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A111.31105'4131*311 filed Apl'll 20,1892, Serial No, 429,981, (No model.) Patented in Smtzerla,nd March 5, 1892, No 5 115; in France .

March 5, 1892, No. 219,896 in England March 5, 1892, No. 4,409 ; in Belgium March 5, 1892, No. 98,664 ; in Italy March

31,1892, LXVI, 404, and in B.nstrla.

Hungary Septem'her 30, 1892, No, 2 390 and No,-2,412,

To all whom it may concern.:

at Solingen-Foche, in .the country of the
Rhine, Prussm Germany,haveinvented acer-
tain new and useful Improvement in Power-
Hammers, (which has been patented in the
following foreign countries: Austria-Huan-
gary, September 30, 1892, tom. 42, folio 2,412,
and tom. 25, folio 2,390; Great Britain and

Ireland, March 5, 1892, No. 4,409; France,

March 5, 1892, No. 219,896; Belgium, March

 5,1892, No. 98,664 Italy March 31, 1892, vol-
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- or a greater number.
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ally to suf

nme 6(3 No. 404 and SWItzella,nd WIamh 5,

13892, No. 5,115;) and I do hereby declare that

the followmo is a full and exaet deseuptmn
thereof.

My 1mp10vement 1S mtended mamly for

forging iron and steel in a heated condition,
I,use:

and I will describe it as thus applied.
the term ““hammer” in this paper to indicate
the assemblage both of the hammer or ham-

mers proper whwh strike and shape the hot

iron with the parts which operate and guide
such parts. 1 provide for operating pairs of
hammers, each member striking the article
simultaneously with a corresponding blow
from the opposite member of the pair, the

hammers of each pair approaching and reced-

ing simultaneously. 1 can work three pairs

I prefer for ordinary
work two pairs. ,
retreal whilethe other pairisstrikingits blow.
I operate by parts adapted to yield elastic-
1cient extent not only to allow for
imperfections in the workmanship and want
of absolute co-incidence in the motion of the
driving parts with those of the hammers, but

also to allow the hammers to follow the yield-

ing metal as the latter is reduced without re-

quiring any adjustment of the mechanism.

The elasticity also allows the hammers when
driven at a high velocity to move farther and

strike harder than would be otherwise prac-
ticable with a

a given throw of the cmuks or

other 1mpelhnt-* means.

The accompanying drawings form a part
of this specification and represent what I con-
sider the best means of oarrylnﬂ' out the in-
vention,

Figure 1 is a Slde elwatlon showmg the

I arrange to have one pair

8 shows another modification.

_, ] lmmmers and their guiding means with a por-
- Be it known that I, KRNST HAMM%SFAHR, a

subject of the Kmperor of Germany, residing

tion of the means for aetuatmn* them. - Kigs.
1* and 1° are elevations partly in section
showing modified forms of the spring connec-
tions.
to Hig. showmrr more fully the mechanism
for actuatmp* the,hammels which latter are
shown only in dotted lines, Fig. 2% is an end
elevation of a portion. Fig. 318 a cross-sec-
tion through a flat bar, with the ad;](t(,ent

ends of Smtable l]a,mmelﬂ therefor. [ig. 4
represents corresponding parts with a bar of
elliptical cross-section. Iig. & 18 a corre-

‘sponding view showing a reeta,nﬂ'ulm bar and
‘hammers therefor, mth the hﬂmmels working

in inelined paths& Fig, 5* is a r*mrespo_nd
ing view showing the hammers arranged ob-
liquely for certam parposes. FKig. 6 1s a cor-
responding view, showing & bar of iron being
treated of hex_awonal section, with the ad_]a.-
cent ends of six correSponding "hammaers.
Fig. 7, partially attached to Fig. 1, is a cross-
section through one of the hammers and 1its
guiding means on the line s—s in Fig. 1.

Pm' 8 Showq a modification in the means for

workmﬂ* one of the pairs of hammers. Fig.
This figure
shows the adjacent ends of two pairs of ham-
mers.

Similar letters of reference indicate cor-
responding parts in all the figures where they

appear.

- In this power hammer eouples Or pairs of
dies or striking faces placed opposite each
other are moved together from opposite sides,
the hot iron or other piece to be worked to
compress, streteh, forge or in any other way

| work the same without using any fixed anvil.
[
E
]

In the figures are represented a number of
instances showing how such a power hammer
may be worked Wlth four dies moved bv the

ends of levers » which turn on pivots n/, and

are operated by means of suitably gmded
yokes or connecting pieces p, which 1 will
term cross-heads.
moved through elastic connections from links
g operated by cranks r " on the shafts ¢, ¢/,
the two cranks being coupled by beveled gear

The cross-heads » move each pair of dies
altemately asunder, and toward each other.

I work at such veloelty that the dies by the

55
FIU’ 2 is an elevation corresponding

6o

7*‘3.

80

Q0

104

75

05
"These c¢ross-heads are




535,446

elasticity of the springy levers n, o, receive ] ing adjusted obliquely mmay work for file cut- 65

such an oscillation that a sufficient stroke is
obtained underall conditions. The eccentrics

~or cranks may bearranged for adjustable lift.
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Fig. 2* shows one of the cranks +* with the
pin adjustable radially in a slot in the erank
50 ag tovary the throw. The elasticityin the
connections allows the dies to yield so that
they may vibrate moreor less than the throw
of the crank. 'The connections to each diein
a palr have a practically uniform elasticity.
The die which is nearest to the crank receives
its motion not directly from the crank but
through the adjacent rocking shaft »” which
18 provided with two sets of elastic arms, both
on the side toward the die. One set of elas-
tic arms, that shown in the figures, commu-
nicates the motion from the cross-head p to
the rocking shaft »’. Another pair of elastic
arms, which are similar and exactly in line
with the first deseribed set, communicate the
motion back again from the shaft n’ to the
die. That die is by this means moved elasti-
cally. |

The die which works opposite to the one
just described receives an equal motion
through a connection which is equally elastic.
This is effected by the cross-head p, which
communicates its motion through elasticarms
0 to the rocking shaft n’ which is farthest
from the crank, and thisrocking shaftin turn
communicates the motion to its proper die
through another set of elastic arms which
extends from the shaft n” in the opposite di-
rection to the arms 0. These are indicated
in dotted lines in Figs. 1 and 2. It follows
that the two dies of each pair are actuated to
an equal extent and with an equal amount of
elasticity in the connections.

The levers n, 0, may be made in different
ways elastie, or there may be added provi-
sions for making the connections of the levers
to the hammers yielding or springy. The le-
vers themselves may be made of single or of
many plates of spring steel, asshown in Figs.
1 and 2; or springs may be inserted between
the lever arms, as shown in TFig. 1*; or the
(pivots) camson which theleversengage may
be placed in springy bearings, as shown in
Fig, 1°,

Either the levers n or the levers o, may be

made rigid if other parts be made springy.
Special springs d may be applied for re-in-

forcing the strokes as is represented in Fig.

1,ontheright handside. Thelift of the ham-
mers may be adjusted by varying the lengths
of the leversn, or o,or by varying the lengths
of the cranks to forge flat-edged, oval or oth-
erwise shaped pieces of unsymmetrical eross-
section, as shown in Figs. 3 and 4. Such a
power hammer may also work horizontally,
or, according to requirement, the hammers
may be arranged for oblique hammering, as

shown in Fig. 5. Moreover the hammers be- !

ting, as shown in Fig. 5*. Ior this purpose
the hammers may be formed with cutters, or
have suitable cutting tools inserted. In this

way square, flats, oval, half round, &c., files

may be cut simultaneously on two or four
sides. Rods of any form of cross section for
any purpose may be forged, stretched or or-
namented. The number of dies may also be

- Increased, and by means of six or eight dies

working by couples properly succeeding each
other, there may be six or eight side pieces
worked without anvil,asshown in Fig. 6. In
such case, firstly the couples of diea’, o/, then

the couples of dies a®, a? then a8 ¢° and so

on, will successively approach together and
retreat. On the other hand,if the number of
dies are to be reduced, ore pair may be put
out of use by disconnecting a wheel, or taking
off one connecting rod. The machine can be
worked successfully with only one pair of
dies. The moving of the dies may, as shown
in Figs. 8, and 3%, also be effected by springy
rods n% or by springy pull or push hoops n?,
which arms engage the dies, and are moved
by a common connecting rod. If the rod g,
be pushed forward in the direction of arrow
I, the well guided dies o, are moved in the one
and the other direction from off the work-
piece, in order, by the return movement of
the rod g, through its drawing action, and
under the influence of the spring power of

- the parts n®, n3 to strike at the same time

against the work-piece.

I ¢laim as my invention— |

1. The combination with two or more pairs
of opposing hammers, of spring connections
between opposing hammers of a pair, a sepa-
rate mechanism foreach such pair totransmit
power thereto, and connections between the
mechanisms of different pairs arranged to
bring them forward in succession, substan-
tially as described.

2. The combination with a pair of opposing
hammers, of a rock shaft for each hammer, a
power driven reciprocatory part common to
the hammers of the pair, an arm of each rock
shaft connected with the said reciprocatory
part,and an arm of each rock shaft connected
with its corresponding hammer, one or more
springs being arranged to form part of each
of the rock shaft connections through which
the power is transmitfed from said recipro-
catory part to the respective hammers, sub-
stantially as described.

in testimony whereof I have hereunto set
my hand, at Solingen-Ifoche, this 24th day of
February, 1892, in the presence of two sub-
sceribing witnesses.

ERNST HAMMESFAHR.

Witnesses:
WM., LSSENWEIN,
RUDOLPH FRICKE,
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