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- o all whom it may concern: |

“. Beit known that I, CONRAD PRUNER, man-
utacturer, a citizen of Austria-Hungary, and
~aresident at Wiener-Neustadt, near Vienna,

s 1

| No.834,641.

- UNITED STATES

CONRAD, PRUNER, OF WIENER-NEUSTADT, AUSTRIA-HUNGARY.
 PNEUMATIC HAMMER.

Specification of Letters D2atent.

- "APﬁlicatinn filed December 29, 1903, 'S-erial Yo, 187,060,

i the Province of Lower Austria, Austria-

Jdungary, have invented certain new and use-

“substitute for a steam-hammer to effect the
same purpose with & small weight of ham- |
mer-ram,’ bub operating with considerable
préessure, there deing a device for regulating |

e
At

Z20

which—

ful Improvements in Pneumatic Hammers,
of which the followingisafull, clear, and exact

spectflcation.
j W

The object of the présent invention is the
construction of 2 pneumatic hammer as a

Lne pressure, ana inereby the force of the

plow, and also a step-by-step device for rais-

iR

2 the hammer-ram and
upiifted position. |

"The improved pneumatic hammer is illus-
trated In the accompanying drawings, in

holding it in the

Higure 1 is s side view, Fig. 2 a front

- view, and Fig. 3 a plan view, of the hammer.

Hig. 4 1s a longitudinal section through the

two cylinders with their fittings. Iig. 5

illustrates a longitudinal section through an
3. Hig. 6 1s a verticalsec-

air-dgischarge vaive.
tion, Fig. 7 a horizontal section, and Fig. 8 a
plan view, of the gearing-cock. Figs. 9 and
10 show, in the same views as Fig. 8, two

- different positions of the cock-plug. * Figs. 11
10 13 show another modification of the gear-

38

- ing-cock with twe plugs, of which Fig. 11re

resents a vertical section through the cock,

the parts being in that position when the

hammer works with full pressure. Fig. 12 is
8 vertical cross-section on the line A A of Fig.
11, the parts being in that position when the
hammer is out of action. Fig. 13 is a similar

 section like Fig. 11, showing the parts in that
- - position when the hammer works with half-

»

o

5

pressure. o - . :
The hammer consists of a vertical cylinder

1, fitted with a ram-piston 2, and an air-

pump cylinder 3, fitted with the pump-piston -
6, which are mounted together on a suitable

irame. The cylinders 1 and 3 of the air-
pump and hammer are in connection with
each other on both sides of the pistons by
means of pipes 17 and 19. The pump-cylin-
der 3 is provided at a suitable point in its
‘ength with an intermittently-opened air-
supply organ 11, which in its simplest form
consists merely of a non-return valve open-
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; mg i’nwlar&, (see Fﬁg; 4,) throﬁgh Which onthe -

movement of the piston 6 air is drawn in

alternately on each side of this latter. This -
valve i1 is so arranged that the passage

| from this valve is closed by the alr-pump pis- 60

| ton 6 when the ram-piston 2 begins its up- - .

ward stroke, so that when the ram-piston 2
ascends 1t is not able to draw air through the
| valve 11.

‘when the pump-piston 6, travelin

about the middle of the stroke of the pump-

tdin on the average atmospheric pressure
above the ram-piston 2.

| cylinder 3 of the air-pump is a turn-cock 24,

(see figs. 6 to 10,) the shell 26 of which is

The mflow of air will chiefly occur -
_ away
| from the corresponding end of its cylinder 3, .
has passed the mouth of the valve-passage.

1he best situation of the valve 11is at or

piston 6, so that air can also be drawn in on
1ts other side on the return stroke and main-

X Interposed be- -
» tween the iower end 4 of the hammer-cylin-
der 1 snd the corresponding end 25 of the’

5

provided with & number of release-orifices 27,

successively into communication with the

bore 28 of the plug 24 in such a way that the
| more vhe passage 19 from one cylhinder 3 to

| which on the closing of the vhug 24 come o

8o -

the other, 1, is throttled the more open will

be the escape to the atmosphere. Accord-

ing, therefore, to. the position of the lug 24 -
- of the turn-cock either the whole volume of

air forced out of the air-pump 3 6 will passto
the hammer-cylinder 1, in which case the .

.| hammer will operate with its full stroke and
fall, (see Figs. 6.and 7,) or only a portion of

: po f 9o
the air will enter the hammer-cylinder 1,the -

remainder escaping into the orifices 27, in.
which case.the stroke and fall will be corre-

 spondingly reduced. (See Fig. 10.) - The
| Eagsage 19 from cylinder 3 to cylinder 1 may

l the air wi

e 19 fro der 3 to ¢ 95
e entlreifr closed, (see Fig. 9,) and then ail. o
I escape to the orifices 27, so that,

althougn the pump-piston 6 is operated, the '

ha,mmer—l:am 2 will remain at rest.
lug 24 is entirely closed, the air coming

L]

plug 24 by an orifice or orifices 29.

!

om the air-pumps enters the bore 28 of the

Tf the -

100

- in addition to the direct passage 19 from
cylinder 3 to cylinder 1, governed by the

turn-cock 24, above described; an additional
communication 20 is provided, containing a

105

non-return valve 21, which opens toward the -

hammer-cylinder 1, the purpose of which is

to enable the ram 2 to be lifted step by step

| as follows: - .

110
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- If the turn-cock 24 is so placed that only a
part of the air can escape to the open.through
the orifices 27, a portion will be forced
through the non-return valve 21 into the
hammer-cylinder 1 beneath the ram-piston

reached its highest position it will be there
maintained by continued pumping. The

pipe 20 communicates at its ends with the
cylinders 1 and 3 at points adjacent to the

~ bottom of the cylinders—i. ¢., just below the

20

lowest points of movement of the pistons.

~ To tacilitate the steady ascent of the ram

and avoid fluctuations, it will be advisable to
get r1d of the pressure on the upper surface of
the piston 2 by fitting & mechanically-oper-

ated escape-valve 30, which can be either a
hit-valve, a turn-cock, a screw-down valve, a |
shde-valve, or, preferably, may take the form

of a ball-valve 30, (see Kig. 5,) pressed onto
its seat by a strong spring 31. %y means of
a lever-and-link mechanism 32 33 23 22 and
the rod 34 this valve 30 is connected to the
turn~cock 24, above mentioned, controlling

the passage 19 to the under side of the ram-
‘cylinder 1 in such a way that if the latter is

~open the former is closed, and when the turn-

20

35

cock 24 1s closed the escape from above the
ram-piston will-be freely open. -
The employment of a spring-loaded valve

30 has'the advantage that when the pump--
piston and hammer are in rapid action an |
'unldue-pressure will be avoided by lifting the

- vaive. |

 Instesd of empldying; the tirn-cock above

described & valve may be used, and instead

- of a series of openings 27 a second turn-cock

- (see Figs. 11 to 13) may be fitted, the plug 35 |

~of which 1s in mechanical connection with

: 40

45

that of the former—as, for instance, by

means of toothed sectors 38 or levers and
hinks. n '

LY

The steady ascent of the ra,m-pismn may

be eifected by inserting an ordinary stop-
‘cock 1n the passage 19 to.the under side of
the ram and providing above and below the

1ston of the latter escape valves or cocks.
o adjust the degree of opening, it will be ad-

- vantageous to provide a notched quadrant

50 _ .
- .ed to engage with the notches and hold the

36 and a lever 32, carrying a pawl 37, adapt-

lever 32 1n a definite position. |

- It often happens, especially in dusty and

55

sooty workshops, that the valves get dirty
and do not accurately fit their seatings. To

- avold evll results from this cause, it will be

60

“advisable that all the air-passages in and out
“should terminate in.a common air-chamber,

so that the same air may be repeatedly em-
ployed, any loss being compensated for by a

supply through a pipe leading to the open
“air and provided, if desired, with a filtering

- - medium. This air-chamber should be large,

65

0 that the air may be maintained in a cool
condition.

! |

2, raising it step by step, and when 1t has |

L -~

884,841

Owing to the high number of strokes and

the circumstance that the workman must
give his full attention to the block instead of
to the gearing-lever, it may easily happen
that the turning motion of the cock 24 in the

position effecting the free connection of the

cylinders 1 and 3 is effected just at the time
when the plunger 2 is lowered. In this case
a second filling of the pump-cylinder 3 is
pressed 1n the ram-cylinder 1, whereby the
air-pressure below the ram-plunger 2 be-

-

| comes so high that the latter might push
‘against the upper cylinder-cover.

Besides,
this high air-pressure opposes the following
lowering of the ram (in spite ©of the upper

' pressure action) to such s degree that the
first blow 1s entirely without any effect, or

nearly so. Not until the excess of air-pres-
sure 1s compensated does the hammer begin
its regular action. In order to overcome this
fault, a weighted discharge-valve 40 is pro-
vided, capable of bringing into communica-

70

75

80

tion the cylinder-chamber 4 (below the ram- -

piston 2) with the atmosphere. This dis-

charging-valve is preferably a globe-valve 40

under action of a spring 42, the charge of
which may be varied by screwing up or

‘down the discharge-flap 41. The charge is

regulated in such a manner that during the

‘normal working of the hammer the pressure

of air effecting the raising of the hammer is
not able to epen the valve, so that no loss
neither of air nor pressure results. '

When after the raising of the hammer a
second filling of the air-cylinder has been
pressed into the ram-cylinder, whereby the
air-pressure in the latter is considerably
augmented, this pressure will open the valve,
the excess of air will discharge, and the ham-
mer wiil act regularly. Instead of a sprin
actuated valve I may employ a simple
welghted safety-valve. | -

In operation the piston 6 will be recipro-
cated by any suitable means—as, for in-

' stance, by means of a rod 50, jointed at 51

to- the piston-rod, said rod 50 being at its
lower end jointed to & wrist-pin 53 on a disk
54, mounted on one end of a Eri Ing-shaft 55,
whose opposite end carries belt-;ﬁﬁeys 56.
Assuming the parts to be in the position
seen In Kig. 4, with the piston 6 at the limit
of 1ts upward movement and the piston 2 at
the limit of its downward movement, when
the piston 6 descends the air below it will be
compressed and all or only a part of such air

| (according to the position of the cock 24) will

be forced into cylinder 1 beneath the piston
2 and ‘raise the latter. The descendi
movement of the piston 6 forms a partia
vacuum behind it, and the valve 11 will be
opened to admit air into cylinder 3 as soon
as the piston 6 has passed by the port leading
from the valve 11. - |

Upon the upward movement of piston 6
the air will be drawn from beneath the piston

9¢
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entering cylinder 3, while the air above the

- piston 6 will be compressed and cause the
~ piston 2 to descend, thus making its working !

or hammer stroke. In the upward move-
ment of piston 6 air will be drawn in beneath

1t through valve 11 as soon as the piston has
‘passed the port leading from said valve.. In

- the above manner the hammer-piston will be

10

15

alternately raised and lowered. = =~
- Having now described the nature of my
.sald invention, what I claim is— .

1. In an apparatus of the character de-
scribed, the combination with a hammer or
ram cylinder, an air-pump cylinder, a‘piston

working in each of said cylinders, and con-

nections between the cylinders above and
below the pistons therein, of an air-inlet

- valve arranged on the air-pump cylinder at

20

25

.30

~ phers,. and a connection between the valve |
in the lower connection between the cylin- |
ders and the said air-discharge valve, com-

35 charge valye,and a series of jointed leversone |

such a point that the valve will be closed by
the lowering pump-piston about at the be-

ginning of the raising motion of the hammer-

piston to prevent the drawing in of air dur-

-1ng the quick raising motion whereby an air-
cushion below the ram-piston is prevented, a

valve 24 in the lower connection between the
cylinders, an air-discharge valve connected

‘with the upper end of the pump-cylinder and
adapted to]ti]ermit of the escape of air from |

above the hammer-piston to the atmos-

prising a rod adapted to raise the air-dis-

o

! cushion

2, part of 1t escaping to the open air and part | of which is connected with the valve 24 and
adapted to be actuated thereby and another
of sald levers being adapted to actuate the

sald rod, all being arranged and adapted for -
codperation whereby said air-discharge valve

8

and valve 24 will be operated simultaneously -
in the manner described. = = o

2. In an apparatus of the Chara,cter_ de-

scribed, the combination with a hammer or

ram cylinder, an air-pump cylinder, a piston
working

such a point that the valve will be closed b

ginning of the raising motion of the hammer-

45

cing In each of said cylinders, and con- -
| nections between the cylinders aboveand
below the pistons therein, .of an air-inlet -
valve arranged on the air-pump cylinder at
y s5°
‘the lowering pump-piston about at the be-

piston to prevent the drawing in of air dur-

Ing the %mck ralsing motion whereby an air-
elow the ram-piston is prevented, a

connection 20 between the cylinders, and a

55

valve 24 in said connection opening toward '

sald bore and the casing for said valve hav-
ing orifices adapted to be placed in communi-

cation with the bore of the valve in the man-

ner and for the purpose specified. ==
In testimony that I claim the foregoing as

my invention I have signed my name in pres-

ence of two subscribing witnesses. *

R - CONRAD PRUNER.

Witnesses: = | -

 WiLHELM BERGER,

AvLvEsTO S. HOGUE.

the hammer-cylinder, said valve 24 having a -
“bore and an orifice 29 communicating with

60
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