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70 all whom it may concern:

Be it known that I, FRavk M. LEAVITT, of
Brooklyn, Kings county, New York,(assignor
to THE E. W. Briss CoMPANY, of the same
place,) have invented certain new and useful
Improvementsin Drop Hammers and Presses,
of which the following is a specification.

My presentinvention relates more especially
to that type of drop-hammer shown in my
pending application,No. 221,891,allowed July
13, 1887, in which the belt on which the ham-
nier-head is hung passes over a movable or
pendulous pulley,and between said pulley and
a fixed driving-pulley, so that the weight of
thehammer-head forcesthe pulleystogether to
grip the belt,and thus raise the hammer,a sep-
arating device being employed to separate the
pulleys at the proper moment, and thus free
the belt and allow the hammer to fall and de-
liver its Dlow, said separating device being
operated by tappets in the path of the ham-
mer-head.

My present invention is an improvement on
my former machine and aims to render the
nmiechanism more simple, efficient, and com-
plete. In the present machine, therefore, the
separator consists of a simple reciprocating
wedging device arranged to diverge or sep-
arate the pulleys, said wedge acting against a
rotler on the shaft of the movable pulley or
against any part of its pendulous frame, so as
to canse the pulleys to approach or recede,ac-
cording as the wedge is [oreed in or out. This
wedge 1s mounted on the top of a vertically-
reciprocatingand gravitating rod, which, when
raised up fo separate the pulleys,is held by a
spring bolt or catel,a connection of which then
protrudes in the path of the hammer-head at
the bottom of its stroke,so that when the ham-
mer falls it will retract said bolt,cause the rod
to drop, and withdraw the separating-wedge,
and thas allow the pulleys to come together,
which will now grip the Dbelt and raise the
hammer until it strikes a tappet or projec-
tion on the rod, which will raise the wedge,
separate the pnlleys, and thus allow the ham-
mer to again (. The hammer-head moves
in guides, ononeside of which is arranged a
movable frietion-bar running the full length of
the guides and acting as a friction clamp or
brake to clamp the hammer-head firmly at

any point of its stroke. This movable clamp
guide or bar has a parallel motion or a move-
ment equal at each end by means of clamp-
serews urging each end of the bar,said elamp-
screws having parallel crank-arms connected
by a heavy gravitating connecting-rod acting
as a motive weight to turn the screws and op-
erate the clamp-bar. This connceting -rod is
also connected with a treadle or operating de-
vice, whereby the operator may raise or lower
the connecting-rod and loosen or tighten the
clamp bar to free or elamp the hammer-head.
An escapement or stop lever is also operated
by the movement of the clamping device to
engage the pendulous pulley or the swinging
frame thereof, and thus act to hold out the
frame and keep the pulleys separated when
the connecting-rod gravitates to clamp the
hammer during the descending motion thereof,
but prevents the possibility of the rod gravi-
tating to clamp the hammer-head during the
positive ascending motion thereof when the
pulleys are together and are forcibly drawing
up the belt and hammer-head.

My present invention therefore consists,
mainly, in the features above outlined and in
special details, as hereinafter fully set forth.

In the drawings annexed, Figure 1 presents
a {ront clevation of my improved drop-ham-
mer, shown partly in section at the clamping
device. Tig. 2 is a side elevation, and Fig. 3
is a vertical section online  # of Fig.1. Fig.
4 is a side elevation, but with the treadle rep-
resented depressed and the machine in opera-
tion. Ifig. 5 is an enlarged sectional plan of
the gripping-pulleys and their adjuncts on line
yyof Fig. 1. TIig. 6 is an enlarged fragment-
ary vertical seetion of the same parts on line
zz ol Fig. 1. Fig. 7 represents the gripping-
pulleysin the separated position. Tig.Sgives
longitudinal and cross seetions of a pulley of
modified form. Tig.9isascetional planorcross-
section through the guides on line 0 o of Fig.
1. Fig. 10 is an enlarged fragmentary verti-
cal section of the hammer-head and its guides
with clamping and tappet devices. Fig. 11 is

an enlarged fragmentary scetional detail of the
clamping mechanism.

Referring, first, to Figs. 1, 2, 3, and 4, ¢ in-
dicates the anvil-base of the frame, which is
made of abont the nsual form and strong and
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massive to hold the work operated upon and
resist the blows of the hammer-head. Verti-
cal standards b b arise from the anvil-base to
a considerable height,and are formed on their
inner faces with gunides or ways ¢ ¢, in which
the hammer-head d is free toslide up or down,
as usual in machines of thisclass. Referring,
however, to Figs. 1, 9, and 10, it will be seen
that the guide-standard b on the left is hollow
and contains a longitudinal or vertical clamp-
ing-bar, f, which fits between the ways ¢ and
closely approaches one side of the hammer-
head and extends from top to bottom of the
guides parallel with the stroke of the hammer,
as best shown in Fig.1. Each end of this bar
is connected to a screw, ¢ ¢/, as best seen in
Fig. 1, and these screws pass through nuts g¢?,
fixed in the guide-standard, and are secured
to parallel crank arms or levers 2 &/, as best
seen in Figs. 1, 2, and 4. These crank-arms
are connected by a heavy connecting-rod or
gravitating bar, &, the lower end of which is
linked by the rod 2’ with one arm of the treadle-
lever 7, as shown in Figs. 2, 4,.and 1. It will
therefore be seen that the mechanism is such
that normally or when the treadle [ is free the
gravitation of the heavy connecting-bar &
will partly rotate the screws g ¢, and thus
force the clamping-bar with a parallel or even
motion laterally against the hammer-head, and
thereby clamp the hammer-head frictionally
in its guides at whatever position the ham-
mer-head may be in its descent, whereas when
the treadle is depressed, as seen in Fig. 4, the
heavy bar & will be raised and the action of
the parts reversed, thus releasing the hammer-
head and allowing itto fall freely. Normally.
however, the treadle will be raised, the bar &
gravitated, and the hammer clamped in its
guides at a point above the bottom of its stroke,
as shown in Figs. 1, 2, and 3, the machine be-
ing thus at rest. Now, the hammer-head is
connected to the lower end of a belt, m, of
leather or other material, which passes over
and around a movable or pendulous pulley, =,
and down between the same and a fixed driv-
ing-pulley, o, both of which are mounted in a
housing-frame, p, secured to the top of the
standards, and the free end of the belt is finally
attached to a light cross head or guide, w/,
which is free to slide on guide-rods m?, project-
ing downwardly at a slight ineline from the
back of tke housing-frame, as shown in Figs.
2,3,4,apd 5. Theshaftof thefixed or driving
pulley o is mounted in stationary bearings in
theframe p,andisprovided with alargepulley,
o', to which the driving-belt is applied to re-
volve the same constantly. The shaft of the
movable pulley » is, however, journaled in a
pendulousorswinging frame,»;which ishinged
to the housing-frame on the axis +’ at a point
abovethedriving-pulley, asshown bestin Figs.

~3and 6,and at such an angle that the movable

pulley constantly tends to gravitate toward or
against the fixed pulley, and thus forcibly grip
the belt m between the two, as will be under-
stood from the full and dotted lines in Figs.

6 and 5. Normally, however, the pulleys are
separated, so that the belt is loose or free be-
tween them, as shown in IFigs. 3 and 7, the
pulleys being thus.separated by a vertically-
reciproeating wedging or separating device,
s, which abuts laterally against a fixed abut-
ment, §%, on the frame p, as shown best in Figs.
5 and 6, and acts against a roller, #°, on the
shaft of the movable pulley n, so that hence
when the separating-wedge s is forced up it
will enter between the abutment s’ and the
roller #%, and thuslift the pendulous frame and
separate the movable pulley from the fixed
pulley, as shown in dotted lines in Fig. 6, also
in full lines in Fig. 3. -This separating-wedge
s is fixed on the top of a long gravitating rod,
&, as seen best in Figs.1 and 3, which extends
down between the hammer-ways in the stand-
ard b on the right, and when thus raised ap
to separate the pulleys, as described, the
wedge-rod s will be sustained by a spring-
bolt, ¢, which will be forced in under the sane
by the spring ¢, while a tappet-rod, ¥, also
connected with the bolt, will protrude from
the face of the ways in the path of the ham-
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mer when near the bottom of its stroke, .

and in conjunction with an ineclined face, d,
on the hammer-head, as shown by full and
dotted lines in Figs. 1 and 10. Now, when
the pulleys o n are thus separated, as de-
scribed, both will of conrse be still revolving
freely, as a constant rotary motion is imparted
to the driving pulley o/, and the pulleys o n
are constantly and positiveiy geared together
by long toothed gear-wheels ¢ ¢, which will
admit of the necessary separation and ap-
proach of the pulleys without getting out of
mesh; but as the hammer-belt m now hangs

Jloose between the separated pulleys, as seen

in Figs. 8 and 7, the pulleys will revolve idly
and have no action on the belt.

In order that the belt shall not drag on the
pulleys when thus running idle and will be
perfectly free to move when the pulleys are
separated, I prefer to make the belt somewhat
wider than the grasping portion of the pul-
leys, as seen bestin Figs. 5 and 7, and provide
the pulley n with loose flanged rings #/, of
slightly larger diameter than the diameter of
the pulley n, and on these rings the edges of
the belt will rest when free, asseen in Fig. 7,
while when the pulleys are forced together
the belt will be forced in between the flanged
rings and gripped firmly between the pulleys,
as seen in Fig. 5. :

Instead. of the flanged rings the pulley a
may be provided with a series of spring seg-
ments or shoes, 7, as seen in Fig. 8, on which
the belt will rest when free, but which will be
contracted or forced in to allow the belt to be
gripped firmly between the pulleys when the
same are forced together. It will therefore
be now seen that when the machine is out of
action or in normal position the pulleys o n
will be held separated by the raised wedge s,

and the wedge will be retained-in such posi-

tion Dy the advanced bolt ¢, while at the same
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time the hammer-head will be held clamped |

in its guides above the tappet ¢ of the bolt ¢
by the gravitation of the weighted rod & and
the grip of the clamp-bar f,as before deseribed,
and shown in Figs. 1 and 2, while at the same
time the hammer-belt m 18 free Letween the
separated and revelving pulleys and hangs
loosely on the fanged rings w, as seen 1n Ifig.
7. 1If, therefore, the treadle ! is now de-
pressed by the pressare of the foot, as shown
in Fig. 4, the heavy rod £ will be raised and
the clamp-bar f relaxed, and the hammer-
head being thus released will now fall in its
guides toward the anvil-block, the belt run-
ning freely over the loose rings #/, and thus
offering no appreciable resistance to the fall
of the hammer. As thefalling hammer strikes
the tappet ¢,it will retract the bolt £,and thus
allow the rod § aund its wedge s to descend, as
seen in Figs. 6 and 10, thus allowing the loose
pulley to fall toward the fixed pulley, and
thereby gripping the belt between them. The
belt being thus gripped between the revolving
pulleys (sec Tig. 5) will be at once drawn up
and the hammer lifted, and as the weight of
the moving hammer-head now hangs solely
from the belt passing over the pendulous pul-
ley it will hence act to press that pulley forei-
bly against the fixed pulley, so that the grasp
of the pulleys on the belt is determined solely
by the weight of the hammer itself, which is
greater as the hammer is heavier, and vice
versa, which renders the gripping action sim-
ple and certain. The hammer-head thus con-
tinues to rise until it strikes an adjustable pro-
jection or tappet, ¢, on the rod s, when the
rod will now be foreibly raised and the wedge
s projected up to separate the pulleys, as be-
fore deseribed, when the belt will be again re-
leased and the hammer will immediately fall
and continue to descend until it strikes the
lower tappet, ¢, and thus again allow the
wedge to drop and caunse the pulleys to ap-
proach to again produce the up motion of the
hammer. Hence so long as the treadle re-
mains depressed, as in [ig. 4, the hammer
will continue to rise and fall in regular strokes,
which may be more or less powerful, accord-
ing to the height to whichh the hammer is
raised, which will of course be determined by

the higher or lower adjustment of the upper |

tappet, u, on the rod §. Lo stop the motion
of the hammer, the foot is removed from the
treadle, as seen in Figs. 1, 2, and 3, wheun the
action of the clamped deviee will instantly
arrest the hammer at any part of its descent,
and thus hold it stationary in its guides, as
seen in Figs. 1, 2, and 3. It will now beseen
that when the treadle is thus released and the
clamping device allowed to act to arrest the
bhammer it is important that this clamping
action should not take place during the up-
stroke of the hammer, when the pulleys are
gripping the belt and foreibly drawing up the
hammer-hiead, for if the hammer-head were
clamped ab this time it would obviously be
likely to cause tearing of the belt or overstrain-

‘in Figs. 3 and 4

ing of the mechanism and leave the mechan-
ism under strain. IHence I have arranged an
operative connection between the clamping
device and tlhie movable pulley which acts as
a stop to prevent the clamp acting, except
during the fail of the hammer, when the pul-
leys and belt are runniug free. This I accom-
plish, preferably, by means of a pawl-nose, v,
on the pendulous frame » of the movable pul-
ley and a swinging stop or escapement lever,
w, attached to the axis of the upper clamp-
screw, ¢, the two being arranged to move in
intersecting paths and to engage with each
other in two positions, as shown, respectively,
The arrangement is there-
fore such, as seen in Iig. 3, that when the
pulleys are separated, with the pendulous
frame and the pawl-nose v raised, while the
weighted rod & has gravitated and the elamp
tightened to bold the hammer, the stop-lever
w will be swung in under the pawl-nose, and
thus hold the pawl and pendulous frame up
and the pulleys separated. As soon, how-
ever, as the treadle is depressed to raise
the rod k and release the clamp to let the ham-
mer fall, the lever w will be withdrawn from
under the path of the pawl, as shown by full
lines in Fig. 4 and dotted lines in Fig. 2, thus
ailowing the pendulous frame to descend and
the pulleys to come together,when the pawl-
nose now will move in front of the stop-lever w,
as seen in Iig. 4, and the belt will be gripped
and the hammer raised. If, however, the
treadle is now released while the hammer is
going up, the rod & cannot desecend to clamp
the hammer, because the stop-lever w will rest
against the tip of the pawl-nose v, as seen in
IFig. 4, and thus prevent the clamping mech:
anism from acting until the hammershall have
been raised high enough to operate the wedg-
ing'device, and thus lift the pendulous frame
and separate the pulleys, when the stop lever
will then fly in wuder the pawl and allow the
clamping device to act on the now free or de-
scending hammer, as seen in Fig. 3, so that
henee by these simple deviees the hammer can
become clamped only during the downstroke
and not during the upstroke, no matter at what
moment the treadle is released, which is an
important provision of the machine.

By referring to Fig. 10 it will be seen that
the bolt ¢ and tappet ¢ are provided with a
relative adjustment, so that the tappet may be
made to project more or less, so as to receive
the aetion of the hammer sooner or later, and
thus drop the rod s’ at the desired moment
relative to the stroke of the hammer. To pro-
vide this adjustment an adjusting - serew, ¥,
serews iuto the bolt ¢, which latter passes
loosely through the arm x,which slides on the
tappett’, the boltt being restrained by a feather
from taruing in the arm =z, but free to slide
therein. The hexagonal head of the screw y
is free to turn in the bracket on the end of the
tappet ¢, bat is restrained from endwise wo-
tion by a collar, as shown. It will therefore
be seen that by first loosening the jam-nnt ¢’
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the serew y may be turned in one way or the
other and thus project or retract the tappet ¢’
relative to the bolt ¢ more or less, after which
the jam-nut is screwed up tightly against the
bolt ¢ to retain said adjustment. The spring
t* bears, as shown, against the arm x, and of
course constantly tends to projeet the bolt and
tappet into the engaging position shown in
Fig.1. Byreferring to Fig. 11 it will be noted
that the crank-arms 7 2" are screwed into the
end of the clamp-screws on a left-hand thread,
same as that on the body of the clamp-serew,
while for a short distance on each side of the
crank-armright-hand threads are cut,on which
are screwed the nuts 3 4, between which the
crank-arms will be firmly held in any position
in which they may be set when the nuts are
screwed up tight against the arms, thus ren-
dering the connection positive and adjustable,
ag will be readily comprehended from Figs.
5, 11, and 9.

It will be readily understood that the recip-
roeating separator or wedge s may act on any
part connected with the movable pulley or its
movable frame; but I prefer to have it dact, as
shown, on a roller, #*, on the shaft of said pul-
ley. It will be also understood that a hand-
lever or any equivalent operating device may
be substituted for the treadle-lever{ for throw-
ing the machine into or out of action, and that
a strong spring will be the equivalent for a
weight in depressing the crank-arms of the
clamping device; but the weight & is consid-
ered preferable,

What I claimn is—

1. In a drop hammer or press, the combi-
nation, with the movable hammer-head and
the fixed guides in which the sawme is movable,
a hollow standard in which the guides are
formed, and mechanisms, substantially as de-
seribed, for raising the hammer-head, andtap-
pets for tripping said head, of a clamping-bar
located on one of the guides in said hollow
standard and extending longitudinally or ver-
tically thereupon, and operating devices, sub-
stantially as described, connecting with said
bar to project. or retract the same, and thus
clamp or free the hammer-head at any point
in the guides, substantially as set forth.

2. In adrop -hammer, the combination, with

the hammer head and the guides, of the lon- !

gitudinal clamp-bar f, arranged in or parallel
with the guides, clamp-serews ¢ ¢', connected
to each end of the bar, cranks or levers h 7/,
connected to said screws, a bar connecting
said levers, and an operating or manipulating
device, substantially as described, connected
thereto, whereby both screws can be partly
revolved simultaneously and the clamp-bar
projected against or retracted from the ham-
mer-head, substantially as shown and de-
scribed.

3. The eombination, with the hammer-head
and itsguiding-frame, of the clamp-bar f, nuts
¢* ¢°, serews g ¢, erank-arms k', gravitating
connection k, and a treadle, I, operatively con-

386,076

nected with said parts, substantially as shown
and described. :

4. In a drop press or hammer, the combi-
nation, with two separable friction-pulleys, a
belt or band passing between the two, and a
hammer-head attached to said belt, of a recip-
rocating: wedge or separator, s, arranged to
diverge or separate the pulleys and free the
belt when thrust in one way, and to allow
the pulleys to approach to grip the belt when
moved in the opposite direction, and a gravi-
tating rod carrying said wedge, with tappets
in the path of the hammer-head operatively
connected with said wedge, substantially as
shown and deseribed. ‘

5. Thecombination,in a drop pressor ham-
mer, with a fixed driving-pulley and a sepa-
rable driven pulley, of a pendulous or.movable

| frame in which said pulley is mounted, a belt

or band passing over said separable pulley
and between the two pulleys, a hammer-head
hung from said band, a vertically-reciprocat-
ing separator or wedge, s, arranged to sepa-
rate one pulley from the other, a gravitating
rod carrying said wedge, and projections or
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tappets arranged in the path of the hammer- .

head and connected with said separator, sub-
stantially as shown and desecribed.

6. In a drop press or hammer, the combi-
nation, with the separable pulleys o n, a belt,
m, passing between the same, and a hammer-
head, d, hung to said belt, of a fixed frame to
sustain said pulleys and hammer, with the re-
ciprocating wedge s, a fixed protuberance, s,
abutting against one side of said wedge, and a
protuberance, #*, abutting against the oppo-
site side of said wedge and connected to the
movable pulley, substantially as shown and
described.

7. In a drop press or hammer, the combina-
tion, with fixed and separable friction pulleys
o m, a belt, m, passing between the two and
overthefriction-pulley,a hammer-head,d,hung
from said belt and acting to press the separa-
ble pulley against the fixed pulley to grip the
belt between them, and a reciprocating wedge,
8, acting when raised to separate said pulleys
to free the belt and let the hammer fall, and
whenlowered to allow the pulleys to approach
to grip the belt and lift the hammer, of the
gravitating rod o/, connected to said wedge,
spring-bolt f,sustaining said rod,and tappet ¢,
connected to said bolt and arranged in the
path of the falling hammer, substantially as
shown and described.

8. In a drop press or hammer, the combina-
tion, with the separable friction-pulleys o n,
the hammer-head d,and the belt m, connected
with said head and passing over and between
said palleys, as deseribed, of the reciprocating
separator or wedge s, rod §', connected to said
wedge, tappets « and ¢, and spring-bolt-t, ar-
ranged and operating substantially as set
forth.

9. In a drop press or hammer, the combina-
tion, with two separable friction-pulleys, o «,
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a belb or band passing between the two and
over one of them, and a hammer-head hung
from said belt, of the loose marginal rings
n’ on Lhe pulley n, supporting the edges of the
belt and holding it free from the pulley when
the pulleys are separated, substantially as set
forth.

10. In adrop press or hammer,the combina-
tion, with a rising and falling hammer-head, of
2 belt or band on which the sameis hung, two
separable friction-pulleys between whieh said
belt passes, a vertically-reciprocating sepa-
rating deviee for causing the separation aud
approach of said pulleys, a vertical laterally-
movable clamp to clamp the hammer in its
guides, a projection connected with the mova-
ble pulley, and a projection connected with the
clamping device arranged to engage to pre-
vent the action of theclamp when the pulleys
are approached, and vice versa, substantially
as herein set forth.

11. In a drop-press, the combination, with
the hammer-head and a clamping device to
hold the same in its guides at any point of its
stroke, of the fixed and separable friction-
pulleys o n, between which the hammer-lift-
ing belt passes, with the movable or pendu-
lous frame #, in which the separable pulley
is mounted, and an engaging pawl-nose, #, on
said frame, with the escapement or stop lever
w, connected to the clamp mechanism and ar-
ranged to move across the path of said pawl-
nose, substantially as and for the purpose
herein set forth. :

e

12. Inadrop press or hammer, the combina-
tion, with a fixed and a movable pulley, a
belt passing between the two and down over
the movable pulley, and a hammer-head hung
therefrom, of a movable or pendulous frame
in whieh said pulley is mouuted, with a clamp
arranged to hold the hammer-head at any
part of its stroke, a rotary screw-shaft operat-
ing said elamp, and a swinging escapement or
stop-arm connected to said serew-shaft andar-
ranged Lo engage said movable frame, substan-
tially as and for the purpose herein sct forth.

13. The combination of the pulleys o =,
novable frame », belt m, and hammer d with
the clamp f, serews ¢ ¢, arms % 1/, connection
k, operating device [, conneected therewith, and
escapement-arm 1w on serew g, engaging frame
7, substantially as and for the purposeset forth.

14. The combination, with the clamp-bar f,
of the screws g ¢/, nuts ¢%, arms h I/, screwed on
ends of said serews, and nuts 3 4, with a re-
verse thread clamping said arms on opposite
sides, substantially as shown and deseribed.

15. The combination, with the tappet ¢ and
bolt ¢, of the arm x, adjustable serew 7, and
spring ¢, arranged and operating substan-
tially as shown and deseribed.

IFRANKX M. LEAVITT.
Witnesses:

JNo. E. GAVIN,
J. B. M. BowEN.
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