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This application relates to-a-pneumatic ham-
mering device and is more particularly concerned
with a. portable -electropneumatic ‘hammering
device adapted for use in rock breaking, riveting,
ramming, chiseling and like operations.

Hammerlng devices of various types are known,
for example pneumatic devices operated by -com-
pressed air supplied from an external source.
while compressed air hammering devices are
widely used, the necessity of providing a.continu-
ous supply of compressed air is in some cases a
serious disadvantage. ;

It is the principal object of the present.inven-
tion to provide an lmproved pneumatic hammer-
ing device. |

It is another object of the invention to prov1de
a device of the character indicated which:does
not require an external supply of compressed air.

It is a further object of the invention to pro-
vide an electrically-driven pneumatic hammering
device which is easy to operate and efficient in
operation.

According to the invention I prov1de a . phneu-
matic hammering device comprising a freely re-
ciprocatable piston adapted-to act upon, the 'tool
being driven and a. second reciprocatable piston
in air-tight communication - with the. eylinder
containing the first piston and driven from 'a
suitable power -source, e. g. an electric motor.

It is a feature of my device that the driven
piston may be continuously actuated but that the
free tool-engaging piston may be actuated at will
and automatically without: the use -of - switches,
valves or the like.

It is another feature of my dev1ce that it may
be embodied in a readily portable form and.may
be employed with a plurality of interchangeable
tools for rock breaking, riveting, ramming, chis~
eling or like operatlons which requlre an inter-
mittent striking force.

Other objects: and features of my- 1nvent1on
will be readily apparent from the following de-
tailed description-of one illustrative embodiment
of my invention and from the accompanying
drawing wherein there is shown, in vertical lon-
gitudinal section partly in elevation, a portable
electropneumatic hammer embodying features of
the invention.

Referring to the drawmg, the reference nu-
meral | designates a casing in which is rotatably
mounted a crank 2, the free end 3 of the crank
shaft being journalled in bearing 4 carried in a
pearing housing 5 secured in the wall of casing 1.
The driven crank shaft 6 is rotatably mounted
in, bearings 1 secured in bearing housing 8. dis-
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posed in the wall of casing. { opposite housing §.
The shaft 6 extends. exteriorly of the casing {
through. a flanged sleeve 10 and is provided at
its outer end with a sprocket wheel (2.  Mounted
over the casing [-and removably secured there-
to as by screws 14, is a motor i5 having a shaft
16 provided with a sprocket wheel 18.: A sprocket
chain 20 connects sprocket wheel 12 with sprocket
wheel 18 to provide a direct driving connection
between the motor shaft {6 and the crank shaft 6.
A protective housing. 22 secured, as by screws 24,
to the face of motor 16 and. the flange 25 of
sleeve 10 encloses the sprocket .chain 20 and the
related portions of the device. A cover plate 27
is removably secured, as by screws 28, to housing
22 to permit ready. accessibility of the sprocket
chain 20 and the sprocket wheels 12 and 18. The
casing i is provided with a plurality of apertures
30 to permit ready influx and efflux of air. ‘

The.lower end of casing [ is provided with an
inwardly 'directed flange 35 and. a eylinder 36
having .a finned. external surface is secured by
meahns of stud bolts’ 38 between the flange 35 of
casing | and a centrally apertured plate 40 which
has a downwardly-projecting integral sleeve por-
tion 42. The oufer surface of cylinder 36 is
formed with a plurality of spaced radial fins 44
which are suitably apertured to permit, the pas-
sage of stud bolts 38 and which are adapted to
permit air cooling of the wall of cylinder 36 to
provide rapid dissipation of any heat which may
be generated therein. On a line slightly below
its center line the cylinder 36 is provided with
aligned apertures 46 which provide communica-
tion between the interior of cylinder 36 and the
atmosphere, for a reason which w111 be appa,rent
as the description proceeds.

Positioned in cylinder 36 .is: a reclprocable‘
plston 50 suitably, provided with piston rings 52
and connected by means of connecting rod 54 to
crank 2. The connecting rod 54 is secured to
piston 50 by.a pivot mounting 55 which is secured,
as by bolt 56, to the piston §0, and the connecting,
rod 54 is mounted upon the pin 58.of the crank 2
by means of .a bearing 60 in the usual manner.
It will-be observed. that the lower. face of the
piston 88 is provided with a recessed central por-
tion 62 whereby a clearance is provided between
t}he lower. face of. the piston 90 and the inner
surface of plate 48 when the piston 50 is in its
lowermost position with the peripheral- portion
of. its lower face 63 in engagement with the plate
40, as shown in the drawing. The piston 50, as
may be.clear]ly seen in-the ‘drawing, is formed
with channels 65 extending vertically through the
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piston from the recess 62 and turning at right
angles to extend outwardly to the side wall of
the piston in alignment with the apertures 46
when the piston is in its lowermost position as
shown in the drawing. The channels §%, when §
the piston is in its lowermost position, thus pro-
vide direct .communication between the.. space
below the prston and the atmosphere Z,

Below cylinder 36 is a second cylinder 68 of
lesser diameter which is defined by two concen- 10 .
tric sleeve members 70 and 71 and an end mem- *°
ber 12 which has a downwdrdly’ éxtending ~in-
tegral tubular portion 74 and is threadedly en-
gaged with sleeve member 78, The em-
bers 78 and 7! extend upwardly into sleeve por- >
tion 42 of plate 48, the sleeve member 71 thread-
edly engaging sleeve portion 42;and:the upper
ends of the sleeve members 19 and 71 being. sep-
arated from the lower face of plate 48 by 4 metal
washer 75 and a 1es1hent ‘washer 76, which may
be formed from 1ubber or“other res111ent shock
absorbmg mater1al “The sleeve members 70 and
'H are. prov1ded in thelr lower -

20

atmosphere Set screws for ma1
B relatlve relatmnsmp of parts are sho
Freely rec1procable 1n cyllnder

12 1s f01 med with' apertures perm‘ttmg contmual 35
access of air below the pxstOn' ;

which. thlea dedly engages sleeve

has- a lower inwar dly extendmg

which is supported an apertured dis _35 th ugh

Wthh the tool shank 85 extends the too
96 whi

the upward movement of t
the d1sc $5.

member 90 98 is: disposed be-
tween the’ d1sc 85 and th ( Wer face of ¢
ber 1% to Dbrovide a shock absorbmg
the tool shank 85, e
dlawmg, the tool shank is i
95 and tubular portron 74 and
therefrom at w1ll Accrdental ¢

in the’ drawmg, ie. its’ normal pos1t10n main-

talned by a spring pressed member ms seated m 60

of the tool is effected by
by means 'of handle HZ INEA :

“The lower end, i. e. “the workmg end of the tool
85," Wh1ch in the embochment lustrated is' in
the form of a chrsel may have any deslred form
dépending upon ‘the type of Work to be performed,
by'the device, The tool, as prev1ously mentmned '
isreddily removable and’ a tool I ving tHe
sired end Iormatmn may be insert 3
thus” 4 plurahty of “tools having' d1ﬁerent end
formatlons may be used: 1nterchangeably

“"'The operation’ of the devrce shown 1n the draw-
ing’is a$ follows. = 7 ¢

70

1
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When the motor {5 is energized, the crank 2
is driven through the sprocket chain 20 and a
regular reciprocating movement is imparted to
piston 50. As the piston 50 moves upwardly dur-
ing its up-stroke, the movement of chanuels 65
above apertures 48 closes off communication be-
tween the atmosphere and the space below piston
e portion of eylinder 68 above piston 80
When the tool shank 85 i§ i the ‘position shown
An . the drawing, i. e. the operating position with
1ts working end in engagement with the surface
to be worked.:: Continued upward movement of
piston 56 thus causes a partial vacuum to be
created ’in the’ 1portion of cylinder 68 and
wer pls‘ 1n:80 is raised by the pressure of
the atmosphere ‘entering the lower portion of cyl-
inder:68:throiighithe apertures 86 and, after the
biston 80 has risen a short distance in eylinder
68, throtigh the apertures 77. When the piston
50 begins its down stroke, the air in the cylinder
68 between tHe lower surface ‘of ‘piston 50-and
X urface of ‘piston 80 is'compresséd and
Pist “driven-dowhwardly with* force
against’ the upper’ end ‘ofi ‘tool §hank 85, thereby
imparting“a "Shaip. stroke $6-the ‘tool .shank:
the ‘piston’ 59 aches ‘the ‘bottorn ~of its" down
stroke, " comm ication ‘with? the . atmosphere
through chann Is 65°is’ ‘again‘established and any
pressure is Tele “~'The | cycle istthen: 1epeated
and ‘in“this: »ma 3
hammering action‘upon thevetid:6f tool shatil 85
is effected. The resilient was T6 °dampens the
shoek 'of ‘the “ree piston’ 80 at the toprof its up
strcke End the’ ‘GOl spring 98 partly: absorbs the
shock of the tool against the device. -+ '

“When it is/'desired 6ot stop the: device, that 1s
to Stob” the hammering ‘Hetion upon ‘the shank
88 of thé tool; merely: necessary ‘to:remove -
nd of-the fool'from’ the suiface
7 iWHen: the piston~§0: strikes -the
top” of the téol shaink 85 under'these conditions
the shank 85 is driven downwardly until the ¢ol=
lar 86 strikes the end104:of ‘cabeh 1 80, or:at least
uiitil; the” upperend:of the:shink 85 is. below . the

5 lével of the ihner surface: of:bottom member 12:

When the tool shank 85 is'thus'ejected, the piston
88 moves dowiwardly: until:-tHe:boss 82 strikes
bottom metiber (12 In>fhis position, as will'be
1ead11y Seeén-by ref ce to'the drawing, the.top
surface of ‘the.pi 0 Wwill be below the level of
the apertures 11:s¢ hat niupward fHioverhent
of pISton ‘507 whichi ¢ S to reclprocate ‘as
lohg" 4§ motor 115 is eniefgized, 4 vaduuim will no
longer be created above biston 80 ‘and piston will
therefore notirise.. *When itiis désired to restime
1isé-of the device; 1t i§'merely-nécessary to bress
the Working“énd of the too) agdinst the surface
béing worked; thereby driving the tool shank -85
upWardly into cylinders§8-until the pistorr 89 is
moved upwardly a suﬁic1ent sdistance: that! it
closes -apertiufes 1%, e/ -g-'when ¢ollar™ 96 strikes
¢ 55 hown m the drawmg »The next up-’

vacuum’ in cyhnder 68 Whlch w1ll pe1m1u the at-
mospherie: pressure $0 raise plstofl 80 and op-
erationof th Evice ‘v 1y
Siimeds i T ey

While my dev1ce is partlcularly adapted to be
carriéd from plaee to place and is thus complete-
ly* portable ‘it ¢al S0 b

) nd- descrlbed a pre-
ferred 1llust at1ve embodlment ‘of ‘my “irivention,



, 5
it will be observed that various .changes and
modifications may be made._without,i‘departing
from: the scope of the invention as defined in
the appended claims, and it is intended therefore
that all .matter contained in the foregoing.de-
scription and in the drawing shall be interpreted
as illustrative and not in a limiting sense. .

What I.claim and .desire to secure by Letters
Patent is: . ; : B

1. A pneumatic hammering device comprising
means defining-a first cylinder, a driven piston
reciprocable in said first cylinder, means defin-
ing & second cylirider coaxial with the. first; ad-
jacent ends of said cylinders heing:in constant
communication with one another, a free piston
reciprocable in said second cylinder by alternate
pressure and suction produced by the reciproca-
tion of said driven piston, a tool having & shank
and means for slidably receiving the shank of said
tool in the lower end of said sécond cylinder below
said free piston, said tool shank being rmovable
axially between an inner position in which it pro-
jects.into said second cylinder and thereby limits
the downward movement of said free piston and
an outer position in which it permits further
downward movement of the free piston, a portion
of said second cylinder intermediate its ends be-
ing provided with an aperture open to the at-
mosphere and positioned to be covered by said
free piston when downward movement of said
free piston is limited by said tool shank in its in-
ner position and uncovered when further down-
ward movement of said free piston is permitted
by the tool shank being in its outer position.

2. A pneumatic hammering device comprising
means defining a first cylinder, a driven piston
reciprocable in said first cylinder, means defining
a second cylinder communicating with the first,
a piston freely reciprocable in said second cylin-
der by alternate pressure and suction produced by
the reciprocation of said driven piston, a tool'hav-
ing a shank and means for slidably receiving the

shank of said too] in the lower end of said second.

cylinder, said tool being movable between an inner
position in which it projects into said second cyl-
inder and thereby limits the downward movement
of said free piston and an cuter position in which
it permits further downward movement of said
free piston, a portion of said second cylinder in-
termediate its ends being provided with an aper-
ture open to the atmosphere and positioned to be
covered by said free piston when downward move-
ment of said piston is limited by said tool shank
in its inner position and uncovered when said free
piston is in its lowermost position to open to the
atmosphere the space between the two pistons.
3. A pneumatic hammering device comprising
means defining a first eylinder, a driven piston
reciprocable in said first cylinder, means defin-
ing a second cylinder of lesser diameter than said
first cylinder, said first cylinder and said second
cylinder being coaxial and in communication with
each other, a free piston reciprocable in said sec-
ond cylinder, and means for slidably receiving the
shank of a tool in the lower portion of said sec~
ond cylinder below said free piston, a portion of
said upper cylinder normally disposed between the
ends of said driven piston being provided with
apertures communicating with the atmosphere,
and said driven piston being provided with pas-
‘sageways extending from the bottom to the side
walls thereof, said passageways being positioned
in such manner that their outer ends are in align-
ment with the apertures in the first cylinder when
the driven piston is in its lowermost position.

10

40

50

60

65

70

75

2,688,749

6

4. A pneumatic hammering device comprising
means defining a first cylinder, a driven piston
reciprocable in said first cylinder, means defining
a second cylinder of lesser diameter than said
first eylinder, said cylinders being coaxial and the
upper end of the second cylinder being in com-
miinication with the lower end of the first cylin=
der, a piston freely reciprocable in the second cyl-
inder by alternate stction and pressure produced
by the reciprocation of said driven piston, a tool
having a shank and ‘means for slidably receiving
the shank of. said tool in the lower end of said
second cylinder, said tool being movable between
an inner position in which. it projects into said
second cylinder and thereby limits the downward
movement, of said free piston and an outer posi-
tion in which it permits further downward move-
ment of sald free piston, a portion of sald second
cylinder intermediate its ends being provided with
an aperture opening to the atmosphere and posi-
tioned to be covered by said free piston when
downward movement of said piston is limited by
said tool shank in its inner position and uncovered
when said tool shank-is in its outer position and
said free piston ‘is in its lowermost position to
open to the atmosphere the space between the two
pistons.

5. A pneumatic hammering device comprising
means defining a first cylinder, a driven piston
reciprocable in said first cylinder, means defining
a second cylinder of lesser diameter than said
first cylinder, said first cylinder and said second
cylinder being coaxial and in communication
with each other, a free piston reciprocable in said

5 second cylinder, and means for slidably receiv-

ing the shank of a tool in the lower portion of said
second cylinder below said free piston, a portion
of said upper cylinder normally disposed bhetween
the ends of said driven piston being provided with
apertures communicating with the atmosphere,
and said driven piston being provided with pas-
sageways extending from the bottom to the side
walls thereof, said passageways being positioned
in such manner that their outer ends are in align-
ment with the apertures in the first cylinder when
the driven piston is in its lowermost position, and
said lower cylinder being provided with apertures
communicating with the atmosphere and being
disposed in such manner that they are above the
free piston when said free piston is-in its lower-
most position in said second cylinder.

6. A pneumatic hammering device comprising
means defining a first cylinder, a driven piston
reciprocable in said first cylinder; means defining
a second cylinder of lesser diameter than said first
cylinder, said first cylinder and said second cyl-
inder being coaxial and in communication with
each other, a free piston reciprocable in said sec-
ond cylinder, a portion of said upper cylinder nor-
mally disposed between the ends of said driven
piston being provided with apertures communicat-
ing with the atmosphere, and said driven piston
being provided with passageways extending from
the bottom to the side walls thereof, said passage-
ways being positioned in such manner that their
outer ends are in alignment with the apertures in
the first cylinder when the driven piston is in its
lowermost position, a tool having a shank and
means for slidably receiving the shank of said tool
in the lower end of said second cylinder, said tool
heing movable between an inner position in which
it projects into said second cylinder and thereby
limits the downward movement of said free piston
and an outer position in which it permits further
downward movement of said free piston, a por-
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tmp of said second cy]mdel inter: medra,te its ends
e ed with ‘an aper ure ope tha ﬁo the
atmosph' € and poeltloned to-he covered by saxd
free plston when downward movement of said pis-
ton is. hnnted by ‘said tool shank in its inner po-
smon and uncovered when sald tool shank Is n
1ts outel p051t10n and sald flee plston is in 1ts
lowermost p051t10n to open to, the atmoepnele the
qpace between the two plstons

’7 A pneumatlc hammermcr Gevice comprising
means deﬁnlng a first cyllnder a d11ven plston
i‘ mprocable in sald first cyhndel means defining
a second cyhnder of lesser diameter than said
ﬁ1 6 cyhnder said first ¢ylinder and sard second
cyhnder belng coaxlal and.in commumcatmn w1th
each other a free plston“ ! plocable in sald sec-
ond cyhnder and means for slidably recelvmg the
shank of a tool in the lower portion of said sec«
ond cyhnde1 below said free piston, & portlon of
sald upper cyhndel normally dleposed between

5

10

15

20

the ends of szud drwen pxston bemg Dr ovided with -

apertures communlcatmg with the atmosphere
and said driven pleton bemg prov1ded with pas-
sageways ektendmg flom the bottom to the side
walls thereof sald passageways bemg posﬂnoned

25

utel ends are, in ahrrn—

in such Jnanner that the:
ment

¢ation WIth he etmgsphere ‘and sa1d Tower cyl-
inder also béing’ Rro jded Wlth second apertures
commumca; ing wii the atmosphere and -being
disposed in such manner that they are abave the
free piston when said free piston is in its lower-
most pos1t10n in sald second ¢ylinder.
OTTORINO SPARANQ.
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