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UNITED STATES

PATENT OFFICE.

JOHN C. BUTTERFIELD, OF CHICAGO, ILLINOIS,

IMPROVEMENT IN ATMOSPHERIC HAMMER_S.

bpeclhcatmn forming part of Letters Patent No. 176,400, dated April 18, 1876; apphcatlon filed
April 6, 1876.

To all-whom it may concern :

Be it known that I, JouN C. BUTTERFIELD,
of the city of Ohlcago, county of Cook and
State of Illinois, have invented a new and
useful Improvementin Atmospheric Hammers,
which is fully set forth in the following speeci-
fieation.

Atmospheric hammers have heretofore been
constructed, and their characteristics may be
classed as follows @, atmospheric pressure
added to the weight of the hammer to increase
the impact; b, expansion of compressed air
to increase the fmmpact; ¢, compression above
and below the piston, the former to elevate
the hammer, and the latter to increase the
impact. a and c also propose to regulate the
force of the blow by air cushioning; @ and b
elevate the hammer by mechanism ; celevates
by compressed air.

For the purpose of clearly explaining my
invention, I will point out the material dif-
ferences between it and atmoaphenc hammers
heretofore made.

A principal desideratum in hammers of this
class is to intercept the shock of the hammer-
blow, so that it shall not be transmitted to
the frame of the machine. In the hammer ¢,
alluded to above, this is accomplished by the
interposition of a body of air between the
hammer and its motive mechanism, but shock
is nevertheless transmitted through the close
packings required to prevent the escape of
air under pressure. In my machine the trans-
mission of shock is prevented by the interpo-
sition of cushions of an elastlc solid, like india-
rubber.

The hammers alluded to have their air-cyl-
inders inline with the hammer, and the power
required is sufficient to lift said hammer as
dead weight. My hammer is counterbal-
anced, and therefore moved w1th a minimum
expen%e of power.

The hammers alluded to propose only to
cushion in one direction, and can only control
the force of . the blow w1th variations of the
rapidity of delivery. My hammer cushions
in either or both directions, and the force of
the blow can be controlled perfectly irrespect-
ive of the rapidity of delivery.

From the above it will be perceived that L
do not employ air-springs for the purpose of

intercepting shock, but solely for the purpose
of operating and controlling the action of the

‘hammer, as will more fully appear in the fol-

lowing description.

My invention, therefore, consists, first, in
a balanced atmospherie or air spring hammer ;
second, in a supplemental air-cylinder, capa-
ble of cushlonmg in either or both directions
and to any desired extent; and also, third,
in tightener-treadle and bmke and, fourth, in
the cast-metal hammer-beam. -

The leading elements of my invention are
a hammer, A, moving in upright guides, a
horizontal oscﬂla,tln g hammer-beam, B, mount:
ed on journals about midway of its lengl;h an
air-cylinder, G, attached to said beam, at the
end opposite the hammer, and a plbbon, D, in
said eylinder, operated by the crank or eccen-
trierod E. Theintercepting cushions K form
the subject of Letters Patent No. 156,276,
granted to me October 27, 1874. The frame G
supports all of the workmg parts of this ham-
mer, and without intending to limit myself to
the exact details of construction and arrange-
ment, but for convenience only, I will deseribe
the machine as it is shown in the accom-
panying drawings, wherein—

Figure 1is a side elevation. Fig.2is a sec-
tional elevation of the. prinecipal air-eylinder:
Fig. 3 is a sectional elevation of the supple-
mental air-cylinder. Fig. 4 is a side elevation
of the treadle and tightener. Fig.5is a front
elevation of the tightner. Figs. 6, 7, 8, and
9, are details of the eccentrics. - Fig. 10 is a
side elevation of the hammer-beam. Fig. 11
is a plan of the same.  Figs. 12 and 13 are
front and edge elevatlons of the ha,mmer and
hammer-rod.-

1. The frame G has at its top the boxes g /A
one on either side for the reception of the jour-
nals b b of the hammer-beam B. The guide-
frame @ and anvil-block ¢ are upon the front
side of said frame, and two arms, d d, project
from the rear side near the base to support the
boxes in which the crank-shaft H revolves.
The-hammer rod or piston ¢ is joined. to- the-
front end of the beam B by a wrist-pin, £,
which is driven transversely through the end
of said beam. A#f the rear end the hammer--
beam B is expanded, and forms a circular loop,
h, having center -screws ¢ in its opposite sides,
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and transverse. to the beam whereon the oscil-
lating eylinder C is suspended. The piston D
works in the cylinder O, and its piston-rod B
is coupled to the erank or eccentmo rod, which
is actnated by the eceentrics J. The q]mder
C is closed at each end, and has a vent-hole,
k, in its side about midway of its length.
Power is transmitted to the pulley K on the
shaft H by means of a belt, in the usual man-
ner. It will be perceived that I have a hori-
zontal oscillating hammer-beam, with fulerum
about midway of its length, and from the front
end of this beam the hammer B is suspended,
and the cylinder C is attached to its rear ends.
This cylinder and its attachments are con-
structed to equal in weight the hammer B and
its attachments, so that said hammer and its
working-connections are balanced upon the
hammer-beam journals b, and to move said
hammer requires only sufficient power to over-
come the inertia and friction of the parts,
whereas with all atmospheric hammers here-
tofore, the required power must be sufficient
not only to overcome inertia and friction, but
to raise the dead weight of the hammer in ad-
dition. These hammers, therefore, require a
maximum power, while mine requires ouly the
the minimum.- When the piston D descends,

the compression of the air in the bottom of

the cylinder C begins as soon as said piston
passes the vent I, and said eylinder will be-
gin to descend and the hammer will begin to
rise as soon as the compression is sufficient to
overcome the inertia and friction of the mov-
ing parts. When the movementof the piston
is reversed, expansion of the compressed air
and momentam will cause a slight continu-
ance of the upward motion of the hammer,
but this will be quickly checked by compres-
sion of air in the top of the eylinder C as the
piston D moves upward, and the hammer will
thereby be driven downward upon the anvil,
the intensity of the impaet being proportion-
ate to the rapidity of the reciprocation of the
. Ppiston.

As the eccentric or crank passes its lower
center, the weight of the piston D, with its
rod B and dttachmentb, is sustamed by the
compressed air in the bottom of the eylinder
C, and therefore the eccentric is entirely re-
lieved of thrust in reversing the motion of
said piston and rod. The same effect in a re-
verse direction takes place-as the eccentric
passes its upper center.

" The above-described operation is effective,
but is subject to a single disadvantage, viz:
an upward thrust upon the bearings b, occa-
sioned by the continued upward movement of
the hammer, as above mentioned, and this
effect is counteracted by the second pdrt of my
invention, (2d,) whichrelates to a supplemental
air-cylinder, L, the piston-rod 4 of which is
jointed to the hammer-beam B, by the center
screws m in front of the fuleram b. The eyl-
inder Ib is mounted upon center screws #, s0
- that it is capable of the required oscillation as
the beam B moves upon its fulerum. The

cylinder L is smaller in caliber than the cyl-
inder O. - As its piston is moved from end to
end in the cylinder L, its effectis in opposition
to said eylinder C, as follows: When the cyl-
inder C descends uuder the force of the com-
pressed air in the bottom of said eylinder, the
piston I is drawn to the top of the cylinder L,
and the tension of the compressed air therein
is opposed to the downward movement of the
said eylinder C; bus this effect may be gradu-
ated so as to equal only the power necessary
to overcome the upward thrust of the ham-
mer, and then, by the expansion or reaction of
the air-compressed in the top of the eylinder
L, to impart to the hammer its. initial down-
ward movement.

By the proper gradunation of these opposing
forces, all upward thrust of the journals b
against the caps of the boxes g may be pre-
vented, and the operation of the hammer-
beam will be unaccompanied by jar or shock.

The required control of the resistance in the
cylinder L is obtained by means of the valves
p, which enables the attendant to regulate the
amount of air cushioning by adjusting said
valve to permit a greater or less escape of the
compressed air. The piston D passes the vent
k at mid-stroke; but it is necessary that the
piston Pin the cylinder L shall cut off its
vent ¢ almost as soon as themovement of said
piston commeneces. Therefore it is possible to
seeure about double the compression in ¢ylin-
der L as compared. with cylinder C, and a
corresponding ease and delicacy of adjustment
at the valve p. 1 therefore make said piston
P very long, nearly equal to half the length
of said ¢ylinder L, and provide two vents, ¢,
so that air may enter both top and -bottom
ends of said eylinder.

In atmospheric hammers. heretofore the
force of the blow could only be controlled by -
regulating the speed of the hammer, and it is
of considerable importance to control the blow
without varying the speed. This is readily
effected by meauns of a valve, r, at the bottom
of the cylinder L. 'When this valve is closed
the air compressed under the piston P takes
up the force of the hammer-stroke downward,
and without in any degree affecting the speed,
and this effect may be gradoated at will by
adjusting said valve » to permit an escape
of a greater or less portion of the confined air.

3. The machine is provided with the usual
treadle S and tightener T, whereby the speed
may be regulated inthe common manner. The
treadle connection, however, is peculiar. The
treadle S has its fulerum upon pins s driven
into the sides of the frame G mnear its base,
and extends to the rear of said fulerum-pins.
On one side it is provided with a counter-
weight, and on the other it is provided with a
segment-rack, ¢, which meshes with a similar
segment-rack, «, on the front end of the tight-
ener-arm U, whichis journaled at its rear ends
upon a pin, v, driven into the extremity of the
arm ¢ on the same side of the frame with the
pulley K. A projecting shoe, w, on the side
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of the tightener-arm U enters within the rim
of the pulley K, and acts as a brake thereon,
when the tightener falls down out of action, to
stop the motion of the driving-shaft H.

4. The hammer-beam B requires sufficient
strength and stiffness to move the hammer
. with the requisite speed, and at the same
time it is desirable to reduce its weight as
much as may be compatible with the requi-
site rigidity.

I have therefore devised a cast- metal
trussed beam, which, upon trial, has been
found to answer exce]lently

Said beam B consists of a web, x, with top
and bottom flanges g, and angular ribs or
trusses 2 extending from end to end, as shown,

The web # is in the center longitudinally,
and the flanges y and ribs 2 are arranged on
each side of said web.

This beam is cast in a single piece.

Having described my invention, what I
c]alm as New is——

. A bammer, A, attached to one ‘end of a
ha,m wer-beam mounted on_ journals about
‘midway of its length, combined with an air-
cylinder, G, attached to the opposite end of
said beam, and a piston, D, in said ¢ylinder,
actuated by an eccentric or crank rod, E, oper-
ating in the manner and for the purpose set
forth.

2. Anoscillating hammer-beam, B, mounted

upon journals about midway of its length, and
attached to opposite ends of the same, a ham-
mer, A, and an air-cylinder, C, the piston
whereof is actuated by a- erank or eccentric,
combined with a supplemental cylinder, L,
with an adjustable valve, p, near its upper
end, and its piston-rod joined to said beam

between its fulerum and. the hammer, for the
purpose of arresting the upward thrust of said
hammer, as set forth.

3. An oscillating hammer-beam, B, mounted
upon journals about midway of 1ts length and
attached to opposite ends of the same,aham-
mer; A,and an air-cylinder,C, the piston
Whereof is actuated by a crank or eccentric
combined with a supplemental air-cylinder, L,
provided with an adjustable valve, r, near 1ts
lower end for the purpose of cushioning the
downward blow of the hammer to regulate
the impact thereof without affecting the speed
of dehvcry

4. The air-cylinder L provided with adjust-
able valves p aud # near its upper and lower
ends respectively, and- with a piston, P, in
length nearly equal to the length of stroke,
combined with a hammer, A, and its operative
mechanism.

5. The treadle S, provided with the rack ¢,
combined with the tightener-arm U, provided
with the rack u, for the purpose of operating
said tightener; as set forth.

6. The combination of the tightener-arm U,
substantially as deseribed, and the ldterdlly-
projecting shoe w adapted to enter within the
rim -of the pulley K, and act as a break
thereon.”

7. A hammer-beam for power-hammers,
constructed of cast metal with a central longi-
tudinal web, z, flanges y, and angular truss-
ribs 2, as set forth.

J. C. BUTTERFIELD.
Witnesses: :
R. D. O. SMITH,
- . CLARENCE POOLE.




