in Fig. 2, the live or com-
pressed air is diverted and ‘caused to pass
successively from the space 49 between the
valve box and the upper part of the outer
guidethrough the lower piston shifting ports
45, annular transfer passage 37, alternating
ports 43, annular passage 51, longitudina

passages 50, 52, 53 to the lower end of the
power cylinder, thereby causing the piston
therein to be raised or moved backwardly by
the pressure of the air against the lower or
frout end of the same. The spenj or dead
air above the piston during this time is ex-
pelled and passes successively through the
ports 28 in the inner guide, the passages 34,
33, 86 in the lower part of the valve, the
ports 42 in thecouter guide and thence

70
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through' the passages 57, 56, 58 and 59 to

the atmosphere. After the piston during its
return or backward movement has passed
the lower end of the air passages 61, the
space below the lower end of the reversing
valve is placed in communication with the
fower end of the power cylinder into which
the live air is entering but this does not af-
fect the position of the reversing valve. Dur-
ing the last part of the upward or return
stroke of the piston the same covers the ex-
haust ports 28 in the inner guide. After the
piston reaches this uppermost position, the
pressure of the air agaiustthe upwardly fac-
ing shoulders 38, 39 of the reversing valve
preponderates over the pressure of theair
against the lower end of the reversing valve,
thereby cansing the sanie to be moved down-
wardly into its lowermost position, as shown
in Fig. 1, aud causing the air connections to
be again reversed for propelling the piston
with a forward stroke. During the upward

- mmovement of the reversing valve the air con-
fined between the apper shoulders 89, 47 of

the valve and outer guide is permitted to
escape through the vent ports 63, thereby
preveniing the movement of the valve in this
direction from being cushioned and permit-.
ting the same {o be shifted quickly in this
direction. s the reversing valve 1s moved
downwardly, the air below the same is per-
mitied to pass freely from the space below
this valve through ‘port and passage 41, 53,

100
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in the lower part of the outer gnide and the

valve box to the adjacent longitudinal pas-
sage 50 in the latter, thereby preventing the
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from being cushioned and permitting the

same to move quickly in this direction.
For the purpose of permitting automatic

lubrication of the piston and reversing valve

mechaniem while the same is in operation .

the following means are provided: 64 vep-
resents a reservoir for grease
in the upper part of the cap or plig 27 and
having its top -normally closed by a cover
65. Centrally in the bottom of this reser-
voir the same is provided with an outlet
passage G6 which communicates with the
bore of the reversing valve mechanisi and
the power eylinder and which is pivoted
its upper end to the valve seat G7. 08 vep-
vosents o lubrieating valve engaging with
the eat 67 and provided with a stem 69
which projects dovnwardly throngh the
passage 66 into the space in the reversing
valve mechanism. This valve is normally
or vieldingly held in its closed position by
menns of o spring 70 which is preferably
interposed between the top of the valve and
the underside of the cover G5. During the
tast part of euch upward stroke of the pisten
its upper or rear end engages with the stewm
of the lubrieating valve and lifts the latter
from its seat, thereby opening'the passage
8¢ and permitting
oil in the reservolr, or the grease therein
which has been melted by the. heating of
the hammer, to escape therefrom into the

reversing valve mechanism and power cyl-
inder for Iubricating these parts.

Tor the purpose of enabling the com-
pressed air upon entering the upper end of
the space within the reversing valve mech-
anism to-obtain a prompt hold upon this
end of the piston and move the same quickly
downward, this end of the piston is beveled
upwardly, as shown at 71 in Figs. 1 and 2.
Tn order to avoid thé necessity of special
care on the part of the operator when intro-
ducing the piston into the power cylinder,
hoth ends of the piston are thus beveled, as
Jown in the drawings, so that it is inma-
terial which end is placed uppermost into
the power cylinder.

THeavy riveting or
quires

at
av

other heavy work re-

piston while the light work can be accom-

plished by a shorter strake. To permit of

~thus obtaining either, 2 short or a long

stroke in this pneumatic hammer, 2 stop de-
vice is provided which ig adapted to project
into the path of the piston and limit its re-
turn or backward movement short of the full
stroke but which when removed from' the
hammer permits the piston to again return
or move backwardly its full stroke when 2
heavy blow is required. . This stop device
preferably consists of a ring T2 which is
adapted to. be clamped between the under-
side of the inner guide and the shoulder of
the power eylinder and which projects into

or oil furmed |

a small quantity of the.
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2 comparatively long stroke of the

s the eylinder

=4

the path of the piston aud is provided with
openings 73 which connect the adjacent pas-
gages in the power cylinder and the inner
guide. When this ring i in place it forms
a stop which Is engaged Ly the upper end
of the piston and prevents ihe latter from
entering  the veversing valve  nechani=ny,
thereby =hortening the stroke of the same
accordingly. When a loug stroke of the
piston is required. thi= stop plate or ving can
be casily removed by naserewing the handle
from the valve ehest and taling the valve
werhanism out of the chest. thereby per-
mitting the piston to again enter the valve
mechanism and work with-a long stroke.,
By, thix means the use of air may be ceono-
mized and the operator relieved from un-
necessary vibrabion when doing light wark

1 elajm as my invention:

1.0 puewmatic hamwmer comprising  a
power eylinder, a power piston arranged In
said eylinder, a lnbricating chamber ar-
ranoed at the front end of the evliuder and
having an outlet in its bottom, a valve for
closing the outlet having a stei projecting
forwardly into the cylinder in position to
be éngaged by the reav end of the piston for
opening the valve, and a spring for closing
said valve. ' T

2. A pneumatic hammer comprising &
power cylinder, 2 piston reciprocating in
waid eylinder, and a remov ble stop adapted
to be arranged in the path of said piston for
producing a short stroke of the same and to

Le removed from the path of said piston to
permit the latter to take a Jong stroke.
3. A puemmatic hawpmer -compurising i

power cylinder, & tubilar guide nrvanged at
the rear end of the eylinder, a piston adapi-
ed to veciprocate lengthwise iu the eylinder
and guide for producing a long stroke of
the same, a stop ring adapted to be placed
between said cylinder and guide and adapt-
ed to arrest the piston for producing n short
stroke of the samc. v

4. A pueumatic hammer comprising
power cylinder. a piston reciprocating in
the eylinder, and 2 valve mechanism for al-
ternately admitting air into and permitting
{he sumne, to exhaust from opposite ends of
the cylindev comprising an luner tubular
guide arranged at the rear end of the eylin-
der and having a bore of the same diameter
and having an exhaust port
oxtending Trem its bore 1o its periphery, an
outer tubular guide having an upper piston
shifting rir port adapted to lead to the up-
per end of the cylinder, an upper valve
shifting air port, a lower piston shifting aivy
port adapted to Jead to the lower end of the
eviinder, in alternating air supply and ex-
haust port, an exhaust port communicating
with the atmospheve, and a lower valve
shifting air port, and a tubular reversing
valve movable lengthwise bettween -said in-
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ner and outer valve o
upper end adapted to cover and uncover the
upper piston shifting ports and having a
passage adapted to connect said alternating
port of the outer guide with said lower pis-
ton shifting port or said exhaust, port of the
outer guide, and an exhaust passage adapt-
ed to connect and disconnect the exhaust
ports of the inner and outer guides. .

5. A pneumatic hammer comprising a
power cylinder, a piston reciprocating in
said cylinder, and a valve mechanism for al-
ternately admitting air to and exhausting
the same from opposite ends of the cylinder
comprising an inner tubular guide having a
bore of the same diameter as the cylinder
and having exhaust ports for the upper end
of the cylinder, an outer tubular guide hav-

upper valve shifting
piston shifting air
supply and exhaust
ports and lower valve
provided in its bore
valve shifting ports with g downwardly-
facing upper shoulder and provided oppo-
site said alternating ports with a lower
downwardly-facing shoulder, and a tubular

ports, alternating air
ports, main exhaust
shifting air ports and

opposite said upper |
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g upper piston shifting air supply ports, |
air supply ports, lower |
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valve adapted to recipfocate

lengthwise -between said inner and outer-

guide and having an upper end of the same
bore as the cylinder and Inner guide and
adapted to cover and uncover the upper pis-
ton shifting air ports and provided in its
periphery with a passage adapted to connect
said  alternating ports either with said
lower piston shifting port or said main ex-
haust port, an exhaust bassage adapted to
connect and disconnect said main exhaust
ports and said upper cylinder exhaust ports,
said valve being also provided on the upper
part of its periphery with an upwardly fac-
ing shoulder which is arranged opposite the
upper shoulder of the outer guide, and g
downwardly fscing shoulder in its Lore op-
posite the upper end of the inner guide and
1aving vent
shoulder, the Tower end of said valve being
adapted to cover and uncover -said lower
valve shifting ports.
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