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(No mndel )

To all whom it ma Iy cCOnCerm: o

Be it known that I, JEAN BfcHE, Jr., man-
ufachum a subject of the King of Pms’sm
German Emperor, and a ..resident}of Hickes-

~wagen, in the Province of the Rhine, King-

dom of Prussia, German Empire, have in-

vented Improvements in Pneumatle Ham-

mers, of which the following is a specification.
This invention refers to pneumatic ham-

_.111618 of that kind in which the ram, rammer,

~ or monkey is formed by a cyhnder eontmn-

above or below the said piston.

ing a piston, and in which said eylinderis op-

erated from said piston by the mediation of

air that is inclosed within the said cylinder

There are
in a hammer of said kind thesmovements or

“blows of the ram, rammer, or monkey—. e.,

20

~ going par agraph, and 1 attain that object by

30

35

hammer,

of the eylmder——-—dependent onthemovements
of the piston, and the latter is to be set going

oris to be stopped if the cylinder is to Stl 11{8
- or 18 not to strike.

stril Owing thereto the regu-
lation of the number of blows and of their
strength is in hﬂm‘mers of “the said kind a
d1fﬁcult one. |

My impr ovements i in the maehmes in ques—
tlon relate to means for . doing away with the
drawbacks mentioned at the end of the fore-

the construction shown in the accompan ying
drawings, in which— -

Figure 1 is a side view of my 1mp1 oved

- hammer, the mam working parts being in
vertical section, the latter being taken on line

56 of Fig. 2. TFig. 2 is a front view of said
_ the main working parts being in
vertical section. Figs. 3 and 4 are two hori-

zontal sections taken on lines 7 8 of FKig. 2,

‘and showing two chfterent positions of the

- plug /.

40

cross-head ¢ of the piston-rod o is formed
into a piston adapted to move up and down
“within said c¢ylinder «.
‘my improved machine two pistons connected

: 'ously upward and downwm d w1t]_10ut alter-

o

‘The guide-piece « for the monkey b is con-

structed in the form of a cylinder, and the

There are thus in

by a common rod and moving simultane-

ing their relative distance. The upper one,

C, of said pistons forms, together with the

monkey b, a chamber e. A Jateral tube-like
extension ¢ , Figs. 2 to 4, of the cylinder «

o serves as a casnw for a pluo* 7, which may

‘one versed in the art in question. I
ever, the monkey 1s to cease strlkmg, the
| pluﬂ

b' is compressed by this piston.
‘the rapid movement of the piston b the de-

| zmd the monkey is suddenly thrown

be tmned from the shafs g by means of the

lever/ and the link 4.
purpose provided with a handle ¢g'. The plug

f forms in its upper part a seat for a valve £,
which is acted upon by a spring constantly

tending to close said valve. 1t is thus seen

‘that air may be forced out of the chamber ¢ at

any time, but can be sucked 1in only if the

passage thmuo*h the parts ' f is open.

The shaft g is for that
55

60

Suppose the | passage be open. Themonkey '

L will be raised and lowered—:. e. , caused to
strike—at every stroke of its pISton b', as will

be clear without further explanation £ every
If, how-

f is turned so as to close the outer end
of the air-channel «', when the further action

will be as follows: The piston ¢, moving rap-
idly upward, causes the air contained w1th111

the chamber e to rarefy, whereas the air con-

tained within the monkey b above the piston

Omnﬂ‘ to

gree of COIIlplBSSlOIl of the air is very strong

upwmd
with considerable force, the more as the air
within the chambereisin a rarefied state. In

consequence of the compression on one side
and the rarefaction on the other side the

powerful upward movement of the monkey

75

30

continues after the same movement of the
piston ' has ceased, and a corresponding

‘part. of the ailr eont‘uned within the chamber
The

eis thus driven out through the valve k.
space finally remaining between the piston ¢

and the monkey in the hwhest position of the

Jatter is, in fact, only a seventh or an eighth
of what it was in the lowest p051t10n of Smd
two parts.

90

The piston c,' and (30]1:'36(]_11611131}7 the plbton. __

There is, however, the difference that

the strokes of said two plstons are invariably

of the same length, whereas the strokes of
the monkey become GOIlSldel ably shorter after

the outer end of the channel through «' has
‘been closed by the plug f, said latter str okes
being then so short that a comparatively

ogreat distance remains between the anvil and

_the monkey in the lowest position of the lat-
ter.
| piston ¢ does not, as a matter of course, re-

The space between the monkey and the

b’ too, never stop in their reciprocating mo-
tion.

95
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main as small as described at the end of the
foregoing paragraph; but, on the other hand,
sald space does not again become as large as
1t formerly had been, the rarefaction on one
side and the atmospheric pressure on the
other side preventing the monkey from as-
suming its proper lowermost position. The
monkey regains the latter position—:. e., be-
gins again o strike—as soon as the plug f 18
opened If said plug is fully or nearly fully
opened, the strength of the blows of the
monkey will be the greatest attainable. If,
however, the plug is but slightly opened, the
strength of the blows will be correspondingly
decreased, the degree of strength being de-

- pendent on the de oree of opening of the plun

20

35

40

53

T'he monkey is governed by the movements of
the plug f or of the handle ¢, respectively,
with remarkable exactness, and the number
of blows, as well as their strength, may be
regulated perfectly at will.

The construction of the piston 4'is old; but
for the sake of completeness I will give a
short explanation of the purpose of the chan-
nels and ball-valves arranged within said
piston.

The piston-rod d contains a channel ',
which 1s at its lower end closed by a ball-
valve m, the ball of which is preferably sup-
ported by a spring, and opens at 1ts upper end
by any suitable aperture (not shown) into the
atmosphere. Said channel d’ communicates
by the angular channel 0° with the chamber
above the said piston b'; but said communi-
cation is normally interrupted by a valve m/,
arranged in the upper part of said channel b~

The purpose of the arrangements just de-
scribed 1s to prevent the arising of a vacuum
in either of the chambers of the monkey 0.
If, for instance, the piston b’ is caused to re-
main for a rather long time in its upper po-
sition, the air contained and compressed
within the upper chamber of the monkey will
slowly be forced away by the weight of the
latter. When thereafter the machine is to
work again and the piston 6’ is to move away
from the upper part of the monkey, there then
occeur 1n the proper working of the machine
disturbances resulting flOIIl the vacuum in
the upper chamber of the monkey b. Such
disturbances are effeetlvely avolded by the
use of the valve m’, in that in the case afore-
stated air may enter the empty space through
the channels d' 0% but cannot leave that space
through these channels. Thisis also the case

with the lower chamber of the monkey b and
the valve m, and I think I may, after the ex-
planation above given, abstain from repeat-
1ng the same.

Having thus fully deseribed the nature of
this invention, what I desire to secure by Let-
ters Patent of the United States 1s—

1. Inapneumatichammerhavingas a mon-
key a cylinder operated by a piston arranged
within said cylinder, the combination with
the said cylinder or monkey, of a second cyl-
inder forming a guide for said monkey, and
of a second piston connected with the first
piston, and moving within said second cylin-
der; and means for rarefying the air con-
tained within the space between thesaid mon-
keyand said second piston, for the purpose as
described.

2. Inapneumatic hammer having asamon-
key a cylinder operated by a piston arranged
within said cylinder, the combination with
the said cylinder or monkey, of a second cyl-
inder forming a guide for said monkey, and
of a second piston connected with said first
piston, and moving within said second cylin-
der; a valve adapted to be automatically op-
erated by the air contained in the space be-
tween the monkey and said second piston;
and means for controlling the operation of
sald valve compulsorily, for the purpose as
desel 1bed.

In apneumatic hammer havmﬂ as & mon-
key a cylinder operated by a plston arranged

within said cylinder, the combination with

the sald cylinder or monkey, of a second cyl-
inder forming a guide for said monkey, and
of a second piston, connected with said first
piston, and moving within said second cylin-
der; a valve or plug adapted to put the air
contained within the space between the said
monkey and said second piston into commau-
nication or non-communication with the outer
alr; a second valve arranged within or upon
sald first valve, and ad&pted to be actuated
by the air contained within said space; and
means for operating the said first valve com-
pulsorily, substantially and for the purpose
as described.

In testimony whereof I have signed this
specification in the presence of two subscrib-

ing witnesses. L
JEAN BECHEL, Jr.

Witnesses:
T. H. STRATUSS,
A. STRAUSS.
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