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- To all whom it may concern:
Be it known that I, CHARLESW WILLARD

residing at Chicago, in the county of Cook a.nd |
State of Illinois, and a citizen of the United

5. States, have invented a new and useful -Im-
provement in Valve-Gears for- Opera,tlng
Steam-Hammers, of which the following is a
specification, reference being had to the ae-
- companying drawings, in which—

Figure 11is a side elevation with the ham-
mer-helve broken out to foreshorten the draw-
ings; Fig. 2, a side elevation of the shifting
devices; Flg 3, a detail in perspective of the
shlfblng dev1ees Fig. 4, a detail showing the
15 bar which supports the vibrating or oscillat-

ing lever; Fig.b, a detail in section of the act-
ing end of the oscﬂlatmfr lever.
This invention relates to means to be used

10

purpose of controlling the stroke by shifting
- the valve through which steam is admitted for
the power, and has for its objects to improve
the construction and operation of the valve-
shifting devices; to improve the location and
arrangement of the valve-shifting devices in
relation to the movementof thehammerandits
helve; toimprove the means for adjusting the
shifting devices to produce the required blow
- and give either along or short stroke, as may be
‘30 required, without any lost motion and without
- any 1njurious results from the concussion, and
have the arrangement one that cannot be
brought into a position to produce breakage
of the devices and cause any damage in case
- 35 the hammer is left without an attendant, or in
- casethe attendant should neglect his duby, the
. result being that, so far as shifting the valve
is concerned, after the devices are once seb the |
operation Wlll be entirely automatic; and its
nature consists in the several parts and com-
bination of parts hereinafter described, and
pointed out in the claims as new.
In the drawings, A represents a tappet ha.v-
Ing two arms, a, each of which hae a side ex-
tensmn, a’, at the end.
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of balance-valve located in the steam-chest
which supplies steam to the c¢ylinder to actu-
ate the piston by which the hammer 18 oper-

50 ated. The tappet A is firmly secured to 'bhe'

in connection with a steam-hammer for the

B is the ebem of arotary valve or other form |
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preJeetmg end of the valve- stem B by means
of a set-screw, b, orinany other suitable man-
ner that will allow the tappet to be shifted in
its relation to its actua,tmg .léver and: When ad
justed be locked firmly in position. :

C is the actuating-lever, having its acting
end provided with a contaet for the arms of -
| the tappet, formed by turning the end ¢’ of the
lever at right angles to the body of thelever

and securing thereto, by a rivet, ¢’, or other- 50
‘wise, a piece of hardened eteel e, to form a =~
face thab will not wear out qumkly ; but this -
contact for the tappet can be formed in some
other suitable manner.

D isa bar having at its outer end 2 socket 6 5 _
id through which and the body of the lever a-
| pwet or bolt, d, is passed for hanging or sus-
‘pending the lever so that it is free to be vi-
‘brated or oscillated, and, as shown, between
‘the end of the socket d and the face of the le-

ver C is located an anti-friction washer, d”.
EE E” are standardsand a base-plate, form-
‘ing a frame or support for the bar D, and, as
‘shown, the inner end of the bar D hae a slot .
| tthllﬂ‘h which and the turned end of the 75
etanda,rd E a bolt, ¢, 15 passed. - The slot in
I the end of the SUpport D is for the purpose of
‘enabling the forward end of the standard to
be adjusted to bring the lever in proper align-
ment with the tappet for the contact end of 80
‘the lever to enter between the arms of the
‘tappet, and, as shown, the upper end of the
standard D is serew - threaded, and on this
screw-threaded end, on each side of the bar or
support D, is located a nut, ¢, by means of 8; o
‘which. the forward end of the supporb can be
I adjusted vertically for the acting end of the
lever C to cé-operate properly with the tappet.
T is a sleeve to which the upper end of the
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lever Cis pivoted, the connection, as shown, go -

‘being made by entering the sleeve between the
arms f of the forked upper end of the lever
and passing a pivot, £, through the ends of |

| the arms and through a socket or bearmg, Iy |
on the sleeve F. adl 9 5* .

- G G/ are sef-screws for a.dj ustmg the sleeve =
F and: limiting its movement in either direc- -
tion, as required, to produce a preper throw
for the lever C to actuate the tappet. -

H 18 a- rod the outer end of whmh recelves 100
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the sleeve F and the adjusting-nuts G G, the

~end of the rod having a screw-thread, ¢, for:

10

the nuts. The inner end of the rod H is

mounted on a pivot, h, projecting out from a
plate, H’, which plate is attached by bolts #’

to the side face of the pivot-support which _
| I dins described by

carries the hammer-helve.

1 1s a support for the hammer-helve,between
the side walls of which the helve is placed,
and 18 held 1n position by means of a cap-

~ plate, I, and suitable bolts, 4, as usual.

15

J are journals for the support I, a journal

being provided for each side of the support,

and each journal is mounted in a suitable box
or bearing on the end of the uprights or stand.-

ards J’. |

20

-hammer, K', adapted to receive the die or dies |

25
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K isthe hammer-helve,which may be formed
of two parts, as shown, and secured together
by suitable straps or in any other suitable
manuner. This helve at its acting end has a

K” to be used therewith. | |

L is the anvil, adapted to receive a die or |

dies, I, to correspond with the dies K”.

M is a pitman connected at one end with
the hammer-support I, as usual, and at the
other end with the piston-head in the steam-
cylinder. ' _ _

N is the steam-cylinder, on oneside of which
is a steam-chest, N’; having therein a balance-
valve actuated from the stem B, and having
also the usual ports for the passage of the
steam to operate the piston-head to work the
hammer through the pitman M and support I.

O is the supply-pipe for the steam entering

the steam-chest N'. -

P is the exhaust-pipe. |
pivot & for the rod H is located above
and at one side of the center of motion of the
support I, as will be seen from Figs. 1 and 2,

- and this location of the pivot A gives to the
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rod H an easy motion, and one which 18 par-
allel, or approximately so, with the motion of
the hammer-helve, and this manner of locating
the pivot of the rod H in proximity to the
center of motion of the hammer brings the
support of the rod in such relation to the move-

ment of the hammer that but little, if any,

effect of the concussion of the blow will be
transmitted to the rod, thus leaving the rod,

in effect, non-susceptible to the jarof the con-

cussion of the hammer-blow, and as this rod
operates by its reciprocation the lever C it
will be seen that the concussion from the ham-
mer cannot be transmitted to the lever to pro-
duce ill effects or to shift the valve before the

‘required time. Thereciprocatingrod,threaded

at the end, in connection with the adjustable
nuats, one on each side of the sleeve F, enables

an easy and quick adjustment to be had for

any length of stroke and weight of blow de-

sired. The oscillating or vibrating lever C,

suspended from the adjustable bar D, enables
the acting end of the lever to be adjusted in
position to enter the opening between the arms

380,155

the ends of the arms on either side to prevent
injurious effects from the continuned movement
of the lever after the tappet A has been acted

upon to shift the valve, and this continuation 7o

of the movement of. the lever is allowed by

curving the ends a to correspond with the ra-
the end of the lever, and

these curved ends are of a length in excess of

the lever, so that the lever cannot travel to a

| point beyond its contact with the curved ends
“a/. This construction farnishes a support for
the tappet A, by which it cannot drop back

‘the whole length of travel of the lower end of 75

and shift the valve until the lever has com- 80

| pleted its movement and returned to strike the
‘other arm a, the result being that the lever C.
and tappet A not only

furnish the means of
shifting the valve, but also the means for

| holding the valve after being shifted. The

nuts G G’ are set down for ashortstroke, and
for a long stroke the nuts are run out corre-
spondingly, and when the nuts are adjusted
for a long stroke, and it is desired to shift the
valve and operate the hammer before the full
stroke has been made, the operator can do 8o
by taking hold of the handle f* on one of the
arms f of the fork at the end of the lever, and
thereby swing the lever and cause its acting
end to operate the tappet A.

The operation is as follows: Thesteam passes

through the pipe O from the source of supply,
enters the steam-chest N’, and passes to the
eylinder N, above or below the piston, to oper-
ate the pitman M and work the hammer. AsS
shown in Fig. 1, the hammer has made its
downward stroke and the parts are in the po-

and raises the support I the plate H' is carried
around on a circle the center of which is the
center of motion of the journals J, and this
circular motion of the plate I draws the rod H
back, such movement being permitted by the
pivotal connection of the rod H to the pin or
pivot &, and this backward movement of the
rod H carries with it the upper end of the
lever C through its connection with the sleeve
F, moving the lower end of the lever 1n the op-
positedirection to engage with thearma on the

opposite side and move the tappet A in the

opposite direction, as shown in Fig. 2, to shift
the valve, and on the descent of the hammer
the rod H is advanced by the movement of the
plate H’ to bring the lower end of the lever
into the position shown in Fig. 1, and these

the position of the tappet A and shiftthe valve
will occur with each rise and fall of the ham-

‘mer, and when the blow is to be increased the

nuts G G’ are changed accordingly to allow of
the proper movement of the lever C to shift

length of movement is had without any lost
motion in the several parts. |

What I claim as new, and desire to secure
by Letters Patent, is— |

a as required for the end of the lever to pass | 1. The rod H, approximately parallel with
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| sition to raise the helve, and as thesteam acts -
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movements of the rod H and lever C to change

(25

the valve, and this adjustment of blow and -

I30




380,155 s

the hammer-helve K and connected at one end |
with the frame or support of the hammer-helve
at a point within a verticalline passing through
the journal of the hammer-helve and at the
5 other end with a valve-shifting lever, substan-
tially as shown and deseribed. |
2. The rod H, approximately parallel with
the hammer-helve K and connected at one end
. 'with the frame or support of the hammer-helve |
10 ata point withina vertical line passing through
the journal of the hammer-helve and at the
other end with a lever, C, in combination with |
a tappet, A, connected with a balanced valve
for shifting the valve,substantially as specified.
15 3. The rod H, approximately parallel with
the hammer-helve K and connected at one end
- with the frame or support of the hammer-helve
ata point withina vertical line passing through
the journal of the hammer-helve, and the nuts
20 G G, in combination with the lever C and
sleeve F, for actuating the shifting devices of

'I

i

a balance-valve of a power-hammer, substan- |

tlally as shown and deseribed.
4. The tappet A, having the arms «, in com-
25 bination with the lever C and operating-rod |

'H, connected with the frame---_or support -.Of a L

hammer-helve for shifting the valve in a steam-
power hammer, substantially as deseribed.
5. The lever C, adjustable rod D, and a sup- -

port for the bar, in combination with the tap- 30

pet A, having the arms a, for properly enter-

ing the end of the lever between the arms ¢,

substantially as specified. S
6. The tappet A, having arms a,with turned

ends ¢/, in combination with an oscillating le- 35 -

ver, C, and rod H, operated from a point near
the center of motion of a hammer-helve for
shifting the balance-valve of a steam-hammer,
substantially as described. -

7. The tappet A, valve-stem B, lever C,and 40

bar D, in combination with the sleeve F, ad-
-justing-nuts G G', rod H, pivot &, and support
I, having the journals J, for operating the
‘valve in asteam-power hamimer, substantially
‘as described. | -

- CHARLES W. WILLARD.
Witnesses: - _ '

HARRY T, JONES,
ALBERT H. ADAMS.,
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