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1. 
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. 
Hammering, 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 improved pneumatic hammer 
ing device. . . " '. 

It is another object of the invention to provide 
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 provide a pneu 
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 cylinder 
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 device 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 operations which require an inter 
mittent striking force. , . . 
Other objects, and features of my invention 

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 verticallon 
gitudinal section partly in elevation, a portable 
electropneumatic hammer embodying features of 
the invention. 

Referring to the drawing, the reference i 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 
bearing housing 5 secured in the wall of casing. 
The driven crank shaft 6 is rotatably mounted 
in bearings secured in bearing housing 8 dis 
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2 
posed in the wall of casing. opposite housing 5. 
The shaft 6 extends exteriorly of the casing 
through a flanged sleeve 0 and is provided at 
its outer end with a sprocket wheel 2. Mounted 
over the casing? and removably secured there 
to, as by screws i4, is a motor 5 having a shaft 
f6 provided with a sprocket wheel 8. A sprocket 
chain 20 connects sprocket wheel 12 with sprocket 
wheel 8 to provide a direct driving connection 
between the motor shaft 6 and the crankshaft 6. 
A protective housing 22 secured, as by screws 24, 
to the face of motor f 6 and the flange 25 of 
sleeve to 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 2 and 8. The 
casing is provided with a plurality of apertures 
30 to permit ready influx and efflux of air. 
The lower end of casing f is provided with an 

inwardly directed flange 35, and a cylinder 36 
having a finned external surface is secured by 
means 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 outer surface of cylinder 36 is 
formed with a plurality of spaced radial fins 44 
which are suitably apertured to permit the pas 
Sage of studbolts 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 will be apparent 
as the description proceeds. 

Positioned in cylinder 36 is a reciprocable 
piston 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 50, 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 50is provided with a recessed central por 
tion 62 whereby a clearance is provided between 
the lower face of the piston 50 and the inner 
Surface of plate 40 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, clearly 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 S, when 
the piston is in its lowermost position, thus pro 
vide direct communication between the space below the piston and the atmosphere. 

Below cylinder 36 is a second cylinder 68 of 
lesser diameter which is defined by two concen- 10 
tric Sleeve members 70 and i and an end mem- *** 
ber 2 which has a downwardly exteriding in 
tegral tubular portion 74 and is threadedly en 
gaged with sleeve member O. The mem- . 
bers 7 e and 7 extend upwardly into sleeve por- 15 
tion 42 of plate 49, the sleeve member 7 thread 
edly engaging sleeve portion 42; and the upper 
ends of the sleeve members 79 and 7 being sep 
arated from the lowerface of plate 40 by a metal 
washer 75 and a resilient washer 76, which may 
be formed from rubber or other resilient shock 
absorbing material. The sleeve members 10 and 
7 are provided in their lowe rtion with 
aligned apertures 77 Which provi 
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- w provide ?ömmunicâ 
tion between the interior of cylinder 68 and the 25 atmosphere. Set screws for maintaining the 
relative relationship of parts are sho 8. 

Freely reciprocable in cylinder 
provided with piston"rings 8. 
of the piston 86 is formed with a centrally-posi 
tioned boss' 82 which is adapted to engage the 
upper end of a removable toolshank 85 extend ing through the tubular portio?74 of th, 
member 2. As shown as 85, the end membel 
i2 is formed with apertures permitting continual 
access of air below the piston'80. Surrounding 
theºlower ends of sleeve members änd 7 fand 
end member 2 is an outer cylindrical member 90 
which threadedly engages slee " v i - 
has à lower inwardly´extendi 
which is supported an apertured d 
which the tool shank 85 extends, 85 being provided with a collar 
the upward movement of the to 
the disc 95. An apertured tubular 
tends between sleeveportion 42 
member 90. A coil spring 98, is 
tween the disc 95 and the lowerface 
ber 12 to provide a shock abso 
the tool shank 85. As will be apparent from the 
drawing, the tool shank is fire ??.??'? ?? - ?. ?...? 
95 and tubular portion 14 and 
therefrom at will. Accidental 
toolshank 85 is prevented by a cat 
otally mounted at 02 in a downwardly-exte 
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ing projection 3 of flange 92. 
catch 98 is positioned it 
of the tool shank 85 when - 
in the drawing, i.e. its normal position mail 
tained by a spring pressed member 66 seated in 
abore i38 formed in projection i3 and nor 
mally urged downwardly by ? -.- ? ?? 
of the tool is effected by p 
by means of handle 2. . . . . . . . . 
The lower end, i.e. the working end of the tool 

85, which in the embodiment illustrated is in 
the form of a chisel, may have any desired form depending upon the type of work to be performe 
by the device. The tool, as previously mentione 
is readily removable and a tool having 
sired end formation may be inserted in the 
thus a plurality of tools having differente 
formations may be used interchangeably: 
The operation of the device shown in the draw 

ing is as follows. . . . . . . . . . . ??**: ?? 
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When the motor 5 is energized, the crank 2 

is driven through the sprocket chain. 2) and a 
regular reciprocating movement is imparted to 
piston 50. As the piston 50 moves upwardly dur 
ing its up-stroke, the movement of channels 65 
above apertures 46 closes off communication be 
tween the atmosphere and the Space below piston 
50, and the portion of cylinder 68 above piston 80 
when the toolshank 85 is in the position shown 
in the drawing, i. e. the operating position with 
its working end in engagement with the surface 
to be, Worked...: Continued upward movement of 
piston, 50 thus causes a partial vacuum to be 
created in the upper portion of cylinder 68 and 
the lower piston.80 is raised by the pressure of 
the atmosphere entering the lower portion of cyl 
inder 68:through the apertures 86 and, after the 
piston 80 has risen a short distance in cylinder 
68, through 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 
the upper surface of piston'89 is compressed and 
the piston, 80 is driven downwardly with force 
against the upper end of tool shank 85, thereby 
imparting a sharp stroke to the tool shank. As 

reaches the bottom of its down 
ation; with the atmosphere 

is again established and any 
The cycle is then repeated, 
á éontinuous intermittent 

hammering action upon the end of toolshank'85 
: . . 6'dampens the 

iston 80% at the top of its up 
stroke and the coil spring 98-partly absorbs the 
shock of the tool against the device. . . . . . ." 

Jhen it is desired to stop the device, that is, 
?. "...^?? ng action upon the shank 

;'.it cismi ecessary to remove , 
g-end of the tool from the surface 
ed. When the piston:80 strikes the 

top of the tool shank 85 under these conditions 
the shank 85 is driven downwardly until the cols 
lar 96 strikes the end'? O4-of-catch C0, or at least 
until the upper end of the shank 85 is, below the 
level of the inner surface of bottom member 12. 

by reference to the drawing, the top 
- W he piston, 80 will be below the level of 

the apertures TT so that upon upward movement 
hich continues tôi reciprocate as ,*.??-?? - L??? ??? ????”??? ?2 

* 5 iš eriefgi??d, aá vacuum will no 
longer be created above piston 80 and piston will 
therefore i?otriše.: "When it iš d?sired to resume 
use of the device, it is merely necessary to press 
the working end of the tool against the surface 
being worked; thereby driving the tool shank.85 
upwardly, into cylirider &68, until the pistori 80 is 
moved upwardly a sufficienti distance, that it 
?loseš°apertü?eš77, e:g:when cöllar, 96 strikes 

mospheric pressure t? ra piston 80, and op 
eration of th . . . . evice will be:automatically re 
While my device is particularly adapted to be 

carried from place to place and is thus complete 
je mounted in a fixed ?? ?? ??-* ?? ?? 

Advantageous 
ith Šuitable han 

hown and described a pre 
mbodiment of my irivention, 
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it will be observed that various changes and 
modifications may be made without 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: , : 
1. A pneumatic hammering, device comprising 

means defining a first cylinder, a driven piston 
reciprocable in said first cylinder, means defin 
ing a second cylinder coaxial with the first, ad 
jacent ends of said cylinders being 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 a shank 
and means for slidably receiving the shank of said 
tool in the lower end of said Second cylinder below 
Said free piston, said tool shank being movable 
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 unco Vered 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 tool 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 outer 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 cylinder, 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 botton 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. 
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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 cylinder, said cylinders being coaxial and the 
upper end of the Second cylinder being in com 
munication With the lower end of the first cylin 
der, a piston freely reciprocable in the second cyl 
inder by alternate suction 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 said free piston, a portion of said 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 shankin 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 
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 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, 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 
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 position in which it permits further 
downward movement of said free piston, a por 
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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 posi 
ion, the lower end of said second cylinder below iston"béing apertüred for communi 

atmosphere, and said lower cyl 
p being provided with second 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. 

, ; - ... : OTTORINOSPARANo. 
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