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~pressure by {riction-pulleys, the hammer-head
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To all whom it may concerw:

Be 1t known that I, FRANK M. LEAVITT, of
Brooklyn, Kings county, New York, have in-
vented certain new and useful Improvements
in Drop-Hammers; and I doherebydeclarethat
the following, with reference to the accompa-
nying drawings, is a full, clear, and exact de-
scription of the same.

My i1nvention relates to that class of drop-
hammers in which the hammer is raised by
some flexible connection—as a strap, band, or
belt—alternately engaged and released from

!

or drop falling by the action of gravityto ap-
ply its living force in a blow upon material to
be worked, or upon dies, swages, &c., for work-

The improvement has for its ceneral object |
the supply of a gripping and releasmg mech-
anism more certain and reliable in its action
upon the flexible connections of this class of
hammers than has hitherto been attdined, and
more particularly in use for the drop- hammer
vatented to me September 28, 1886, the patent
belng numbered 350,007, expelleuce having
shown that with this dwp -hammer, as well as |
with others that preceded it, the 1'e1ease' of the

falls before such release is pe:feetly effected,

thus not only retarding the velocity of fall of
the hammer-head and lessening 1its efhelency,
but violently straining the belt sometines to
the point of actually tearing 1t asunder. Of
course this strain upon the belt also adds to
the wear of the gripping and releasing mech-
anism, and these defects combine to render a
more positive release of the flexible connec-
tion of such hammers extremely desirable.

In my former invention the driving-grasp
of the friction-pulleys on the belt was effected
partly by the weight of the hammer-head
hanging from one of the pulleys, but chiefly
by the action of gripping and releasing de-
vices, which acted to positively force or clamp
the pulleys together, which system was not
found to be sui elent]y quick or sensitive In

the releasing action, and was hence liable to
retard the fall of the hemmel or tear the belt.
In my present invention, however, the driv-

ing-grasp of the pulleys on the beit is effected
solely by the weight of the hammer itself, |

1 Whlch ]nno*s by its attached belt from a pend

ulous or movable -driven pulley, which is
thereby forced against the fixed driving-pul-

ley, between w hich the bel passes, both of 55

said pulieys being geared together. A wedg-
Ing or separ fntmg device is a,rra,nged to relax
or separate the pulleys, so as to lift the pendu-
lous or gravitating pulley away from the fixed
pulley, and thus allow the hammer o fall free,
and this wedging or separating device 18 op-

“erated by teppets struck by the h'lmmer head

at each end of the stroke.

My present invention, therefore, ceu31sts
mainly, in the features ebm e outlined, and in
the special construction and auanﬂ*ement of
the friction-pulleys and the sep‘watmn* device,
as hereinafter fully set forth and claimed.

Figurel is partly asection and partly a side
elevation of a drop-hammer comprising my
improvement, the hammer-head being in the
position of rest, which it may occupy as well
when the pulleys of the gripping and releas:
ing mechanism are in motion (indicated by the
arrows in the figure) as when they also are at
rest, which will subsequently more plainly be
shown. Tig. 2is a similar sectional side ele-
vation showing positions of parts when the
hammer-head is rising preparatory to striking
its blow. Fig. 3isa partial sectional and side-
elevation showing the hammer-head raised
nearly to the pomt of release and illustrating
the action of certain parts of the mechanism
preliminary to the positive release of the strap
or belt. Fig. 4 is a front view of a part of the
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machine, and Fig. 51is a Sectlou on the ]me &

z1n Fig. o.
A, Figs. 1 and 2, 18 the bLase or anvil sup-

1301!3 and from this base rise two guides, B,
for the hammer-head or drop, in the usual

Q¢

manner. The hammer-headis lettered C. The

flexible econnection (in this instance a belt or
strap) is lettered D. It isattached to the ham-
mer-head at B in the usual manner. To the
side of one of the guides B is pivoted a pawl-
lever, I, which, engaging recessed teeth f on
the hammer-head, holds the latter from mov-

‘ing when so engaged, and which, by means of

a link, «, connectmn* 1L with a treadle may be
disen @aged from the hammer-head to ellow the

latter to fall.
The parts thus lettered and re[eued to be
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‘tant principle of the construction.

in or on or suppmted by a stout fmme h e
ch may be mounted on top of the gmdes- g
- B, or may be attached to overhead supportsor | 1

whi

18 in the same vertical plane as that part of the
face of the pulley G from which the belt be-
gins to separate when the hammer begins to
fall.

The bearings ¢ of the pulley-shaft 2" are
fixed to the frame K. Those of theshaft’ are
movable, to allow the slight motion of separa-
tion above mentioned for the release of the
strap when the hammer-head is desired to fall.
The bearings g of the shaft h are formed in a

swinging support, M, which is pivoted to the

frame K at m. The center of the pivot m is
placed considerably nearer the vertical plane
through the center of the shaft ' than is the

center of the shaft 4, which causes the frame

M always to hangin a position inclined to the
vertical plane referred to. This is an impor-
1t will be
seen that through this feature the pulley G is
pendulous and tends to gravitate normally
against the pulley G, and that the weight of
the hammer-head, acting through the strap or
belt hanging from said pendulous pulley,

presses the pulley G constantly toward the pul-

ley G’ when the hammer-head is being drawn
up, and this action alone suffices to firmly grip
or clamp the belt without any other mechan-
1sm than that deseribed, so that the force of
the grip is thus determined solely by the
weilght of the hammer itself, thus greatly sim-

-

!

| erful pressure upon the belt diff
'by other means.:
-mlts the employment of other mechanism, de-

. e?plamed
about to be descrlbed sllghbly |
.moved away from each other to -rele‘mse- thef
- -pleferably has the fmm shown am‘ is pwoted
. at'or 'about }tS mlddle .p‘.n.b .to the fmme K

= ﬂ001 beams L by any suitable means,asshown, |
and in pl O]Jer relatlon w1th the ham mer- head—:

= the belt or stmp attached to the hammel ]1ead: :

fall of the hammer.

370,952

] plifying the construction and seeuring a pow-

This' mechanism also per-

mple

; | :carr'les the beftrmgs q fm the pulley G eitends
. 'b-aelm %rd- toward the pulley G’ a prq]ectwn

. the main portlon of sald suPpmt . The. ex-
. !tlemlty of the pI‘Q]eCtlt)H N has formed m lt a

To the lom er pmt 0f tlle fiame K i Is prOtGd

TO the escapement O 18

:ot_ed a pawl, P, which, ;w_heu the machme_ 1S 1n.
| action, alternately eng ageq and disencrqges the .

of sald notch serves as a snpparb f01 the paw]
and the upwardly-extending face of the notch
acts as an abutment against whlch the flat end

R

cult ’m frttam D

'7:)ﬁiﬁﬁj:

andposwwelv e

H . . H :l H

-
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of the pawl presses to hold the support M in

the position shown in Figs. 1 and 3, which is
1ts position either at the time the hammer-
head is at rest, as shown in Fig. 1, or prepara-

II0O

tory to freeing the belt from the pressure of

the pulleys for permitting the fall of the ham-
mer-head.

Projecting (rom the side of the escapement
O is a lateral projection, s, which is situated
between the central pivot of the escapement
and the link Q, and which, when the end of
the escapement pivoted to ) is forced upward,
lifts the pawl out of ifs engagement mth the
notch n in the projection N.

[1§

I12C

Pivoted to the shaft of the pulley G’ is a
wedging separator or cam, S, which, when

free, turns upon said shaft by the action of
friction only. This is an important part of
the mechanism, its action being to press apart
at proper times the pulleys G and &, in order
to release the belt or strap I and permit the
Its construction is as fol-

lows: It consists of a flat body with a central
hub bored to fit with sufficient accuracy the
shaft 2/, and at diametrically-opposite parts of
said plate are wedges 7 ¢, projecting laterally
in such manner as to overlie the perimeter of
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the pulley G, as shown; also, from that side
of said plate which faces toward the driving-
pulley I are laterally-projecting stops T 1Y,
said stops being also placed in diametrically-
opposite positions, the preferable relative po-
sitions of said stops with reference to each
other andthe wedges being that shown 1n Figs.
1, 2, and 3. | |

The operation Is as follows, starting with
the hammer-head in the position of rest and
supported in that position, as shown in Fig. 1:
The hammer is started by the disengagement
of the pawl I*. The pulleys G and G" are held
apart by the action of the pawl P against the

projection N of the support M, and hence the

belt is freed from the grippivg action of the
pulleys. The hammer then freely falls. On
reaching the tappet R it forces the inner ex-
tremity of said tappet downward and raises
the link Q. This forces the projection s up-
ward against the pawl P, and, disengaging said
pawl from the projection N, allows the sup-
port M to swing downwardly on 1ts pivot m,
thus carrying the pulley G toward the pulley
G’ till the belt is pressed between said pulleys.
The action of the pulleys then tightens the

- belt against the resistance of the weight of the
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separator.

hammer, and the tension thus created draws
the pulley G downward and toward the pulley

G with the force due to said weight, thus ef-

fectively and positively clamping said belt be-
tween said pulleys—a simple and certain
method of securing this action,which, so far as
Iam aware, is entirelynovel in drop-hammers.
The hammer being lifted in the manner de-
scribed, in its ascent it strikes againgt the 1n-
ner end of the tappet B. This depresses the
outer end of said tappet and forces downward
the link (). This rocks the escapement corre-
spondinglyand releasesthepawlPfromengage-
ment of the projection s, allowing the pawl to
drop freely and engage the projection N by the
notch % as soon as the parts are brought into
position for such engagement. Now during
the rising of the hammer-head the wedging-

separator S turns with the shaft 2" and pulley

G’ by the action of friction till the stop T abuts
against the upwardly-projecting part ¢ of the
escapement O and there rests, bringing the

wedge ¢ of the separator S into the position |

shown in Fig. 2, and when the hammer-head
reaches and raises the inner end of the tappst

R to depress the link Q@ the movement of

the escapement O, pivoted tosaid link,causes
the projection ¢ to disengage the stop 1on the
The wedge { then enters between
the pulleys G G’ and between the belt D and
the pulley G’,and,rotating concentrically with

~ and being drawn into the bite of the pulleys,

thus forces or wedges the pulleys apart to the
position shown in Fig. 3. The pawl then
drops into the notch » on the sapport M, and
thus the pulleys are held asander during the
drop of the hammer. The wedge ? then passes
between the pulleys until the stop T engages
the hook or tooth ¢ on the-escapement S, as
seenin Fig. 1. This prevents further rotation

of the wedging-separator till the hammer-head

reaches and actuates the tappet R’,which,rais-
| ing the link Q, again rocks the escapement

70

into the position shown in Fig. 2, when theop-

posite end of the wedging-separator repeats
the action described, the opposite ends of the

the pulleys and release the belt. |
If desired to relieve the belt from dragging

over the perimeter of the pulley G when the

hammer falls, any of the devices heretofore
employed for that purpose, especially the one

described in the patent above referred to as

granted to me, may be employed.

It is evident that changes in proportion and

arrangement of parts, as well as in their form,
may be made without substantially aftecting

the principle and operation of my improve-

ment, which attainsa combination of efficiency

‘separator thus alternately acting to separate

SO

35

and simplicity that leaves little to be desired.

It will be readily seen that I do not limit
myself to any special number of projections ¢

| or stops T on therevolving separator S,as they

may be from one to wmany, two, four, or sIx
being, however, preferable. Theshape of the
projections ¢ ¢’ is preferably wedging; but this

Q0

is not essential, asa projection of any form will

act as a wedge between the pulleys. I do not,
however, limit myself to any particular form

of wedging or separating device to separate the

pulleys, provided the hammer is so hung from
the pulleys that its weight alone acts to force
them together and determinesthe grasp of the

pulleys on the belt in lifting the haminer, as
this isbroadly new with my present invention.

What I claim is as follows: . |
1. Ina drop-hammer, the combination,with
the hammer-head, of two separable frietion-

pulleys, to which the power is imparted, one of

said pulleys being fixed and the other free to
press or gravitate thereagainst, with a belt or

‘band passing fromsaid hammer-head over said

free movable pulley and between the two pul-
leys,whereby the weight of the hammer acts as
the sole force to press the pulleys together and

cause the hammer to be lifted; with a separat-

ing device to separate said pulleys and allow
the hammer to fall, substantially as hereiu seb

forth. BT | .
2. Ina drop pressor hammer, the combina-

100
105
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tion,with two separable gripping and driving

pulleys, one being fixed and the other free to

press or gravitate thereagainst, of a flexible
strap or connection extending from the ham-

I20

mer-head and passing over the free pulley and

between that and the fixed pulley, a movable

separator arranged to effect the separation of
‘the free pulley from the fixed pulley, tappets

or projections arranged in the path of the

hammer at the ends of its stroke, and operative

connections between- said tappets and separa-
tor, substantially as shown and described.

'8. The combination, in adrop-hammer,with
a fixed driving-pulley, of a pendulous or mov-
able driven pulley tending to gravitate freely

130

against the fixed pulley, a flexible connection

or band passing between said pulleys and over
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the pendulous pulley aﬁd hanging pendent | ing support for such movable pulley, a drop-

therefrom, and a hammer - head attached to
sald pendent strap, with a device for separat-
ing the pendulous pulley from the fixed pul-

ley at intervals in accordance with the strokes

of thehammer-head, substantially asherein set
forth.

4. The combination, in a drop-press, of the
fixed pulley G’ and movable driving-pulley G
with the pivoted pendulous frame M, in which
the same is hung, flexible connection D, pass-
Ing between said pulley and over the pulley
G, and hammer C,hung to said connection,
with a supporting or separating device to nor-
mally hold the pendulous pulley away {rom
the fixed pulley and alternately allow the same
to gravitate against said fixed pulley by the
weight of the hammer-head, substantially as
shown and described.

5. The combination, with a drop-hammer

head,twoseparable friction-pulleys, and a flexi-
ble connection attached to said head and en-
gaged by said pulleys, of a wedging-separator
arranged to pass between and separate said
pulleys, and mechanism for holding the pulleys
apart when so separated until the hammer-
head has effected its blow, substantiall y as and
tor the purposes desecribed.

6. In a drop press or hammer, the combi-
nation, with the hammer-head and a belt or
band whereby the same is lifted, of two sep-
arable friction-pulleys, to which the driving
force 1s imparted, and between which thebelt
Is gripped and drawn to raise the hammer-
head, with a revolving separator or wedge ar-

‘ranged to enter the bite of the pulleys, and

thus revolve with the same and separate the

pulleys by the action of the rotating force,and

thereby free the belt and allow the hammer to
fall, with escapement or detent mechanism
controlling the arrest and release of the sep-
arator coincident with the motions of the ham-
mer, substantially as herein set forth.

7. The combination of two separable fric- |

tion-pulleys, a drop-hammer head, a belt or
strap attached to said head and engaged with
sald pulleys, and a wedging-separator pivoted
to the shaft of the fixed pulley and arranged
to pass between said pulleys at the proper
time for forcing said pulleys apart, releasing
the belt orstrap from pressure and permitting
the hammer to drop, substantially as and for

-the purpose set forth.

8. The combination of a friction-pulley hav-
ing fixed bearings, a movable pulley, a swing-

hammer head, a strap, belt, or band engaged
with said pulleys and attached fo said head

or drop, and a wedging-separator pivoted to
the shaft of the fixed pulley and arranged to 6o
pass between and separate said pulleys at the
proper time for releasing the belt and permit-
ting the hammer-head to fall, substantially as
and for the purposes specified.

9. In a drop press or hammer, the com- 65
bination, with the fixed driving - pulley G/,
movable driven pulley G, pendulous frame M,
strap D, hammer C, and gearing H H’, of
suitable means for causing the approach and

separation of said geared pulleys,_snbstan- 7Q1

tially as shown and described.

10. In a drop-hammer, the lifting mechan-
ism of which consists in two friction-pulleys,
one of which has fixed and the other movable
bearings, and a strap, belt, or band clamped 7yg
between said pulleys and attached to the ham-
mer head or drop, the separator herein de-
scribed, which consists of a body, S, pivoted
to the shaft of the pulley having fixed bear-
ings, and having formed on it wedges ¢ and t, 8o
extending laterally from said body over the
perimeter of the pulley having said fixed bear-
Ings, substantially as and for the purposes set
forth. | | |

11. In a drop-hammer, the combination of 85
a hammer head or drop, C, a'pulley, G/, hav-
ing fixed bearings, a swinging support, M,hav-
ing the notched projection N, a pulley,G,hav-
ing bearings in said swinging frame, a strap,
belt, or band, D, attached to the hammer-head, qo

‘passing over the pulley G and between the

pulleys G and G, a wedging-separator, S, piv-
oted to the shaft of the pulley G/, and having
formed thereon laterally-extending wedges ¢ ¢’
and stops T T, an escapement, O, pivoted to g5
the supporting-frame of said fixed pulley,and
provided with an npwardly-extending projec-
tion, ¢, and hook or tooth ¢/, a pawl, p, piv-
oted to said escapement or support for alter-

nately engaging and disengaging said projec- 1co

tion N, tappets or tappet-levers R R/, pivoted
to guide B, and link Q, pivoted to and con-
necting the escapement O with said tappets or

tappet-levers, substantially as and for the pur- _

poses specified. |
FRANK M. LEAVITT.
Witnesses:
JNO. E., GAVIN,
CrAs, M. HIGGINS.
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