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o all whom it m(w COTLCLTT.

Be it known that I, WiLLiam W. 'W ORD, 2
citizen of the United Smtes residing at Souls-
byville, county of T uolumn@ and State of Cali-
tfornia, have invented certain new and useful
Improvements in Duplex Power-Hammers;

and I hereby declare the following to be a full,
clear, and exact description of the same, ref-

erence being had to the accompanying draw-

ings, forming a part of this specification.

Th1s invention relates to certaln improve-
ments in distributing-valves for duplex power-
hammers opemted alternately on the same

‘work and when two hammers and two sets
‘of forming-dies are required, asin the process
of forging rock-drills, described in Letters

P&tent No. 731,728, dated June 23, 1903, and

731,727, dated June 23, 1903, for im-
provements Gmnted to me on Lhe dates above
named. |

Speaking in the singular, my 1m131‘0vement.

consistsin a thr ottlmg “valve with a oraduated
port or passage to control the flow of air or

steam to the hammer-pistons,provided with an

extension of the valve-rod, and a piston that

- when the throttling-valve is closed moves the
distributing-valves . of the hammer-engines

outward or in position to admit air or steam

to the inner ends of the hammer-pistons, so

as to hold the hammer-heads and dies clear of

the work; also consists in devices to operate

 these throttling-valves relatively one at a

35
“degrees of force or hold them clear of the

4.0
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1ng a part of this specit

50

time by an oscillating pedal operated

by the
foot of an attendant, so he can set either of
the hammers in motion at will with varying

work when required, leaving his hands free
to manipulate the work and the implements
applied thereto. .

The object of my inventionisto give com-
plete control over all the required motions of
the machinery by the foot of an attendant,
acdd to the celel ity of the work, prevent f
or 1nterfering action of the hammers and
cdies, and pernut completion of the work at a
single heat. To this end I construct devices
as shown in the drawings herewith and form-
fication.

Blgum I 18 a side elevation showing the

‘hammers and. arrangement of my improved .

alse

valves and devices to operate the same; Fig.

LI, an enlarged transverse section through one
of my 1mpmved throttling-valves. Fig. 111
is an enlarged side view of the slotted links
that give 1"110‘5101:1 relatively to the two throt-
tling-valves, and Kig. IV isa perspective view

of the {}50111%111{) pedal and shaft that oper-

ates the valves. Fig. V 1s a flat view of the
seat of Lhu thr otleu-mlv Fig. VIisasec-
tional view of the dlstmbutmu Va,lve

both hands of an operator are engaged in the
acljustment of the work .
dies, so pedals have to be employed for con-
trolling the hammers, which as the work pro-

ceeds are frequently and rapidly changed so-

a forging can be completed at a single heat,

and such pedal action must be performed with
a single motion and without the operator mov-

ing his foot therefrom. This 1s attained in

‘the manner now to be de&:crlbed by I'Gfercnce_

to the drawings.

1 and 2 in B 12. 1 represent twopower -ham-
mers to be operated by steam or alr set at
relative anglesof ninety degrees or vertlcallv
.:L]fld horuomally

3 1s the framing to support Lhe hammers 1' |

and 2, the fixed dies and other parts resting
on a subbase 4. . o
The hammer-heads 5 and 6, motive cylin-

understood without detail description.
The dies, which vary with the form-of work

to be done, are lllser*ted
block 10.

omltted from the drawings.
12 1s a guicle for the vertical hammer-head
. - None is required for

and control of the

at 9 in the anvil-
These not being dll‘bctl?” relevant -
to my invention and of various forms ELI(} |

the horizontal one 6.

60
In operating dual power- h%mmerS that act
in conjunction, but alternately on one plLC,L |
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ders 7, and distributing-valves therefor ar e
all of the common construction and will be

QaQ

The steam or air distributing valves at 8 for

the cylinders.6 and 7 are of the common slid-
ing type, as shown in Fig. VI. Steam or air

is admitted to the throttling-valve chamber 14
through pipes 17, connecting to a boiler or
an air-receiver, and passes to the cylinder 7
through the alde pipes 18.

In Llle, throttling-valve chambers 14 and L}
are slide-valves 20, that move on perforated-

%
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seats 22, the ports 23 being of triangular
form, so that when the slides 20 are moved to
uncover this port the air or steam 1s admitted
cumulatively, increasing with the range.

to the side pipes 18 a small amount of air or
steam when the port 23 is closed, which affords
sufficient pressure to hold the hammer-heads
5 and 6 in a retracted position, as hereinafter
explained.
throttling-valve 20 to the piston 27 and ex-
tends into the distributing-valve chamber,

- where 1t contacts the distr 1butm0' valve 8, end

20

30

when the hammer 1s out of action pushes the

sald valve back, admitting steam that escapes.

through the p01t 94 to the inner end of the
cylinder 2. The same operation takes place
with each one of the hammers. |

The throttling-valve 20 for the horizontal
hammer 2 1s moved by a link 30 to a stud 32,
as seen in Figs. I and 11, and for the vertical
hammer 1 the corresponding valve-stem 25 1s
moved by a bell-crank 33, operated by a link
34. The links 80 and 34 are operated by the
levers 35 and 37, connected by a longer lever
38 and a link 39 to the oscillating shaft 40, as
shown at 42 in Figs. Iand IV. This shaft 40
is placed near the floor in bearings 43 and is
operated by a pedal 44, as indicated in Fig.
IV, by the foot of the attendant. A counter-

- weight 45 balances the weight of the link 39

35

40

and other parts requirincr oravity compensa-

tion.

The operation is as follows: Supposmcr the
horizontal hammer 2 is to be set in motion,-

the operator presses downward with his toe
on the pedal44. This drawsthe link 30 back-
ward, opening the throttle-valve at 20 in a
degree proportionate to the distarice moved
at. “the same time withdrawing the stem 26

~clear of the distributing- valve of the engine

. ner.
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7, so the latter may operate in a normal man-
In this operation the link 34 remains
fixed by reason of the slot 49. When the
hammers are to be stopped, the operator re-
leases the pedal 44 and the pistons 27 in-

stantly bring the oscillating shaft 40 to its

central or neutral position, the ends of the
stems 26 bearing against the distributing-
valves and determining such neutral position.
In this position the pins 47 and 48 are at the
ends of the slots 48 and 49, as seen in Fig. 111,
and hammer-heads 5 and 6 are held in a re-
tracted position by the elastic fluid which es-
capes through the small port 24. The other

“throttling-valve at 14 1s operated in the same

manner by the operator pressing the pedal

44 downward with his heel, moving the links

39 and 34 and the valve-stem 25 by means
of the bell-crank 33, which is introduced to
change the direction of movement.

To produce independent action of the two
engines and hammers and to guard against
both being started at the same time, the links

30 and 34 are slotted at the ends, as shown in

A
small passage 24 through the seat 23 admits

The valve-rod 25 connects the

766,861

Fig. II1, so that when either 1s moved by

means of the pedal 44 the pin 46 or 47 of the
link not in use slides in the slot 48 or 49.
This latter-described device permits a central
inert point to which the shatt 40, pedal 44,

and links 30 and 34 instantly return by action

of the pistons 27 when the foot of the operator

is taken from the pedal 44, both hammer-
heads 5 and 6 standing 1n thelr receded POSi-
t1on.

To su p]y air or steam to the inner end of

the eylmders 7 when the throttle-valve 20 is
closed, I provide a small hole 24 through the
valve-seat 22, as shown in Fig. V. When

‘the throttle-valve 20 is closed, this passes
enough of the fluid to fill the inner ends of

the motive cylinders 7 and hold the hammer-
heads outward, as just described. The port
or passage 23 in the valve-seat 22 is made of
triangular form, as shown, so that the ad-
mission of air or steam is graduated to pro-
duce light or heavy strokes of the hammers in
proportlon to the distance the pedal 44 is
moved. This latter is an important feature
of my invention, without which the action of
the hammers could not be controlled as the
nature of the work demands, and reduces the
operation to the same nature as if performed
by hand-hammers. It will be understood
that this device for holding the hammer-heads

in aretracted position relates especially to the

vertical hammer 1; but to have uniformity of
nttings and because the horizontal hammer
might stop in a forward position I provide
like fittings for each.

I do not confine my invention to the par-

ticular valve - opérating mechanism as shown

in the drawings, as other equivalent gearing
could be employed to transmit motion fr om
pedal to the controlling-valves: but

‘What I do claim, and desire to secure by
Letters Patent, is—— ' |

1. In aduplex power-hammer, a vertically-
acting hammer, a horizontally - acting ham-
mer, power mechanisms for operating said
hammers separately, power mechanisms for
starting and stopping each hammer sepa-
1etely, a treadle centrally pivoted to oscillate
on 1ts center, and separate connecting means
to convey the positive -and negative move-
ments of said treadle to each of said mechan-
1sms for starting and stopping the respective

10

75

0o

95

100

105

LIC

115

hammers, with a provision whereby said ham-

mers may be started and stopped separately
and alternately by said oseillations, and held
at rest when the treadle is in the central neu-
tral position between the extreme osc:tllatlons,.
substantially as specified.

2. In aduplex npower-hammer, a vertically-

acting hammer, a horizontally -acting ham-

mer, power meehemsms for operating said
hammers separately, power mechanisms for
starting and stopping each hammer sepa-
rately, a treadle centrally pivoted to oscillate
on its center, separate connecting means to
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966,861

convey the respective positive and negative
‘movements of sald oscillatory treadle to each
~ of sald-mechanisms for starting and stopping

the respective hammers alternate]y, and &
provision for lost motion, whereby the oscil-

lations of the treadle shall operate but one of
sald starting and stopping mechanisms at a

time and leave an inert point between the ex-
treme oscillations where both hammers will
be held at rest until positively set in motion

by the further movement of the treadle. sub-—

stantially as specified.

3. Ina duplex power-hammer, a Vel"'tl(}‘ﬂ]y“'

acting hammer, a horizontally -acting ham-
mer, power mechamsms for operating said

‘hammers separately, power mechanisms for

starting and stopping each bhammer sepa-
rately, a treadle centrally pivoted to oscillate
on its center, and separate connecting-rods to

20 convey the respecbwe positive and negative

movements of said oscillating treadle to each

of said mechanisms for star tlnn and stoppmﬂ |

the respective hammers : alternatdy, sald con-

necting-rods being provided with slots in the
connecting ends thereof to afford lost motion, :
‘whereby thc movements of the treadle r%ha,ll o
operate but-one of the said starting and stop-

ping mechanisms at a time, h.fwmn an inert

point between the extreme oscillations where .
.30
positively moved by the further movement of

‘the treadle, substantially as specified.
In Lestlmony whereof Thave signed my name

both hammers will be held out of action until

to thisspecification in the presence of two sub- B

scribing witnesses.
VVILLIAM W. WORD.

Witnesses:
P. W. J. LANDDR
JamMEs L. King.,
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