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(No model.)

7o «ll wlony té maly concer:

Be it known that I, GEORGE H. HATHORN,
of Chester, in the count}f of Penobscot and
State of Maine, have invented certain new and
useful Improvements in Attachments for Trip-
Hammers; and I do hereby declare that the
following is a full, clear, and exact description
of the invention, that will enable others skilled
1n the art to Whth it appertains to make and
use the same, reference being had to the ac-
companying drawings, farming a part of this
specification. |

My invention relates to certain attachments

- for trip hammers, enabling round or square

|
1

30

40

45

. calk by matrix in Figs. 6 and 7.

50

articles to be forged with ease and rapidity.

By the devices now in use 16 requnires an ¢x-

pert to ruan a trip-hammer up to a speed of
threehundred blowsa minuteandmakesquare-
cornered work, whereas by the use of my in-
vention with very slight practice a speed of
fifteen huandred blows may be attained. This
speed not only enables the work to be turned
out morerapidly, butby thelatentheat evolved
by the rapid and forcible blows of the ham-
mer gives a far better result by keeping the
meta,l hot until the work is completed.

My devices are applicable to the manufac-
ture of any article which .can be forged from
a metal rod or bar, or to any trip- ‘hammer or
machine in which 1t 1s desirable to give a ro- -
tary motion to a rod or bar while 1n the pro-.
cess of forging. They are particularly useful
1n the manuﬁwtme of driving-calks and simi--
lar classes of small articles, nd for the pur-
poses of illastration 1 have shown in the an-
nexed drawings a machine adapted to such
work.

In the accompanying drawings, Ifigure 1 18
2 side elevation of a trip-hammer with my 1n-
vention attached. Iig. 2 isa plan of the same.

Fig. 3 is a section through line ¢ 0. Ifig. 4 1s
a detail of plate-supporting gears. FKig. 5 18

a detail of clutch-gear. I'ig. 6 1s face view of
die, showing a matrix for one kind of calk.
Fig. 7 is section of die, showing matrix for
catk, as seen at Fig. 9; Fig. §, view of cluteh-
cgear as attached to a rod; Fig. 9, completed
Fig. 10 1s a
face view of a die with three similar matrices
sunk into it. TFig. 11 i1s a side view of the
Fig. 12 18

caze p,with a rod and clutch-gear.

'

leys.

M.
cluteh-gear on the 1"0d .

o side view of the sliding gear { and stud 11,
showing the nut 12 and the supporting-plate
n and rest o 1n section. -
In the drawings, similar letters and numbers
refer to corr e%*t}ond]un parts throughout.
@ 18 a_roundatlon

Is a cat-head or ¢ cam. d is a driving-pulley.
e ¢ are dies, and ¢” ¢ ¢’ are matrices sunk

in the faces of the d_ms. f I are driving-pul-
¢ is a belt. 4 is a shaft. 7 1s a gear on
the shatt 7.
[ is a gear sliding in the slot 10. mi1s a
n 18 a plate having
the honmnt%l slot 10 and curved slot 14, o
is a rest, and o a rest in close proximity to the
dies, E’Llld to be used when necessary. 9 1S 4
gage, p’ a. forked rest,
stop in the gagep. ¢ is a foot-lever connected
by 4 rod to the stop ».
thrown under the handle b when desirable to
stop the machine. s is a clutch inm. t¢1sa
rod or bar of any ductile metal. u isa curved

spring. o isacross-bar. ww are rollers. x «
are annular grooves on the rollers. 11 isa

stud or pin on which the gear ! rotates, and
which serves also to hold the rest o in place.
12 is a nut. 13 is a collar against which the
face of the gear bears. 1 is a dotted line at
the point where the completed calk or other

Z) isa lhelve or handle. ¢

and p” a standard or

1 18 & Jjack or stop.

55 .
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k is a gear movable on the plate

70

73

article is cut off from the rod and corresponds

to the dotted line shown in FKig., 9. 1d51sa
siot, 16 a nut. |

In the accompanying drawings, at Iigs. 1
and 2 are shown clevation and plan of an or-

dinary trip-hammer, but in this case operated

by the cat-head or eam ¢ and driving-pulley

d. The dies e ¢ are fitted with corresponding
matrices in their faces, and one, ¢, 18 Seeured
in the helve or handle b, the other ¢, being
inserted in the anvil- bluck and carefully ad
justed, so thab at each blow the matrices in
the face of each die shall correspond exactly
with those in the face of the other. In this
case the matrices are Intended to form driv-
ing-calks, as shown in IFigs. 6 and 7, the com-
pleted calk having a square point, circular

collar, round shank, and flat bulging flanges,
9. Irom pulley f on the
main shaft a belt, ¢, extends to a pulley, 2,

as shown at Fig.

upon a shaft, ¢, which extends across the ma-
chine and carries upon its other end a gear, 7,

QO
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meshing into loose or movable intermediate |
gears, k I, and giving them revolution.
- gear j recelves motion in the machine 1llus-
trated to the extent of one- qualter of a revo--

- tioned, communicates it to the clutch-gear m,

O

~ hammer.

~ tudinally on the rod or bar ¢, but so as to grip
“or clutch it when the motion is rotary.

< sult.
20

- hammer may be regulated by increasing or

- Qr otherwme communicating a more or less

- against which the geared clutch m, acting asa

39

~ nish to the dies the same requisite amount of |
metal at each presentation.

40
heated, the clutch-gear remaining upon it |

-,45 lowing the end of the rod to enter between the

50

- ternately heating and being forged at the same

55

60

‘bearing against the fork and pushing the rod
t inward to the stop p”, thus sliding theclutch- |

L=

The

lution for every blow of the nammer, and
through the Intermediate gearns, before men-

which  is movable longitudinally on and is
passed on over the rod or bar of metal to be
forged, forming both a collar and gear when
the rod is in position to be acted upon by the
This clutch-gear 18 put on in such
a manner as to be capable of sliding longi-

I will-
hereinafter explain its construction as a mat-

ter of illustration, although the details can be
varied considerably WIthout affecting the re-

In forging round, six-squar e, or eight- S(ll‘ldl’e'
articles the relative motion of the gears and

diminishing the number of teeth in the oears,

rapid rotation 1elatwelvf01 efwh stroke of the
hammer.

The plate or frame n, supporting the gears
before mentioned, is provided with a rest, o,

collar on the rod or bar £ to be fmged 18 held
while under the hammer. A. gage, p, is also
fixed in a convenient locality on the machine, -
and the length of rod necessary to make the
calk or other article is determined by setting
the rod ¢ in the fork p" with the. clutch-gear

gear m a proper distance on the rod ¢ to fur-

The rod ¢ is then

while heatin g, and placed with the clutch-gear
m bearing against the rest o, thus bringing
the gear m into mesh with the gear [, and al-

dies a suitable distance to form the cal Ik or
other desired article.

It will readily be seen that the clutch once
put onto a rod never leaves it until the rod is
used up, and, as is my practice, by having sev-
eral clutch-gears a number of rods may be al-

time, thus economizing time and labor equal
to a large per centage of the cost of manufac-
turing.

A jack or cateh, », is thrown forward under
the end of the helve or handle b when it is
desirable to stop the machine, and to this is
connected by a rod the lever or treadle ¢q. If
it is desired to start the machine, the foot of the
operator is pressed upon the lever throwing
the catch » out from under the end of the helve,
and the machine begins to operate the gears,
at the same time communicating a rotary mo-
tion to the rod or bar, which is rapidly forged

into shapeunder the dies. If the article to be |
made tapers toward the-point, or if a compara- |

, 192

tively large piece of metal is to be worked
down, the natural longitudinal movement of
the rod will be toward the operator to accom-

modate the surplus iron, and this would have
a tendency to push the geal m outwardly and

off of the gear I, and to allow for this I prefer '

to make the edge of the gear [ wide enough to
permit the pushmﬂ back of the rod or bar
without danger of the rod m being thrown out
of mesh. The forging comp]eted the calk or
other article is cut from the end of the rod in
the usual manner, and the operation répeated
on another rod already heated and provided
with a similar clutch gear.
the first rod is pushed through the gage p, ad-

In the meantime

75

Jjusting the clutch at the proper distance for

another forging, when the end is again heated
and it is ready for the machine.
does the machine operate that quite a large

“So rapidly

number of rods, each supplied with a clateh-

gear, are constantly kept on the forge heating.
The construction of the cluteh s, attached to

the gear m, for the purposeof holding the gear!
, and 3et sliding

to the rod ¢ while rotating
upon the rod? Ionﬂ'ltudmally, is shown in Fig.

OC

5. Atwisacurved spring having pins seecur-

ing it to the face of the gear m nea,rest the op-
erator while at v is a cross-bar, also secured
to the. gear, and between the cr 0S8 bar and the

ends of the spring are secured the rollers w

w, the tendency being to force the rollers in-

Wald or together and to clasp or embrace the
rod in the annular grooves z z, with which
they are provided. A plateor box covers the
device, having an outwardly-projecting hub
serving to keep the rod in position without
1nterfermﬂ with the operation of the clutch-
gear.

‘through the- gear, while the pressure of the

16 w1]1 be seen that the rollers will al-
low a free longitudinal movement of the rod

I'O_C.._ |

IOR

spring « is sufficient to prevent lth 10tat10n in

the clutch.

I do not limit myself to this precise device
for the elutch, as many substitutes will readily
suggest themselves. ~For instance, in square

i

work an apertured gear provided with a hub :

and set-screws would be an efficient device.
The intermediate gears, &k [, are both made
adjustable to allow of movnw the rod to be
forged from one matrix in the Tace of the dies
to another without getting out of mesh. This
adjustability is secured as follows: The plate
or framenhas a horizontal slot, 10, cuttherein,

| through which passes a stud, 11 serving asan

115

120

arbor for the gear [, and pr ovided with a

thread and nut, 12, upon its inner face, by
which 1t can be &ecmed in any position 1n the

slot 10and a collar, 13, against which the face
The rest o is also secured

of the gear rests..
to the pin or stud 11 and moves with the gear,
though it may be separately attached, if ple

125

ferred. A secondslot, 14, struck upon a curve '

the center of which 1s the center of the fixed
gear j, secures the adjustmént of the gear £k,

130

because, being struck from the center of j, the '

gear k cannot get out of mesh with y by miov-

mg to any part of the slot 14. - The gear % 1S
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provided with a similar arrangement of pin or
stud and nut. Now, as one set of Impressions
or matrices in the dies e ¢ wears away, it 1S
evident that the gear /! may be moved from
right to left, or vice versa, carrying the rest o
and guiding the rod into a new matrix in the
die, the gear & also being set to retain its mesh
with the gear [, the curved slot in which 1ts
arbor moves always insuring its remaining in
meshnl h the gear 7. Asecond rest or D*mde
0, may
to the dies, to steady the end of the rod under
the hammer, and this must of course be made
adjustable, “]11(‘11 I do by meansof theslot 15
and nut 10,

Instead of the gears which 1 now use,

erations would not be as positive, and it would
pl obably be considered as simply a colorable
rariation of my invention.
The gage p, as shown in Fig. 2, is shor tened
up and the rod shown broken, as should also

the gage have been; but thegdge with rod and

flutuh is shown More fully in Fig. 11, Sh:et
No. 3 of drawings.

The face of the dies in actual use is not cor-

rectly shown in Fig. 6, either in shape of ma-.
trix or the number of matrices, and the face

of a die as in actual use 18 shown in Fig. 10,
Sheet No. 3 of drawings, showing a multi-

plicity of matrices eorresl)ondmﬂ with the

calk, Fig. 9, and with Fig. 7.

I am aware that trip- h“meelS have been 1n
nse in which forging has been done while the
rod or bar was rotated under the blows of the
hammer. Idonottherefore claim a trip-ham-

be used, if desired, in close proximity-

fric-
tion-gears might possibly be used; but the op-

|

3. In atrip hammer, the combination of the

hammer, the shaping-dies, a holder for the ar-

ticle to be shaped adapted to rotate it when

thehammerisinoperationand having a geared
periphery, and a driving-gear meshing with
said holder, one of said meshing-gears being
widened, whereby alimited longitudinal move-
ment of the article benwshﬂped and 1ts holder

is permitted, substantially as described.

4. In dtl‘lp hammer, the combination of the
hammer, the shapin g-dies provided with a se-
ries of matrices, a rotating holder for the ar-
ticle to beshaped movable to adjust the article
to the matrix being used, and a gear-train
which drives said holder and 18 adjustable to

‘accommodate the position of the holder, sub-

smntnlly as described.

5. In a trip-hammer provuled with appro-
priately-shaped dies, and designed to [orge ar-
ticles of varying shape and Size from any due-
tile:metal rods, rotating more or less rapidly
under the blows of the hammer, the sliding

separable clutch-gearm, designed toslide upon

the rod or bar ¢ longitudinally and clasp the
rod or bar firmly while rotating,
rotary motion to the rod or bar, 1 combina-

tion with sliding gear [, adjustable gear k,

fixed gear j, plate or frame », and rest o, all
acting and operating together to 1mpart a ro-
tary motion to a rod or bar while being forged

under the blows of the hammer, all as shown.

and described.

6. In a trip-hammer deswned to forge arti-
cles of varying shapes and sizes {from rods or
bars of any ductile metal rotating under the
blows of the hammer, the clutch-gear m, pro-

“er as a whole; and I hereby disclaim any- | vided with the Sprmn U, annulally grooved
thing in the English patent cited as a reference

in this case, ‘‘ Isaac Buckley, No. 1,549, dated
June 21, 1864, Forging-Machines,”” my inven-

~tion relating solely to improvements in attach-

50
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ments for sunch machines, by the use of which
the labor and expense of manufacturing may
be greatly reduced and the operations n:emtly

expedited.

What I claim as my invention, and desire to

secure by Letters Patent, 15—

1. Inatrip-hammer, the combination of the
hammer, the shaping- dles a removableholder
for the articles to be shaped,- means, substan-
tially as deseribed, for engaging with and au-
tomatically rotatingsaid holder when the ham-
mer is in opelatlon and a bearing for the ar-
ticle whereby the holder is maintained in
proper relation to the rotating devices, sub-
stantially as described.

2. In combination with a shaping trip-ham-
mer,a holder having an opening through which
the bars may be fed to the hammer, and a
clamp for securing the bar for the articles to
be shaped, mechamsm substantially as de-

seribed, adapted to recelve said holder and to |
rotate 1t during the operation of the hammer,
and a stop which arrests the hammer during
the changing of said holders, substantially as
described.

rollers w w, and perlphelal 0ear- teebh, and
designed to slide longitadinally on a. rod or

| bar, ¢, and to clutch or grip the rod or bar

firmly while rotating, in combination with the
rod or bar ¢, and a gear, [, however actuated,
all deswned and acting or ol)emtmﬂ to lmpart
a 1o t*lly motion to the rod or bar ¢ while be-
ing forged under the blows of a trip-hammer,
the clutch oear being separable from the other
par ts, all as shown and deseribed.

7. In combination with the trip-hammer,
the tre,b]y matrixed dies e ¢, the %etuabmw
shaft 7, the rod ¢, the clutch-gear m, and the
rest o, with their operating devices, all ar-
1auﬂed and operating together, as shown, and
as fmd for the purposes descubed

8. In a trip-hammer designed to forge arti-
cles fromrods or bars of iron or any other duc-
tile metal while the rods or bars are rotated

imparting a

70

30

QO
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105

110

under the blows of the hammer, the separable -

clutch-gear m, provided with the annulariy-
umoved 1011@15 w w, arranged as described, or
any equilvalent deﬂce opelatmﬂ* in connec-
tion with the gears k I to communicate a ro-
tary motion to the rod £, and sliding longitudi-

nally upon the rod ¢ 1n such a manner that 1t

may be taken from the machine with the rod
and adjusted upon 1t by a gage, p, toregulate
the distance which the rod can extend between

_

r. =.|'I|r i {
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the dies, and also. permitting the rod to be |

heated with the cluteh gear in place npon it,
all as shown and descrlbed |

9. In a trip-hammer designed for fmgnw
from ductile-metal rods IOI:ELtlIlﬂ‘ under the

blows of the hammer, the dies ¢ ¢, formed

with two or more matrlcos sunk in their faces
in order to allow the hammer to be shifted
from a matrix which has become worn to a
fresh one, as shown and desecribed, 1n combi-
nation with the movable rest o, separable
clatch-gear m, sliding gear [, adjustable gear

k, actuating- gefu YR Suppmtln -plate n, having :
the horizontal slot 10 and the enrved slot 14 |

1¢ the stud and nut 11 and 12, deqmned by ad-

justment to allow of Shlftlnﬂ‘ t]le rod ¢ from

- one matrix to another, and the gage p, whereby

the clutch is adjusted lonmtudmally on the

- rod ¢, all as shown and described, and sub-

2C

2

20

35

Stantlal]y as and for the pur pose hereinbefore
set forth.
10. In a tri 11) hammer deswnod for forging

from any ductile-metal rods while rotating

under the blows of the hammer with ecither
plain or matrixed dies, the separable clutch-

gear m, provided with the clutch s, having the
annularly-grooved rollers w 10, and culved
spring u, and designed . to clutch or clasp =2
rod or bar, ¢, and impart a rotary motion to
the rod When the clutch is brought 1nto mesh
with either a stationary oradjustable driving-

gear, asshown at [, however the driving-gear
may be actuated, all arranged and operating to

impart a rotary motion to the rod 7 while be-
ing forged under the blows of the hammer,

as shown and described.

J

11. In atrip-hammer designed to forge from

rods or.bars of metal while rotating uuder the

Dblows of the hammer the combination of the

separable cluteh-gear m, having the spring «,
and grooved rollers w w, attached with the
cgage p, provided with the bifurcated rest p’

_and standard or stop p”, by means of which
the separable® clutch- gecu is adjusted to the
proper distance from the forged end of the rod

43

t at each suecessive operation, all as c=hc:~wu --

and desecribed.

12. In combination with the ha,mmel b aJnd_

dies, as'deseribed, the fixed gear j, adjustable

ﬁ'eflrs % 1, and the p]&te or frame n, supporting

S&Id n‘eals and provided with the Slots 10 and

14, in which said movable gears are journaled,

substantmlly as shown and described.

13. The combination of the gear m, spri-ug -

%, and cross-bar v, secured thereto, with the
rollers w 1w, provided with the annular grooves
x, as shown and described, the whole tforming
a separable clutch-gear adapted and designed
to move easily lengthwise on a rod or bar and
to clutch or clasp it and 1mpart a rotary mo-

tion to it whenever the clutch itself is actuated,

as shown and deseribed, and substantially &S: )

and for the purposes herem set forth.
In testimony that 1 claim the foregoing I

have hereunto set my hand this 29th ddy of 65

December, 1883 |
GEORGE H. HATHORN.

“Witnesses: | |
Isaac R. CLARK, -
- WM. FRANKLIN SEAVEY.
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