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UNITED STATES

PATENT OFFICE.

WILLIAM HARTILL LAW, OF PETERBOROUGH, CANADA.

POWER-HAMMER.

. SPECIFICATION forming part of Letters Patent No. 477,559, dated June 21, 1892,
* Application filed Decetiber 11, 1891, Serial No. 414,684, (Nomodel)

To all whom it may concern: =
Beitknown that T, WILLIAM HARTILL Law,
of the town of Peterborough, in the county of
Peterborough, in the Province of Ontario,
Canada, have invented certain new and use-
ful Improvements in Power- Hammers, of
which the following is a specification.
The object of the invention is to design a
hammer, first, which may be adapted to give
blows of varying forece without any ehange in
the number given; secondly, which will give
the full length of the stroke when operating
on any thickness of metal the hammer will

admil of; thirdly, to provide a means by which

the velocity of theram inits downward stroke
will be considerably increased as compared
with the upward stroke, so as to givea better
result in the forging of the metal, and,
fourthly, to €0 construct the hammer that
its operation may be completely under the
control of one man; and it consists, essen-
tially, first, of supporting the ram on the end
of the upper lever, which is pivoted at the

rear of the machine-and has attached to its |

other end a pitman, the lower end of which is
attached to a lever supported on a movable

- eross-head or fuleram, which is adjusted lon-
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gitudinally on a supporting-bed, so as to
change the fulerum of the lever to any de-
sired point, the said lever being connected to
or driven from a crank-arm attached to the
main driving-shaft; seeondly, in providing a
threaded spindle and nuts whereby the ful-
crum of the upper lever may be raised or low-
ered, and also in dividing the connecting-rod
into two lengths and connecting the lengths
together by a double toggle-joint, so as to
lengthen or shorten the rod by a right-and-
left-hand screwed spindle; thirdly, in eon-
necting the lower lever to a crauk, so that
when the crank is revolving close to the ful-
crum of the lower lever a quick motion is ob-
tained when the arm-is descending; but when
the erank is in that portion of its revolution
which is farther away from the fulerum of
the lower lever a slow motion is imparted to
the ram, which duaring this period is ascend-
ing, and, fourthly,in the construction and ar-
rangement of the parts; as hereinafter more
particularly explained in detail.

Figure1 is a perspective view of my power-:

hammer with the lower portion of the frame
broken away so as to show the means of op-
eration. Fig. 1* is a detail view of the ad-

justable fuicrum for the lower operating-le-
vers. Fig.2 isa longitudinal sectional eleva-
tion through the center of the machine. Fig.
3 is a plan view of the machine. Fig. 4is a
sectional rear elevation showing the means
whereby the pitman is attached to the upper
and lower lever and the manner in which the
said pitman is lengthened or shortened.

In the drawings like letters and figures of
reference indicate corresponding parts.

A is the upper lever, B the ram, and C the
anvil-block. The forward end of the upper
lever A is forked, the outer ends of the arms
a, which form the fork, being connected to-
gether by the leather belt D, which passes
through the hole bin the ram B, thereby sup-

.borting the ram. The arms o of the npper

lever A are held apait by the spring E, so as
to keep the leather belt D astaut as possible.

The upper lever A is pivoted on the pin ¢
in the jaw f, which is formed at the upper end
of the screw-spindle F. It will be noticed
that the screw-spindle F extends through the
rear end G of the frame of the machine,

H and I are cushions or springs, preferably
made of rubber, situated, respectively, above
and below the end G and designed to relieve
the frame from any undue strain or shock
caused by the blows of the ram B.

g g’ are nuts, which are serewed onto the
screw-spindle I and occupy positions abut-
ting the upper and lower cushions H and I,
respectively.

J is the lower levér, and X the pitman,
which is connected at the top % to the end of
the lever A and at the bottom to the lever J
by the pin'l. The lower lever J is composed
of two parallel bars j, connected together at
the ends by the blocks L. The pin [ extends
through the end of the pitman K and from
outside to outside of the parallel bars j of the
lever J, as indicated in Fig. 4.

M M’ are trunnions having grooves m m/’,
within which the parallel bars j of the lever
J slide. - The trunnions M M’ are pivoted at
n 7' on the movable ecross-head or fuleram N,
Each half of the movable cross-head has
formed on its inner side an arc-shaped recess
¢, within which the curved ends of the trun-
nions M M’ rock, thus relieving the pbivoted
pins n n” of the trunnions from the weight
borne by the trunnions. The cross-head N is
connected together by the serew-bolt O and
has grooves o cut in the lower portion of each
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part. The cross-head N is supported on the
standard-plate P, which has tongunes p at its
upper portion to fit into its grooves o, so that
the cross-head N may be kept in position lat-
erally, aithough permitting it to be moved
longitudinally. .

Q is the main driving shaft of the machine,
which is driven by a pulley from any suitable
motor and is journaled in bearings secured
to the side of the frame of the machine. The
shaft Q is a erank-shaft and has its erank Q'
in its central portion sufficiently wide, so as
to permit of the vertical movement of the for-
ward end of theleverJthroughit. Theouter
end or pin of the erank Q' is journaled in
The sliding
block R is formed so as to have projecting
flanges 7 7/, extending to the outside of the

bars j of the lever J at the top and bottom, |
“involved in my invention, I shall proceed to
" describe the manner whereby my hammer is
- operated and the means of adjusting it to snit
‘the different thicknesses of metal which it
“may be desired to forge.

S is a U-shaped treadle extending from the |

respectively. The flanges 7 7/, however, per-
mit of the bloek R sliding freely longitudi-
nally within the bars j of the lever J as it is
caused to move upwardly and downwardly
by the revolving of the crank Q.

rear to the front of the machine and pivoted
on the free end of the link s, whieh is piv-
oted at its other end to the frame of the ma-
chine. The inner end of the treadle S is at-
tached to the arm T, secured to the spindle
¢, which has its bearings in the lower portion’
of the frame, as indicated.

U is an arm extending upwardly from the
inner end of the spindlef. Thearm U is con-
nected to the lugs u, formed on the forward
end of the cross-head N by the link V.

‘W are spiral springs situated one at each
side of the machine and connected at the top
to the frame and at the bottom to the forward
end of the treadle 8. These springs are de-
signed to keep the forward end of the treadle
S up, so as to force the cross-head or fulerum
N directly beneath the center of the pitman
K and retain it there in its normal pesition,
as shown in Figs. 1 and 2.

Tt will be noticed that the pitman K is formed
in two lengths, the top « of the lower length
being reduced in diameter, so as to fit into a
socket 7, madé at the bottom of the upper
length.

z are slots cut in the upper length of the
pitman X at each side of the socket 7.

X and Y are cross-heads formed on the up-
per and lower lengths, respectively, of the pit-
man K.
~ 1and 2 arelug-nuts connected to the upper
cross-head X by the links 3 and to the lower
cross head by the links 4.

5 is a screw-spindle having a right and left
hand thread cut on each end. Thisright and
Teft hand serew-spindle 5 extends through the
lug-nuts 1 and 2, which have female threads
cut on them to correspond with the threads
on the screw-spindle. In the middle of the
serew-spindle 5 is a spherieal bearing 7, lo-
cated within the socket . On the outer end
of the screw-spindle 5 Isecure a groove-pulley

for manipulating the same.
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7, which I connect by the belt 8 to the groove-
pulley 9, which is provided with a handle 10
The pulley 9 is
supported on the end of the L-shaped arm 12,

. which extends through a sleeve made in the

bracket 11 and is adjustable therein. The

‘operator, by turning around the pulley 9 in

the direction indicated by arrow, may bring
the lug-nuts 1 and 2 inward on the spindle 5,

_and thereby bring the inner end of the link-

arms 3 and 4 also closer tothe pitman®E. By

- this means the pitman K may be lengthened

as desired. The top end z of the lower length
of the pitman K moves at the same time lon-

' gitudinally within the socket ¢, the said top
~end z and socket y being of sufficient length,
‘80 as to keep the two lengths of the pitman K
' rigidly in line.

Having now described the prineipal parts

My hammer derives motion from a pulley
situated on one end of the main driving-shaft
Q. Theshaftordinarily isdesigned torevolve

‘continuously and in revolving imparts to the
‘lever J by means of the crank Q’ an oscillat-
‘ing up-and-down movement upon its pivot-
‘point or cross-head N and pivot-pin ¢, which
“are now in a direct line with each other.
“will consequently be seen that the pitman K

It

and lever A will remain perfectly stationary.

. The operator may by pressingdown thetreadle
S bring the cross-head N, and consequently
“the trunnions j, forward of the pivet-pin [
‘any desired distance, this of eourse depend-
.ing on the length of stroke and force of the
‘blow desired. It will now be seen that the
lever J will become -a lever of the first class
‘and the pitman K will derive a vertical re-
“eiprocating motion from the crank Q.
lever J will consequently be rocked on its
'pivot so as to give a reciprocating motion to
‘theram B. Asthecrank-shaft Q isrevolvedin

The

the direction indicated by arrow, it will be seen

‘that as the crank Q' passes downwardly with
-its outer end close to the fulerum of the lever

J a quick motion will be given to the upper

.movement of the pitman I, and consequently

a corresponding motion will be given to the
downward movement of the ram B. As the
outer end of the crank @', however, passes
upwardly farther away from the fulerum of
the lever J, it will be seen that a slower mo-
tion will be given to the pitman IX in its down-
ward movement, and consequently a corre-

‘sponding motion to the ram B in its upward

movement. This I consider a very essential
and important change in the movement of

.the ram B, as by this means the downward

stroke of the ram is considerably increased
as compared with the upper stroke, thereby
giving a much sharper and heavier blow, re-
sulting in a nearer approach to the action of
a stroke from the hammer of a blacksmith
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than has ever been accomplished in any ma-
chine designed for forging of which I am
aware. o

It will be seen that any moment the opera-
tor may desire to stop the operation of the
ram he may do so by removing his foot from
the treadle S, when the fulerum or cross-head
N will be immediately brought back by the
spiral springs W and the trunnions will come
directly in line with the pin I, and conse-
quently no motion will be imparted to the
pitman I and ram B. -

By means of the nuts g ¢/, before described, .
l/\ b 2

the tension of the cushions I and I may be
increased by serewing the nuts g ¢’ toward
the cushions H and I, respectively. If it is
desired to raise the pivot-point of the lever A,
so as to allow of the ram B to be brought to
forge a greater thickness of metal, I have
merely to loosen the nut ¢, raise the screw-
spindle F, and screw the nut ¢ home against
its rubber washer H. It will also be seen that
the fulerum of the lever A may belowered by
unscrewing the nutgany desired distance,and
screwing the nut ¢’ home against the rubber
cushion I the same distance to accommodate
the forging of metal of a less thickness.

It will be noticed on reference to Figs. 2
and 4 that I form an extension &’ on the lower
portion of the pitman K, which extension fits
within a hole %% made in the standard-plate
P. - This hole is a little loose for the exten-
sion of the pitman, so that it may readily
work up and down in it. The extension %'
consequently, although free to move verti-
cally, is prevented from moving laterally by
the hole /* and is designed to form a stop
against which the central portion of the cross-
head comes in contact, so as to prevent any
liability of the eross-head N and trunnions M
M’ slippingover the rear end of the standard-
plate P or the rear end of the lever I, when
the foot is removed from the treadle S, and
the cross-head is foreed back Dby the tension
of the spring W.

Instead of providing the mechanism here-
inbefore described forshortening and length-
ening the pitman K, I might cut a right-hand
thread on the upperlength of the pitman and
a left-hand thread on the lower length of the
pitman and provide a sleeve-nut, connecting
the lengths and correspondingly threaded, to
the upper and lower lengths.

Heretofore hammers have been constructed
with a tightening-pulley acting on the driv-
ing-belt or a friction-clutch, either of which
is operated by the foot of the workman. In
the first case the operator presses the tight-
cning-pulley against the belt, which sets the
hammer in motion, and the tighter you press
against the pulley the greater number of revo-
lutions are made, resulting in heavier blows
and a greater number of them when the ham-
mer is running at the highest velocity. Light
blows are produced by allowing the belt to
slacken more or less, thereby decreasing the
number of blows which are also given irregu-

lar and uncertain and contrary to the true
prineiples and requirements of forging. The
clutch mechanism operates on the same prin-
ciple as above described, and therefore is also
inadequate to the requirements of forging.

It will be seen, however, from the above de-

seription that my hammer is constructed on
the true principle of forging, is positive, and
is completely under the control of one oper-
ator, all the parts of the machine where he has
to manipulate being brought within easy
reach of him.

The normal position of the ram B when at
rest can be regulated by means of the hand-
wheel Z or by the nuts g ¢’, or by both., To
illustrate this should I require to forge a piece
of iron or steel three inches thick and reduce
it to one-half ineh thick I would first open
the toggle in the pitman by means of the
hand-wheel Z, and then by means of the nuts
g g’ set tlhie ram about four inches aboveand
clear of the anvil. Byso placing the ram am-
ple room. is allowed for the admittance of the
hot metal. Thecrank is supposed to be in the
motion during these changes, or it may be at
rest. By pressing on the treadle S the ram
is set in motion, and the lower the treadle is
depressed the greater is the length of the
stroke and also the force of the blow. After
repeated blows the piece of metal becomes re-
duced; but I still want the full stroke aiid
full force of the blow. Consequently I simply
turn the hand-wheel Z in the proper direc-
tion, and thus close the toggle and lengthen
thé pitman, thereby bringing the ram down
closer to the work.” For lighter blows I turn
the hand-wheel in the same direction and let
the treadle rise. ‘

It will now be seen that by the manipula-
tion of the hand-wheel Z and treadle S any
desired force of blow can be obtained from

one ounce to the full force the hammer is de-

signed to give, the force of the blow depend-
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ram.

What I claim as my invention is— “

1. In combination, the frame, the upper le-
ver pivotally supported thereby, the ram eon-
nected to the upper lever, the lower lever, the
pitman connecting the levers, and the crank-
shaft in sliding eonnection with the lower le-
ver to operate thereon, substantially as de-
seribed. o

2. In combination, the frame, the upper le-
ver pivotally supported thereby, the.ram car-
ried by the said lever, the lower lever, the
pitman connecting the two levers, the means
for operating the lower lever, and the adjust-
able fulerum for the lower lever, movable to
and from the pitman, substantially as de-
seribed. o

3. In combination, the frame, the ram and
the movable support therefor, the lever J, the
pitman connected tosaidleverand tothe moy-
able ram-support, the eross-head movable lon-
gitudinally of the lever, the fulerums of ‘the
lever carrvied by said cross-head, the guide-
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ways for the cross-head, and the means for
moving the eross-head with the fulerum along
said way to and from the pitman, substan-
tially as deseribed.

4. In combination, in a power-hammer, the
frame, the ram, the movable support therefor,
the operating-lever J, the means for operating
said lever, the pitman connected to the lever
and the ram-support, and the fulerum consist-
ing of the trunnions M M’ and the cross-head
carrying the same, said cross-head, with the
fulerum, being movable along the lever, sub-
stantially as described.

5. In combination, the frame, the ram, the
movable support therefor, the operating-lever
J, the pitman connected thereto and to the
movable support, and the movable fulerum
for the lever, adjustable so as to lie in the ver-
tical plane of the pitman, substantially as de-
seribed.

6. In combination, the frame, the ram, the

upper lever connected thereto and pivotally

supported on the frame,the lowerleverJ, the

pitman connecting the two levers, the adjust-
able fulcrum for the lower lever, and the
crank - shaft for operating said lever, con-
neeted thereto by the sliding block R, sub-
stantially as deseribed.

7. In combination, the frame, the ram, the
movable support therefor, the operating-lever
J, formed of parallel bars, the pitman con-
nected thereto between the bars and con-
nected also to the ram-support, the adjustable
fulerum engaging the outside of the bars,
whereby the longitudinal adjustment along
the lever is permitted, and the operating
means for the lever J, substantially as de-
sceribed.

8. In combination, the frame, the ram, the
movable support therefor, the operating-lever

J, composed of parallel bars, the pitman con-.

nected to the lever between the barsand con-
nected also to the ram-support, the trunnions
M M’, grooved on their inner faces toreceive
the bars and having journals on their outer
sides, the cross-head receiving said journals,
the guideway for the eross-head, and the op-
erating means for the lever J, substantially
as described.

9. In combination, the frame, the ram, the
upper lever pivotally supported on the frame
and connected to the ram,the lower lever, the
pitman connecting the levers, the cross-head
movable along the lower lever, the fulerum
carried by the cross-head, the guideway for
the cross-head having tongues p, said eross-
head being grooved to receive said tongues
and formed in two parts, the bolt o for hold-
ing the two parts together, and operating
means for the lever J, substantially as de-
seribed.

10. In combination, the frame, the ram, the
upper lever pivotally supported on the frame
and connected to the ram, the lower lever
J, the pitman connecting the two levers, the
adjustable fulerum, the guideway, and the
operating means for the fulerum, consisting

477,559

of the treadle, the rock-shaft, the arm U, and
link V.

11. In combination, the frame, the ram, the
connections thereto,including the pitman, the
lever J, connected to said pitman, the adjust-
able fulerum comprising the cross-head, the
guideway therefor,and the trunnions pivoted
to the cross-head and movably engaging the
Iever and having rounded lower edges to fit
corresponding seats in the cross-head, sub-
stantially as described.

12. In combination, the frame, the ram, the
upper lever connected thereto, the serew I,
to which the lever is pivoted, the said frame
having arear extension G to receive the serew,
the nuts ¢ ¢’ on the screw, and the cushions
H I on each side of the extension G and be-
tween the nuts and said extension.

13. In combination,in apower-hammer, the
frame, the ram, the upper lever connected to
the ram, the pitman connected to the lever
for operating it, means for operating the pit-
man, said pitman being formed of the upper
and lower lengths, with the socket connection
between them, the right and left hand screw-
spindle arranged transversely of the pitman,
the nuts 1 2 on the screw, and the links 3 4,
conneeied theretoand to the pitman-sections,
said sections having the cross-heads XY, sub-
substantially as described.

14. In combination, the frame, the ram, the
pivoted lever connected therewith, the pit-
man with the operating means therefor for
operating the lever,said pitman being formed
in two parts, one of which has a socket with
slots 4y and the other a reduced end z, fitted
thereto, the right-and-left serew-spindle ex-
tending through the slots and having a ball-
bearing 7, engaging with a seat in the end «,
the nuts 1 2, the links, and means for turn-
ing the spindle, substantially as deseribed.

15. In combination, the frame, the ram, the
lever A, connected therewith, the pitman, with
operating means therefor for moving the lever
A, the said pitman being formedin two parts
with a sliding connection between them, the
transverse right-and-left serew with the
toggie mechanism for moving the sections,
the pulley Z on said serew, the pulley 9 on
the frame, the adjustable support for said
pulley, and the belt connection between the
pulleys, substantially as described.

16. In combination, the frame, the ram, the
operating-leverJ,the pitman connected there-
to and in connection with the ram, the ad-
justable fulerum comprising the cross-head
N, and the trunnions movably engaging the
lever, the guideway for the cross-head, having
the base-plate P, with an opening therein, and
the extension %’ on the pitman to enter an
opening in the plate I, substantially as de-
seribed.

WILLIAM HARTILL LAW.

Witnesses:
Lrwis P. ABrLL,
BLANCHE BOoYD.
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