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To all whom it may concern :
- Be it known that I, JoHN H. ELWARD, a
citizen of the United States of America, re-
siding at Stillwater, in the county of Wash-
mﬂ*ton and State of anesota have invented
certam new and usetful Implovements In
Drop-Hammers; and I do hereby declare the
following to be a full, clear, and exact descrip-
tion of the invention, such as will enable others
skilled in the art to which it appertains to
malke and use the same, reference being had to
the accompanying drawings, and to letters or
which
form 2 palt of this specification.

Figure 1 isa front elevation of a mechanism
embodying my improvements. Fig. 21is a side
elevation of the same. Fig. 3 is a perspective

“view of the hammer detached. Fig. 4 1s a per-
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the finishing-dies upon the same blocks.

435

tooth which is all iron.

spective of the anvil. Kigs..5 and 6 are per-
spectives of detached dles Figs. 7, 8§, and 9
illustrate three stages in the manufacture of a
- Figs. 10, 11, and 12
illustrate the collespondmg staﬁr(}S in manu-
facturing a tooth partly of Steel Fig. 13
shows a modlﬁed form of roller- tuppmﬂ de-
vices. Fig. 14 shows the gearing of therollers
mounted inside of the frame. -

‘Heretofore in machinery for the fowmn or
swaging of thrasher-teeth it has been custom-
ary to employ dies, each coustracted to have
upon its face a p01t1011 for the rudimentary
operation in forming. the tooth and a portion
for finishing the toobh these two parts or dies
being formed in one and the same piece of
metal. One die having these two parts (to
wit, the rudimentary part and the finishing
part) is attached to an anvil, and the other
die to the rising and fa,llmn* hammer. In
making the teeth with these devices a bar of
suitable dimensions 18, while hot, subjected to

the action of the mdlmentm y dies on the two

opposing blocks,and afterward to the action of

The
rudimentary dies that are employed for this

purpose are liable to much wear, and their

~ efficiency is therefore impaired, and they be-
" come worthless much sooner than the finigh-
‘ing-dies, and therefore the whole block of
‘metal in W]llCh the dies are formed i8 rendered
so useless entailing much unnecessary expense
" "o far as concerns the finishing portion.

One object of my invention is to so con-

struct and arrange the dies that while, on the

one hand, they shall permit-the forming of a
tooth at one heating of the iron, they shall, on
the other,obviate the necessity of removing the
finishing part of the dies when it is necessary
to remove the rudimentary portion. Again,

~different rudimentary dies are necessary in

different kinds of work, while in all of said
several kinds of work the same finishing-die
is required, and the construetion and arrange-
ment in my case enable me to leave the ﬁn-
ishing-dies in the anvil-and in the hammer,
and to remove the rudimentary dies of one

shape or character and substitute others.

In the drawings, A represents the anvil,
which, so far as the main portion thereof is

._ 6*;)_

concerned, may be of any preferred construc-

tion and be secured in place in any suitable
manner. |

B is the rising and falling hammer arranged
to reciprocate above the anvil A. The opera-
tive faces of theanvil and the hammer are pro-
vided, not, as heretofore, with only one, but
with two or more dovetailed gTro0OvVes for re-
ceiving the tongues of the dies. In Fig. 41
have shown two dies to be thus attached 60 the
anvil, it being understood that- eouespondmw
dies are fi,ttached to the hammer Shown in

Fig. 3.

\Vhen it is desired to form a thrasher tooth
which shall he iron throughout, use is made

of a die substantlallv 8113111&1 to that shown at
C for performing the rudimentary operation

upon the metal of the form shown in Ifig. 7.
After the tooth has been thus acted upon, 16
is in the rudimentary state seen in Kig. §, then
(and before being heated again,) subjected to
the action of the finishing- dies D D, the bar

~or rudimentary tooth bem o placed before this

last action in planes tla,nwelse to those in

which it was when acted upon by the 111(11-

nmentary dies.
It is often desirable to ma,Le the teeth par-

tially of iron and partially of steel, the steel
being ‘“laid’’ or welded upon the iron por-

tion, the tooth,when finished, having the wear-

ing portlon made partially of steel—thas is to
say, that portion which i8 to be outside of the

70

75

8o
90
95

100

cylinder-bar, and to come 1In contacb with the

| grain 'Llld Stl"&W




10

=

In IFig. 10 is shown a bar of iron, having
laid thery eon,and partially attached ther eto, the

plece of Steel intended to form the steel 1:)01-
tion of thetooth. Afterbeing joined, asthere

shown, both the iron and the steel are suffi-
mently heated, and are then subjected to the
action of different rudimentary dies (seen in
Fig. ) specially constructed for the purpose
of imparting to the steel and iron the proper
shape, and also to properly perform the first
weldmg act. After this it will be found that

- the two pieces of metal are partially welded,

15
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as illustrated in Fig. 11, but to complete the-

welding and finish the shaping of the tooth
1t 18 subjected to the action of the dies at D

D, these dies being thesame for finishing teeth
| of this class as those, which are made of iron

alone. With these devices I have combined

a peculiar elevating and dropping mechan-

1sm connected with the falling hammer.
H H’™ are two posts or uprights extending

~upward from the anvil-frame, and joined and
~ braced at the top by a suitable cross piece or
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pieces, I. Thie hammer B is supported be-
tween them, and extends substfmtiﬂﬂly from
post to post.

J represents the bar, projecting upwardly
from the hammer, and ¢ ulded by the top piece,
I, which is 1310V1ded with a slot for that pur-
pose. DBehind the lifting-bar is a stationary
roller adapted to press ‘1gamst one side of the
bar, and in front there is aswinging roller, K,
adapted to be pressed against, and 1o be with-
drawn from the bar J. This roller X is at-
tached to shaft %, which is mounted upon a
swinging frame, I I/, the arm L' being piv-
oted upon the shaft % of the rear roller. As
the roller K is allowed to drop downwaxrd, the
bar J i1s pressed between the two rollers. The
rollers are rotated in opposite directions by
means of a belt-wheel, M, and spur-wheels m
m’, attached, respectwely to the shafts of the
vollers. Imasmuch as the frame L 1/ swings
upon the shatt &' as a center, the spur- ~wheel m
can be carried up or down without being dis-
engaged from the wheel w/.

N N are bars pivoted to the frame I I, and
their weight tends to draw said frame down-
ward. One or both of them are provided with
ratchet-teeth at or near the upper end, as ab
n. With these teeth a pawl, O, is 'tchpted to
engage, 1ts engaging end bemﬂ SWU.I]D outward
by means of a spring, /.

P P are adjustable collars upon the bars N
N. They carry pmjeetin pins, with which
engage lugs »’ p’ on the hammer B when the
hammer 18 raised sufficiently high.

N’ is a rope having one end att‘whed to one
of the bars N’, and passing thence over a pul-
ley, #, mounted in a bracket-arm attached to
Post H and thence down. to a treadle, O?
within convemenb reach of the operator.

Q 18 a cord attached to the arm o of the pawl
O, and running downward to a lever or foot-
tlea,dle, 0. One end or side of the hammer

B 1s provided with ratchet-teeth, as shown at
R. With these ratchet-teeth a pmwl R 1)1V-

|
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oted in the post H, is arranged to engage.
This pawl has a returning-spring, R’, and an
arm, R, extending outwardly,to which a cord
r, 18 attached. ThlS cord runs down to an-
other foot-treadle, 7’

The operation of the pawl above described
1s as follows: By pressing upon thefoot-treadle
O’, the pawl O is released from bar N, where-
upon the bars N draw the frame L L" down-
ward and with it the roller I, until said roller
presses the lifting-bar J against the roller be-
hind, whereupon (both rollers being in motion)

the 11ft1nﬂ -bar 18- litted, and with it the ham-

'4

mer B. While rising, the lugs or ears p’ p
strike against the pins on the collars P P2, or
agalnst the collars themselves, and elevate the

bars N N and the frame 1L I sufficiently to

throw the roller KX out of contact with the
bar J. Assoon asthis disengagement oceurs,

the pawl O engages with the ratchet- teeth =
agaln, holding the frame I I/ in its upper po-

sition, At the same time the pawl R’ engages
with the teeth in the hammer-block, holdmﬂ*
the hammer in its elevated position, althongh

-the bar J is no longer grasped by the roller.

The metal to be operated upon is now placed
1n position upon the matrix, andthe operator,
by pl@SSlﬂﬂ" downward upon the lever or foot-
treadle 77, releases the pawl R/, and the ham-
mer then drops.
the hammer may be regulated by means of the
adjustable collars P P. Whensaid collars are
adjusted, there should be a corresponding ad-
Justment of the pawl R, Whleh may be effected
by placing its pivot- rod #° in the proper aper-
ture of the series, shown in dotted lines at 7™
The hammer may be arranged to release the
pawl O just as it (the hfumne]) 18 completing
its fall, so that the rollers shall immediately
after such fall engage with it instantly and
begin to draw it upw rard again.

S, Iigs. 1 and 2, 1epresent5 a lever pivoted

1n :-zm fmnle frame, S, its free end bemn s1tu-

ated 1n the path of the ears or lugs p’ on the
hammer. It hasabackwardly-projecting arm
having an_eye, s, through which the cord Q
passes. §°18 a set- SCl W, by which the cord can
be gripped tightlyin the eye. When the ham-
mer 1t near the lower end of its downward
stroke, the lug p’ strikes the end of lever S
and pulls downward upon the cord , which
releases the pawl O. Thereupon the roller K
drops into engagement with the bar J, and in-
St%ntlybeoins to elevate the hammer. By the
eye § and set-screw §° the tension of the cord
may be properly adjusted for tripping the cord
11 16 18 desired to throw this automatictripper
out of engagement with the hammer, so that
the tripping can be caused only by the treadle
O"' this can be done by loosening the sef-screw
§ and leppmo the lever S until it rests upon

| the stop §°, where it is out of engagement with

the hammel
In If1g. 13 I have shown a slightly-modified
form of ‘tripper. In this case a supplemental

The extent of the travel of
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pulley g, attached to the post H', and thence
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Instead of employing the lugs p’ to

- operate the lever S, an arm may be attached

. I'O

to the hammer for this special purpose, and

with the arm may be combined a spring, these

parts operating to drop the pawl without 1n

any manner impeding- the drop of the ham- |
mer.

- I6 18 mcmy times desirable to modify the
force of the blow imparted by the hammer, as
the character or condition of the work shall

- indiecate, and this can be accomplished by

"1:5_
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18 being used.

means of the treadle O’ and rope N, it being.

readily understood that by means of ‘these de-

vices the operator can elevate the frame Ii I/
sufficiently to throw the roller K out of contact
with the bar J, and the pawl R’ being with-

drawn from the ratchet-teeth by the foot-
treadle ¢, the hammer will drop. Preferably
*the pawl R’ should be held entirely out of en-

gagement when this last-described mechanism
It may be held out by the op-

erator pressing downward upon pedal #'; ora
device may be combined with it for holding it
permanently out of engagement with the mtch-

Iet teeth

r* is an arm, pivoted at 7° in such position

that the free end of the arm may be employed.

to hold the treadle " in a depressed position
and withhold the pawl R’ from contact with
the ratchet-teeth R on the hammer. Thus 1t
will be seen that dur mﬂ'the upward movement
of the hammer thelugs p’ p” lift the bars N N,

and release the roller K from contact with the

lifting-bar J, and the hammer is allowed to
dlop, so that its rising and falling become

antomatic. o 15&511111]&[‘1001{111@ bar, pivoted

~atb 0%, and adapted to hold down the treadle
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Q’, and when this is done the operator can,

by means of the treadle O, operate the ham-
mer with a variable stroke lifting 1t to such
distance as he may desme and then letting it
drop.

Ildo not herein claim the construetion of
the anvil or hammer, separately considered, or
the construction and arrangement of the dles

as I have made these the subject-matter of an-

other apphcatlon which Thave filed.

‘What I claim: is—

1. The combination of therollers, the swing-
ing frame which carries one of the 101161‘8 and

| .Vlbl ates about the axis of the other, the ham-

mer - bar situated bebtween sald_rollels the

- hammer carried thereby, and a tripping de-
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vice carried by the hammer, which engages

with the swinging frame and raises it to dis-

engage the roller and permit the hammer to
fall substantlally as set forth.

2 The combination of the rollers, the swing- |

ing frame which carries.one of the rollers and
vibrates about the axis of the other, the ham-
mer-bar between the rollers, the hammel CaY-
ried by said bar, the downwardly hanging bar
N, secured to the front swinging end of the
fla,me which carries the swinging roller, the

. tripper carried by the hammel which engwes

with said bar N and theleby throws up one-

up to a lever, S, which lies in the track of the | of the rollers about the axis of the other, and
- hammer.

the stop which holds-the bar N while the roll-

ers are disengaged, substantially as set forth. 70

3. The combmatlon with the hammer B and
its lifting-bar J, of the stationary roller, the
swinging roller, the frame in which the sw ing-
ing roller is mounted the weight-bars N N,
one of which is mtcheted the pawl O, lags p’
»’, and the adjustable collars P P, substan-
tially as set forth.

4. The combination of the rollers, the swing-

ing framein which oneof the 1011618 18 mount
ed, the hammer, mechanism operated by the
hammel to move the swinging frameto disen-
cage the rollers, the stop which holds the
swinging frame when the rollers are disen-
gaged, the rope N, connected with the swing-

{ ing frame, and tr eadle 02, Substant‘lally as set_
| f01th

The cbmbm&tlon W1th the hammer, its

llftmﬂ -bar J, the Statlonary roller, the swing-

ing rol]el and the frame in which the swing-
ing roller is mounted, of the rope N, connect-
ed with the swinging frame, and the treadle

‘0%, whereby the operator may at any point in

the elevation of the hammer move the swing-
ing frame and the roller carried thereby to re-
lease the hammer-bar and permit the h'LlIlll’lel
to fall, substantially as set forth.

6. The combination, with the hammer B,
the rollers which elev ate 1t, and the devices
which hold the rollers out of enwaﬂenlel1t of
the pawl R', the cord 7, treadle. ¥, TOpe N "
connected w1t]1 theswinging fmme and tr eadle
0% substantially as set forth.

7 The combination, with the hammer, 1ts
lifting-bar, the rollers whlch elevate the ham-

‘mer, of whleh rollers one is movable about the

80 .
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013]1@1 and away from thelifting-bar, the frame

in which the movable roller is mounted and
a stop which holds the movable roller away
from the hammer-bar after it has been moved,

of a tripping mechanism operated by the ham-

11O

mer to move the swinging roller, and a second-

tripping mechanism under control of the op-

erator, the said tripping mechanisms being
arrang ed relatively to each other, substantially
as seb forth, whereby the one brought into

1:15‘

action by the operator can be‘0perated prior

to the one brought into &cbion automatically,
as set forth. "

8. The combination of the hammer, the sta-
tionary roller, the swinging roller, the fr ame
in which the swinging roller 1s mounted, the
lifting-bar J, mechanism operated by the ham-
mer to move the frame of the swinging roller
to throw said roller out of contact with the
bar J, and the automatic stop which engages
with the hammer and supports it after the
rollers have been thrown out of engagement
with the lifting-bar, substantially as set forth.

9. The combination of the hammer, the sta-
tionary roller, the swinging roller, the frame

in which the swinging roller 1s mounted, the -
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lifting-bar J, mechanism operated by the ham-

mer to nmove the frame of the swinging roller

| to throw sald roller out of enga ement with
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“the bar J, pawl R/, a spring which forces the
pawl X' into contact with ratchet-teeth on the-
“hammer, and means for withdrawing said

pawl from the ratchet-teeth, substantially as
set forth.

10. The combination of the hammer, the
stationary roller, the swinging roller, the
frame in which the swinging rolleris mounted,
the lifting-bar, mechanism operated by the
hammer to move the {rame of the swinging
roller to throw said roller out of engagement

~with the bar J, an automatic stop which holds |

the swinging roller out of engagement with
the bar, and an antomatic stop which engages
with the hammer and supports it after the
roliers have been thrown out of engagement
with bar J, substantially as set forth.

In testimony whereof I affix my signature
1n presence of two witnesses. |

JOHN H. ELWARD.

Witnesses:
H. H. BLISS,

~J. 5. BARKER.
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