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10 all wlhony i6 mal concermn.:

Be it known that I, FRANK M. LEAVITT, of
Brooklyn, Kings county, New York,(assignor
to THE K. W. BLI1ss CoMPAXNY, of the same
place,) have invented certain new and useful
[mprovementsin Drop Hammers and Presses,
of which the following is a specification.

My presentinvention relates moreespecially
to that type of drop-hammer shown in my
pending application,No. 221,891,allowed July
13, 18587, 1n which the belt on which the ham-
mer-head 1S hung passes over a movable or
pendulous pulley,and between said pulley and
a fixed driving-pulley, so that the weight of
15 thehammer-head forcesthe pulleystogether to
orip 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 blow, said separating device being
operated by tappets in the path of the ham-
mer-head.

My present 1nvention is an improvement on
my former machine and aims to render the
2¢ mechanism more simple, efficient, and com-

plete. In the present machine, therefore, the

separator consists ol a simple reciprocating

wedging device arranged to diverge or sep-

arate the pulleys, satd wedge acting against a
30 roller on the shaft of the movable pulley or
against any part of its pendulous frame, 8o as
to cause the pulleys to approach or recede,ac-
cording as the wedge is forced in or out. This
wedge 18 mounted on the top of a vertically-
reciprocatingand gravitating rod, which, when
raised up to separate the pulleys,is held by a
spring bolt or catel,a conneetion of which then
protrudes in the path of the hammer-head at
the bottom of its stroke,so that when the ham-
1o mer falls it will retraet said bolt,cause the rod
to drop, and withdraw the separating-wedge,
and thus allow the pulleys to come together,
which will now grip the Dbelt and raise the
hammer antil 1t strikes a tappet or projec-
tion on the rod, which will raise the wedge,
separate the pulleys, and thus allow the ham-
mer to again i, The hammer-head moves
1 guides, onone side of which is arranged a
movable friction-bar running the full length of
the guides and acting as a friction clammp or
brake to clamp the hammer-head firmly at
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| any point of 1ts stroke. This movable elamp
guide or bar has a parallel motion or a move-
ment equal at each end by means of clamp-
screws urging each end of the bar,said elamp-
serews 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 couneceting-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 clamp the hammer-head.
An escapement or stop lever is also operated
by the movement of the clamping device to
engage tne 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
puileys are together and are forcibly drawing
up the belt and hammer-head.

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

In the drawings annexed, Iigure 1 presents
a front elevation of my improved drop-ham-
mer, shown partly in section at the clamping
device. Iig. 2 1s a side elevation, and Fig. 3
18 a vertical section online  x of Fig. 1. Fig.
4 1s a side elevation, but with the treadle rep-
resented depressed and the maehine in opera-
tion. Ifig. b is an enlarged sectional plan of
the gripping-pulleys and their adjanets on line
vy yof IFig. 1. Ifig. 6 is an enlarged fragment-
ary vertical section of the same parts on line
zz ol Ing. 1. Fig. 7 represents the gripping-
' pulleys in the separated position. Iig. S gives
Jongitudinal and eross sections of a pulley of
modified form. Ifig.9isascctional planorcross-
section through the guides on line o 0 of FKig.
1. Iig. 10 is an eularged f{ragmentary verti-
cal section of the hammer-head and its guides
with clamping and tappet devices. TIfig. 11 is

an enlarged fragmentary sectional detail of the
clamping mechanism.

Referring, first, to Ifigs. 1, 2, 3, and 4, a in-
dicates the anvil-base of the {rame, which is
made of abont the usual form and strong and
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- lever [, as shown in Figs. 2, 4, and 1.
therefore be seen that the mechanism is such

massive to hold the x?ork 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 'D’llldES or ways ¢ ¢, In which
the hammer-head d is free to siide up ordown,
as usual in machines of this class. Referrmg,

‘however, to Figs. 1, 9, and 10, it will be seen

that the ﬂ'ulde standald 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 sliown 1in Fig. 1. Eaeh end of this bar
is connected to a screw, g ¢, as best seen in
Fig. 1, and these secrews pass through nats g7
fixed in the guide-standard, and are secured
to parallel crank arms or levers h i, as best
seen in Figs. 1, 2, and 4. These crank-arms
are Connected by a heavy connecting-rod or

‘gravitating bar, k, the lower end of Wthh is

linked by the rod " with one arm of the treadle-
It will

that normally or when the treadle I is free the
oravitation of the heavy connecting - bar %

~will partly rotate the screws ¢ ¢, 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

9

the treadle is depressed, as seen in Fig. 4, the

heavy bar %k will be raised and the action of
the parts reversed, thus releasing the hammer-
head and allowing it to fall {freely. Normally.
however, the treadle will be raised, the bar &
oravitated, and the hammer clamped in its
u'mdes ata pomt above the bottom of its stroke,
as shown in Figs. 1, 2, and 3, the machine be-
ing thus at rest. Vow the hammer-head is
connected to the lower end of a belt, m, of
leather or other imaterial, which passes over

and around a movable or pendulous pulley, n,

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 belf is ﬁna,lly
attached to a light cross head or gmde m',

which is {ree to slide on guide-rods m? pr q]ect
ing downwardly at a Slight_ ineline from the
back of the housing-frame, as shown in Figs.

2,3,4,andb. Theshaftof the fixed ordriving

pulley o is mounted in stationary bearings in
the frame p,andisprovided with alarge pulley,
o', to which the driving-belt is applied to re-
volve the same constantly.
movable pulley n 18, however, journaled in a
pendulousorswinging frame, ?*,-Which is hinged
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 foreibly grip
the belt m between the two, as will be under-

The shaft of the
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6 and 5.
separated, so that the belt is Ioose or free Dhe-
tween them, as shown in Tigs. 3 and 7, the
pulleys being thus.separated by a vertically-
reciprocating wedging or sepmrabmg 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, n, on the
shaft of the movable pulley », so that hence

when the separating-wedge s is forced up it -

will enter between the abutment s* and the
roller »’, and thus l1ft 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 separabmw wedwe
s 18 fixed on the top of a long gravitating 10d

s’y as seen best in Figs.1 and 3, which extends_

down between the hammer-ways in the stand-

Normally, however, the p'ullejs are
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ard b on the right, and when thus raised uap .

to separate the pulleys, as described,
wedge-rod s° will be sustained by a spring-
bolt, {, which will be forced in under the sanie
by the spring ¢, while a tappet rod, t, also
connected with the bolt, will protrude from
the face of the ways in the path of the ham-

the
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mer when near the bottom of its stroke, .

and in conjunction with an inclined face, d,
on the hammer-head, as shown by full and
dotted lines in Figs. 1 and 10. Now, when
the pulleys o0 n are thus separated, as de-

scribed, both will of conrse be still revolving -

freely, as a constant rotq,r'y motion is imparted
to the driving pulley o', and the pulleys o n
are constantly and positwe:y 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 bammer-belt m now hangs

loose between the separated pulleys, as seen

in Figs. 3 and 7, the pulleys will revolve idly
and have no acblon on the belt.

In order that the belt shall not drag on tlie
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 » 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, as seen in Fig. 7,
while when the pulleys are forced together
the belt will be forced in between the flanged
rings and gripped firmly betﬁ een the pulle; S,
as seen 1n Fig. 5. ,

Instead. of the flanged rmgs the pulley 7

| may be provided with a series of spring seg-
ments or shoes, »n°, 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 mormal position the pulleys o =
will be held separated by the raised wedge s,

and the wedge will be retained in such posi- -
stood from the full and dotted lmes in Kigs. | tion by the advanced bolt f, whlle 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 described,
and shown in Ifigs. 1 and 2, while at the same
time the hammer-belt m 1s {ree Dbetween the
separated and revoelving pulleys and hangs
loosely on the Hanged rings n, as seen 1n Iig.
7. 1if, thereiore, the treadle { 1s now de-
pressed by the pressure of the foot, as shown
in Fig. 4, the heavy rod L 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-bloek, 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 £',1t will retract the bolt £, and thus
allow the rod & and its wedge s to descend, as
seen 1n IFigs. 6 and 10, thus allowing the loose
pulley to iall toward the fixed pulley, and
thereby gripping the belt between them. The
belt being thus gripped between the revolving
pulleys (sec fig. &) 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 1t will heuce aet to press that pulley forei-
bly against the {ixed 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 hamwmer 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 forcibly raised and the wedge
$ projected up to separate the pulleys, as be-
fore described, 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 cause 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 e, 4, the hammer
will continue to rise and fall in regular strokes,
which may be more or less powerfil, accord-
ing to the height to which the hammer is
raised, which will of course be determined by

the higher or lower adjustment of the upper |

tappet, w, on the rod . To stop the motion
of the hammer, the {oot is removed from the
treadle, as seen in Figs, 1, 2, and 3, wheu the
action of the clamped device will mstantly
arrest the hammer at any part of its descent,
and thus hold 1t stationary in its guides, as
seen in Ifigs. 1, 2, and 3. 1t will now be seen
that when the treadle 15 thus released and the
clamping device allowed to act to arrest the
hammer 1t 18 1mportant that this clamping
action should not take place during the up-
stroke of the hainwer, when the pulleys are
oripping the belt and foreibly drawing up the
hammer-head, for if the hammer-head were
clamped at this time 1t would obviously be
likely to cause tearing of the belt or overstrain-

1 11g8. o and 4

ing of the mechanism and leave the mechan-
ism ander strain.  ILlence I have arranged an
operative conuection between the clamping
device and tiie movable pualley which acts as
a stop to prevent the clamp acting, except
during the fail of the hammer, when the pul-
feys and belt arernnning free.  This I accorn-
plish, preferably, by means of a pawl-nose, v,
on the pendulous frame 7 of the movable pul-
ley and a swinging stop or escapement lever,
w, attached to the axis of the upper elamp-
serew, ¢, the two belng arranged to move in
intersecting paths and to engage with each
other in two positions, as shown, respectively,
The arrangement 1s there-
fore sach, as seen in IYig. 3, that when the
pullevs are separated, with the pendulous
frame and the pawl-nose v raised, while the
welighted rod £ has gravitated and the clamp
tightened to hold 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 £ 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 1n Ifig. 4 and dotted lines 1n Iig. 2, thus
atlowing the pendulous frame to descend anid
the pulleys to come together,when the pawl.
nosc now will move in {front of the stop-lever w,
as scen 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 descend to clamp
the hammer, because the stop-lever w will rest
against the tip of the pawl-nose v, as seen in
I'ig. 4, and thus prevent the clamping mech:
anism from acting until the hammershall have
been raised high enough to operate the wedy:
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 devices the hammer ean
become clamped only during the downstroke
and not during the upstroke, no matter at what
moment the treadle 1s 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 1o 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, v,
serews 1nto the bolt ¢, which latter passes
loosely through the arm a,which slides on the
tappet?, the bolt? being restrained by a feather
from taruping i1n the arm z, but free to slide
therein. T'he hexagonal head of the screw vy
18 free to turn in the bracket on the end of the
tappet ¢, bat is restrained from endwise mo-
tion by a collar, as shown. It will therefore

be seen that by first loosening the jam-nut ¢
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the serew 7 may be turned in one way or the ! neeted with said parts, substa,ntla]]y as shown

other and thus project or retract the tappet ¢

relative to the bolt £ more or less, after which
the jam-nut is screwed up tlnhtly against the
bolt ¢ to retain said adjustment. The spring

t* bears, as shown, against the arm z, and of

course constantly tends to project the bolb and
tappet into the engaging position shown in
Fig.1. Byreferring to Fig. 11 it will be noted
that the crank-arms /i h' are screwed into the
end of the clamp-screws on a left-hand thr ead,
same as that on the body of the clamp-screw,
while for a short distance on each side of the
crank-armright-hand threads are cut,on which
are screwed the nunts 3 4, between which the
crank-arms will be firmly held in any position
I which they may be set when the nuts are
screwed up tight against the arms, thus ren-
dering the con nectlon positive and ad; justable,
qs will be readily compleheuded f:om Flﬂs

, 11, and 9.

Ib w111 be readily undelstood that the recip-
rocating separator or wedge s may act on any
part connected with the movahle pulley or its
movable frame; but I prefer to have it act, as
shown, on a 101161 n’, on the shaft of said pul
It will be also undelstood that a hand-
lever or any equivalent operating device may

be substituted for the treadle-leverl for throw-
ing the machine into or out of action, and that

a stronﬂ' spring will be the equwalenb for a
weight in depressing the crank-arms of the

-c,lampmg device; but the wel frhb k is consid-

ered preferable.
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What I claim 18—

1. In a drop hammer or press, the coml)l
nation, with the movable hammer-head and
the ﬁxed guldes in which the same is movable,
a hollow standard in which the guides are
formed, and mechanisms, substantially as, de-
serlbed for raising the hammm head, and-tap-
pets for tripping Smd head, of a clampmg bar
located on one of the {rmdes 1 said hollow
standard and extending lonﬁltudmally or ver-
tically thereupon, and operating devices, sub-
stantially as described, (,onnectnw with said
bar to project. or retract the same, and thus
clamp or free the hammer-head at any point
1n 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 i 1n or parallel
w1th the guides, clamp serews ¢ ¢', connected
to each end of the bar, cranks or levers i I,
connected to said screws, a bar (*mmectmﬂ‘
said levers, and an oper atlnfror nmmpulatmu
device, Sub%ta,nblally as descrlbed 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. |

o. The eonibination, with the hammer-head
and 1tsg111d1ng frame, of the elamp bar f, nuts
g' g%, serews ¢ ¢/, crank-arms & A/, gravitating

and described.

4. In a drop press or hammer, the combi-
nation, with two separable fuctlon -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, a,rranfred to
diverge or sepamte the pulleys and flee the
belt wheu thrust in one way, and to allow
the pulleys to approach to grip the belt when
moved 1n the opposite direction, and a gravi-
tating rod carrying said Wedﬂ*e, with tappets
in the path of the hammer-hecad operatively
connected with said wedge, substantlally as
shown and described.

& 70

S0

. Thecombination,in a drop pressorham-

mel with a fixed dtwnw pulley and a sepa-

‘rable driven pulley, of a pendulous gr.movable

frame in which said pulley is mounted, a belt

1 or band passing over said separable pulle

and between the two pulleys, a hammer-head
hung from said band, a vertically-reciprocat-

1ng separator or Wedwe S, a,na,nﬂed to sepa-.

rate one pulley from the other a gravitating
rod carrying said wedge, and prq]eotlons or

90.

tappets arranged in the p‘tth of the hammer- .

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

6. In a drop press or hammer, the combi-
nation, with the separable pulleys o 1, a belt,
N, pa,ssmg between the same, and a hanimer-
head d, hang to said belt, of a fixed frame to
sustain Smd pulleys and hmnmu with the re-
ciprocating wedge s, a fixed protuberance §°,

abutting agamsb one side of said wedge, and a

protuberance, n*, abutting against the oppo-
site side of said wedge and connected to the
movable pulley, subst&ntmlly as shown and
described.

7. In a drop press or hammer, the combina-

tlon, with fixed and separable frlctlon pulleys

0 n, a belt, m, passing between the two and
overthefmctlon -pulley,a hammer-head,d,hung
from said belt and acting to press the Sep&l

ble pulley against the fixed pulley to grip the
belt bebweeu them, and a reciprocating wedge,
8, acting when rmsed to separate said pulle;ys
to free bhe belt and let the hammer fall, and
when lowered to allow the pulleys to 'lpproaeh
to grip the belt and it the hammer, of the

~ grammbmﬂ* rod o', connected to said Wedge

spring-bolt ¢, SHSB’III]II]G‘ said rod,and tappet {,
connected to said bolt and arranged in the
path of the falling hammer, substantially as
shown and descubed

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 pulleys, as described, of the reciprocating
separator or wedge s, rod &', connected to said
wedge, tappetls “and t, and spring-bolt ¢, ar-
1a,uged and operating substantially as seb

i forth.

9. In a drop press or hammer, the combina-

connection &, and a treadle, /, Opemtwe]y con- i tmn with two separable frlcblon -pulleys, o ,
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a belt 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 the pulley n, supporting the edges of the
belt and holding it free from the pulley when
the pulleys are separated, substantially as set
torth.

10. In adrop press or hammer,the combina-
tion, with a rising and falling hammer-head, of
a belt or band on which the sameis hung, two
separable friction-pulleys between which said
belt passes, a vertically-reciprocating sepa-
rating device for causing the separation and
approach of said pulleys, a vertieal laterally-
movable clamp to clamp the hammer in ifs
onides, 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 fo
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
1s mounted, and an engaging pawl-nose, @, on
sald 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 {or the purpose
herein set fortn.

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 pendunious frame
in which said pulley 1s mounted, with a clamp
arranged to hold the hammer-head at any
part of its stroke, a rotary serew-shalt operat-
ing saud elamp, and a swinging escapement or
stop-arm connected to said secrew-shaft and ar-
ranged Lo engage said movable frame, substan-
bially as and for the purpose herein sct forth.

13. The combination of the pulleys o =,
movable frame ¢, belt m, and hammer d with
the clamp /, serews ¢ ¢, arms . 1/, conneetion
k, operating device [, connected therewith, and
escapement-arm w on serew ¢, engaging franie
r, substantially as and for the purposeset forth.

14. The combination, with the clamp-bar f,
of the screws ¢ ¢/, nuts ¢*, arms & /', serewed on
ends of sald serews, and nuts 3 4, with a re-
verse thread clamping said arms on opposite
sides, substantially as shown and described.

15. The combination, with the tappet ¢ and
bolt 7, of the arm «x, adjustable screw #, and

iy
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sprine . arranced and operatine substan- 6o
< ? o )

tially as shown and described.
FRANK M. LEAVITT.
Witnesses:

JNO. E. GAVIN,
J. B, M. BOWEN.
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