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To all whomy it may Concern:

Be it known that I, FRANK LOMBARD, a
citizen of the United St&tes, residing at Hart-
ford, in the county of Hartford :;md State of
Connectleu‘r have invented certain new and
useful Improvements in Drop-Hammers, of
which the following is a specification. |

My invention relates to improvements in
drop-hammers, the object being to provide
means whereby such machines may be thrown
into oroutof automatic operation while in use
and without delay or cessation of the work.

As heretofore constructed, drop-hammers
have been provided with automatic tripping
mechanism in addition to the independent
trip mechanism and the machine thereby
adapted for both automatic and independent
action of the hammer, the shifting or chang-
ing of the action bemﬂ* effected by mutable
change adjustment, 1'-emova1 ‘and substitu-
tion of parts of thelmechanism, requiring con-
siderable time and labor, and involving the
disuse or 1dleness of the machine through
such interval, and the further disadvantage
of losing one or more ‘“ heats” of the material
being worked, such cumbrous and compli-
cated changes also rendering it both inexpe-
dient and unprofitable to shift the mechanism
for a small amount of work, thus prohibiting
the desired despatch and economy in produc-
ing many of the smaller or lighter articles of
trade.

My improvements contemplate 1mproved

taneously shifted from independent to auto-
matic action of the hammer and without re-
moving the foot off the operating-treadle.
To this end the invention consists in the
novel treadle action, tripping mechanism,
and shifting meanstor performing the several

functions 1‘ecﬁed and in the allanﬂement |
construetion, and combination of parts as

hereinafter more fully described and claimed.
In the accompanying drawings, forming a
part of this specification, Figure 1 is a {ront
elevation of the lower part of a drop-press
fitted with my improvements, the head or
upper part of the machine being no different
from the ordinary eonstluetlon, and there-
fore omitted from the drawings. Inthis view

the trip mechanism is shown as arranged for

independent operation of the hammer, while

Fig. 2.

| Fig. 2 is a similar viewshowing the trip mech-

anism set for automatic operation. I'ig. 31s
a side view of Fig. 1, with dotted lines repre-
senting the treadle in the position shown in
- Fig. 4 1s a central vertical part sec-
tion of Fig. 1, exposing the trip mechanism
from the side opposite that shown in Fig. 3.
Fig. 5 is a horizontal section on theée line x «
of FL:, 1, and Iig. 6 is a similar part section
through Fw' 2 on the line 1 . Fig. 7 is an
enlawed view of the lever and a,d;]ustable
dog of the automatic frip mechanism, and
Fig. §1s a cross-section of same on the line
z z. Figs. 9, 10, and 11 show mod1ﬁcatwn%
of the tr echle meeh&msm
Referring tothe drawings, A designates the
uprights or frame portions of the machine,
which with the base B are of the ordinary
construction. Thehead and the friction-rolls
or motive mechanism are omitted from the
drawings as forming no part of my present
invention, and here requiring neither to be
described nor shown, but a diagram thereof is
appended to Fig. 3, de%wnatmwthe parts, and
it will be understood that the hammer C,
which is fitted to slide between the uprlp*hts
A, is provided with the usual friction-board
C', adapted to be gripped between suitable
friction-rolls to lift the hammer in the ordi-
nary and well-known manner, subject to en-
gagement and release by the ordinary and
well-known action of a trip-bar D, guided in
a suitable bearing d° on the upright, and op-
erated by the hrxmme], as hereinafter de-
seribed.
- The hammer is provided with the usual
detent or shoulder CY, which, when at the
upper limit of the Stroke 18 ada,pted to be
engaged and supported .by the usual spring-
actuated pawl or latch C? pivoted to the up-
right, and having an arm e, which is con-
neeted by rod 44 to the trea,dle K, hinged on
the base B. Said treadle is not of the usual
construction, but embodies an important fea-
ture of my invention. It comprises the
treadle-bar e’ in front of the machine and the
side bars e°, to the front ends of which the
front bar ¢ is hinged or pivoted, as shown.
The side bars are hinged to the rear side of
the base by means of a universal joint, which
permits the swinging of the treadle-bar both
in vertical and horizontal or lengthwise
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planes. Any suitable form of joint permit-
ting such universal motion may be employed,
that shown consisting of the parts €° secured
and adapted to oscillate upon studs et, se-
cured in the base, said parts ¢ having the
flanges ¢°, between which the rear ends of
the side bars are inserted and hinged on the
pivots ¢°. The treadle is held in the normal
elevated position by the spring e, and suit-
able stops e® are arranged to prevent excessive
upward rebound of the treadle Dy the force

of the spring.

On the front of the frame is pivoted the
usual lever I for holding or hoisting the
tripping-barinitselevated position, to permit
the descent of the hammer by disengagement

of the friction-roll from the friction-board.

The lever I swings upon a stud f/, fitted
through a suitable hole or bearing in the
frame and projecting on the rear side thereof,

to receive a coiled spring 72 adapted to act |

between the frame and a nut on the end
of the stud, to draw the stud rearward and
normally hold the lever against the face of
the frame and in position to support the trip-
bar 1) in the elevated position by depression
of the treadle, which is connected to the lever
by a connecting-rod f° of the ordinary ¢ turn-
buckle” construction, which is adapted to
permit upward movement of the treadle
while the lever 1s depressed, the lower por-
tion f* of the rod in such case sliding up
through the turnbuckle-loop % as shown in
Fig. 1, the connecting-rod being loosely and

sultably jointed both to the treadle and the |

lever to permit the lateral motion of the
treadle, hereinbefore referred to. The lever
If has a flange or rim f° over its bearing on
the stud 77, and an arm i, journaled or hin ged
in the bemmﬂ d?, is md&pted to swing hori-
zontally over the IGVGI and is provlded with
a depending part or pI‘OJGCthH M, engaging
the rear side of said rim f°, and adapted, by
means hereinafter to be described, to force
the lever F and its stud forwardly against
the force of the spring 7%, to carry the lever
out of the plane of the trip-bar, when it is
desired to operate the mechanism automat-
ically., To said arm /5 is secured a similar
arm ' by any suitable and well-known means,
both arms being thus adapted to swing to-
gether as a single piece. The arm A’ is here
shown as being fitted upon the uppersquared
end of the arbor or journal 2? of the arm 7,
and held by a pin /i’ through the arbor.

The arm /4’ has a vertical pin or journal 10

at the end, whiceh receives one end of a hori- |

zontal link kc, and the opposite end of the link

is attached to a yoke or head 20, fitted and

adapted to slide upon n*ulde rods 1, fastened
in the flange or side ¢’ of the machme the
hnk being Slﬂtably curved, as shown in I‘lﬂ's
o and 0, 130 clear the said flange of the frmne
The yoLe or head is pr owded with a project-
ing stud <%, which is engaged by a depending

lever 1, hmﬂ‘ed on the 51de of the frame and
normally held outward therefrom by aspring | in plac

with the spur »/,

~of a lever S5, pivoted to the frame.

', attached to the frame and a short horizon-
tal arm [* of the lever, as shown in Fig. 1.
A strip of leathermis attached tosaid depend-
inglever, and, p:;'mssmﬂ inward and then down-
med over a roll m’, is attached at its lower
end to an arm or lever n, hinged on the stud
e!. The object of the roll is to change the
plane of motion of the leather strip from hori-
zontal to vertical, but the strip or a rod might
be attached directly to the horizontal arm /[?
of the lever. The lever n 1s provided with &
spur n', which projects laterally therefrom in
position to be free and clear of the adjacent
side bar of the treadle when the treadle is de-
pressed from a central position, or with its
side bars parallel with the sides of the base,
as shown in Kig. 5; but if the treadle is moved
laterally in the direction to throw said side
bar toward the machine the side bar will be
br oufrht :immedia,tely 0*5?61 the spur of the le-
then be dcpressed the le?er_' 7 will be cmlled
down with 1t by engagement of the lever n
thereby swinging the lever
L inward, and by means of the link k& and
arms 7, and 7/ , throwing the lever I outward
or forward from the face of the frame and
out of the plane of the trip-bar D for auto-
matic operation of the mechanism, as herein-
after desceribed. The aforesaid movement of
the depending lever L also permits the inward
travel of a rod P, connected thereto, passing
through the flange ¢’ of the frame and con-
nected at its inner end to a pin P’ on a lever
or pawl P? pivoted to the frame back of the
trip-bar, said inward motion of the rod P be-
ing aeeomphshed by a spring P32, attached to
the flange +' and the upper end of the pawl
P<, or on the opposite side of the pivot from
the pin P'. The pawl P? when in such posi-
tion 1s adapted to swing beneath and engage
alug P! on acollar R, eclamped upon the trip-
bar, whereby the pawl serves to hold the trip-
bar in the elevated position when the lever
I’ is moved out of operative connection with
the bar.

The pawl P? compuses part of a compound
lever, its lower end being provided with lugs
or proj ections P+, which span the upper end
On the
lever S a dog s’ is clamped, projecting into
the path of the hammer C. The construc-
tion of said dogis shown in Figs. 7 and 8, the
dog belng gr ooved to fit the level and receive
a, c]amp s*alongside the lever, into which suit-
able clamping- serews §° are screwed, with
their heads on the opposite side of the lever,

and thus adapted to bind the clamp firmly to
- 1ts seat.

The slot in the dog has parallel
beveled sides, as shown, the side having the
dovetalled form being placed against the le-
ver, and the opposite side fitting the clamp,
whereby the binding action of the screws
wedges the clamp against the bar and corre-
spondingly draws the dovetailed side of the
dog against the lever, thus securing the dog
The engaging edges of Lhe bhar aa:ld
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|

clamp may be serrated, as shown, to further
secure the parts against slipping. Thus con-
structed, the dog may be adjusted in any re-
quired position on the lever to regulate the

force of the blow of the hammer, as herein-

after described in the operation of the mech-
anism. The edge of the dog is beveled, as
shown, for engagement by the hammer, and
a stop 7 1n the frame is provided to limit the
movement of the pawl P? by spring P3. A
stop ¢° is provided to limit the movement of

the lever I by the weight of ifs outer end.
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U designates the ordinary dog clamped on
the trip-bar for lifting the same to disengage
the friction-rolls and fmctlon board by means
of the hammer at the upper limit of its throw.

The friction-rolls are designated as 55 and
206, the former being mounted on eccentric
o7, connected by lever 58 to trip-rod D, to
clamp the rolls aﬂ'am&t the board by Wew‘ht
of the trip-rod.

Constructed as described and shown the
operation of my improved drop-hammer is
as follows: Considering the hammer as hav-
ing reached its highest position, as shown in
I‘10' 1, the trip- bar will have been lifted by
enﬂ‘ag‘ement of the hammer with the dog U,
thus releasing the friction - rolls from the
friction- board but the hammer will be pre-
vented from droppmﬂ' by engagement of the
holding-pawl ¢* with the detent or shoulder
¢ on the hammer. If then the treadle be
depressed in its nmormal position shown in

Fig. 5 and without being carried laterally to.

engage the spur n’, the pawl ¢* will be tripped,
thus releasing the hammer, and as the trip-
bar will be prevented from falling by the le-
ver If, which 18 held in the position shown in
Kig. 1 by means of its connection with the
treadle, thereby maintaining the friction-rolls
free of the friction-board, the hammer will
drop and deliver its blow, remaining down
until the release of the treadle permits the
descent of the trip-bar and successive lifting
of the hammer by the friction-rolls and its
arrest at the upper limit of its stroke, which
cyele of operations will be repeated at each
depression of the treadle, each blow of the
hammer being determined successively by
the operator; but if it is desired to operate
the machine automatically it is only neces-
sary to first move the treadle laterally into

the position shown in Fig. 6, when its subse-

quent depression will carry down the levern
and by means of stripm, lever L, head 20, link
k, and arms ~ and 2/ move the lever F out of
the plane of the lifting-bar, as.shown in Fig.
6, simultaneously letting the pawl P? in un-
derneath the lug P on the collar R of the
trip-bar, and correspondingly projecting the
dog s’ on the lever S into the path of the ham-
mer, which, as it falls after being released
from the pawl C° by the aforesaid depression
of the treadle, will encounter the said dog
and thus throw the pawl p* out from under
the lug P and allow the trip-bar to fall and
clutch the frietion-rolls npon the friction-bar

Co

to ralse the hammer again, and said cycle of
operations will be automatically repeated as
long as the ftreadle is held depressed in the
position shown in Fig. 6.
blow of the hammer may be regulated by ver-
tical adjustment of the dog s’ on the lever S,
correspondingly affecting the time of clutch-
ing the friction-board by the rolls.

To shift the mechanism back to secure inde-
pendent action, it is only necessary to raise
the treadle and move 1t laterally back to nor-
mal position, or a spring 100 may be arranged
to return the treadle laterally against stop
200 on the frame, the simple removal of the
foot from the ftreadle in such case accom-
plishing the said result. The height of the
hammer stroke is regulated in the ordinary
well-known manner by adjustment of the dog
U on the trip-bar and correspondingly chang-
ing the position of the pawl C* on the frame.

Ifigs. 9, 10, and 11 represent a construction
in which the treadle is not adapted to be

moved laterally, but two separate treadles

70

The force of the

75

80

sl

are provided. A maintreadle 70isconnected -

with the lateh C? and with the trip-bar lever
I substantially in the manner hereinbefore
described and here réquiring no repetition,

and an auxiliary treadle 80,which is equiva-
lent to the lever n of the mechanism herein-
before described, and like that lever is con-
nee‘ued to the automatlc pawl-releasing mech-
anism before described, the auxiliary treadle
being arranged interior to the main treadle

and provided with projecting arms or foot-

levers 90, overhanging and adapted to engage
the main treadle, whereby the main treadle
may at any time be depressed independently
of the auxiliary treadle, but if pressure be
applied to the arms 90 or to any portion of
the auxiliary treadle the consequent depres-
sion of the auxiliary treadle will carry the
main treadle downward by engagement of the
arms 90 therewith, and thus operate the va-
rious mechanisms of the machine to eifect

95

100

105

11O

the same result accomplished by the laterally-

movable treadle of Figs. 1 to 8, inclusive.
The treadles of the modlﬁcatlon are simply
hinged or pivoted upon the studs e’ inserted
n base of the machine, as shown. +

I claim as my invention—

1. Indrop-hammers the combmatmn of the
hammer provided with a friction-board, fric-
tion-rolls for lifting the hammer by enmge-
ment with the boald, a trip-bar and connec-
tions for clutching and releasing the rolls and
friction-board, a self-latching pawl for hold-
ing the hammer in elevated position, a main
operating-treadle, an auxiliary treadle or part
normallyindependent of the main treadle but
adapted to be operated in conjunction there-

with, means for disengaging the self-latching

pawl byaction of the main treadle, means for
lifting the trip-bar by the hammer to release
the rolls from the friction-board, mechanism
for litting the trip-bar by action of the main
treadle, means for throwing said mechanism

11§

120

125 |

I30

out of operative relation with the trip-bar by -
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-~ action of the auxiliary treadle, an automatic

G

40

pawl for holding the trip-bar elevated, means
for holding sald pawl normally disengaged
from the trip-bar, subject to operative release
by action of the auxiliary treadle, and means
for tripping said automatic pawl by the work-
ing stroke of the hammer, substantially as
and for the purpose specified.

2. Indrop-hammers, the combination of the
hammer provided with a friction-board, fric-
tion-rolls for lifting the hammer by engage-
ment with the board, a trip-bar and connec-
tions for clutehing and releasing the rolls and
friction-boa
1ing the hammer in elevated pos1t10n a malin
operating-treadle, an auxiliary treadle or part
normally independentof the main treadle but
adapted to be operated in conjunction there-
with, means for disengaging the pawl by ac-
tion of the main treadle, means for lifting the
trip-bar by the hammer to release the rolls
from the friction-board, mechanism for lift-
ing the trip-bar by action of the main treadle,
means for throwing said mechanism out of
operative relation with the trip-bar by action
of the auxiliary treadle, an automatic pawl
for holding the trip-bar elevated, means for
holding said pawl normally disengaged from
the trip-bar, subject to operative release by

action of the auxiliary treadle, means for teip- |

ping sald automatic pawl by movement of
the hammer, and means whereby the main
treadle may be operated independently of the
auxiliary treadle, or in connection with the
auxiliary treadle to provide for independent
and automatic action of the hammer, sub-
5tantia11y as and for the purpose specified.
In drop-hammers of the class operated
by friction driving-rolls and friction lifting-

board, the combination of a trip-bar adapted *

to ELCt'LIELt-e the friction-rolls into clutching en-

oaoement with the friction-board, an adjust- |

able dog carried by the trip-bar and adapted
to be enﬂ'w'ed by the hammer on its upward
travel LO unclutch the driving mechanism, a
trip-bar lever or part for llftmﬂ' or holding the
trip-bar in elevated position_ independently
of the hammer, said lever being movable into

~and out of operative relation with the trip-

RO

55

60

bar, an operating-treadle or foot-bar mounted
on the frame, a connecting rod or mechanism
foroperating the trip-barlever by said treadle
action, means for normally retaining said le-
ver in operative relation with the trip-bar,
connecting mechanism for throwing said le-
ver out of operative engagement with the trip-
bar by action of the tr eadle automatic pawl
or holding mechanism forsupportiug the trip-
barindependently of the trip-barlever, means
for refaining said automatic holding mech-
anism normally inoperative, mechanism for
throwing said holding mechanism into oper-
ation by action of the treadle, means for trip-
ping said holding mechanism by movement

of the hammer, and means for coupling the
trip-bar-lever-disengaging mechanism and

rd, a self- latching pawl for hold-

the mechanism for throwing said holding
mechanism into operation, upon, or subject
to the action of the treadle, substantially as
and for the purpose specified.

4. In drop-hammers of the class operated
by friction driving-rolls and friction lifting-
board, the combination of a trip-bar adapted
to actuate the friction-rolls into clutching en-

cagement with the friction-board, an adjust-
able dog carried upon the trip-bar, engageable
by the lmmmer to unclutch the dri 1ving mech-
anism, a trip-bar lever for lifting or holding

70

75

the trip-bar, the lever being laterallymovable

into and out of the plane of the trip-bar, a
spring for retaining the lever normally in the
plane of the trip-bar, an operating-treadle
mounted on the frame and universally piv-
oted for both vertical and horizontal move-
ment of the foot-bar, connections for operat-
ing the trip-bar lever by the normal move-
ment of the treadle, an auxiliary treadle or
part adapted to be coupled or engaged with
the main treadle by the lateral or SWlLG]lII]“
movement thereof, connections for ﬂll‘()Wl]lfT
the trip-bar lever out of the plane of and op-
erative relation with the trip-bar by the said
auxiliary treadle, automatic pawl mechanism
for holding the trip-bar in non-driving posi-
tion independently of the trip-bar lever,
means for normally holding said pawl mech-
anism inoperative, connections for throwing
said pawl mechanism into operation by the
auxiliary treadle, an adjustable dog for re-
leasing said pawl mechanism by the fall of the
hammer, and a pawl or lateh for holding the
hammer, connected to and releasable by the
treadle, 5ubsta11t1ally in the manner and for
the purpose speciiied.

5. Indrop-hammers the combination of the
hammer provided with a friction-board, fric-
tion-rolls for lifting the hammer by engage-
ment with the bom d, a trip-bar and connec-
tions for clutching and releasing the rolls and
friction-board, a self-latching pawl for hold-
ing the hammer in the elevated position, a
main operating-treadle hinged to the frame
by a universal joint or connections adapted

to permit both vertical and lateral motion of
- the treadle, an auxiliary treadle or part adapt-

ed to be engaged by the main treadle by the
lateral shift or switching action of the main
treadle, connections between the main treadle

and the self- latehing pawl, a trip-bar lever,

movable into and om of the plane of the trlp-
bar, connections between said lever and the
main treadle, a crank or rock arm for mov-
ing the said lever bodily in one direction, a
spring for moving the lever in the opposite
direction, connections between the said cranl
and auxiliary treadle, a spring for returning
sald connections, lever, and treadle to normal
position after operation, an automatic pawl
for holding the trip-bar elevated, connections
for norma,lly holding said pawl inoperative
by the said spring, and a dog and means for
tripping said pawl by the fall of the hammenr,

S0

o

95

100

105

110

115

120

130




IO

- 20

30

35

563,603 - .

said dog being adjustably secured to regulate
the foree of the hammer blow, substantlallv a3
and for the purpose speclﬁed

6. In drop-hammers the combination of the
hammer provided with a friction-board, fric-

tion-rolls for lifting the hammer by engage-'

ment with the board, trip-bar and connections

for clutching and releasing the rolls and frie-

tion-board, a self-latching pawl for holding
the hammer in elevated position, a main op-
erating-treadle, an auxiliary treadle or part

normally independent of the main treadle but

adapted to be operated in conjunction there-
with, means for disengaging the self-latching
pawl by action of the main freadle, means
for lifting the trip-bar by the hammer to re-

lease the rolls from the friction-board, mech-
anism for lifting the trip-bar by action of the |

main treadle, means for throwing said mech-
anism out of operative relation with the tr ip-
bar by action of the auxiliary treadle, an au-
tomatic pawl for holding the trip- b&r ele-
vated, means for holding Smd pawl normally

disengaged from the trip—bar, subject to oper-

ative release by action of the auxiliary treadle,

averticallever connected or engaged with said

automatic pawl to form a compound lever

therewith, and an adjustable dog secured on

sald vertical lever, engageable by the hammer
to release the automatic pawl by the fall of
the hammer, substantially as and for the pur-
pose specified.

7. In drop-hammers the combination of the
hammer provided with a friction-board, fric-
tion-rolls for lifting the hammer by engage-

‘ment with the board, a trip-bar and connee-

tion for clutehing a,nd releasing the rolls and

| friction-hoard, a “Self- latehing pawl for hold-

ing the hammer in the elevated position, a
maln operating-treadle hinged to the frame
by a universal joint or connection adapted
to permit both vertical and lateral motion of
the treadle, an auxiliary treadle or partadapt-
ed to be engaged by the main treadle by the
lateral shift or switching action of the main
treadle, connections between the main treadle
and the self-latching pawl, a trip-bar lever
movable into and out of the plane of the trip-
bar, connections between said lever and the
main treadle, a crank or rock arm /i A’ for

moving the said lever bodily in one direction,

a spring for moving the lever in the opposite
direction, the link £, head 20, lever L [ and
connection, m, connecting the said ecrank and
auxiliary treadle, a spring for returning said
connection, lever, and treadle to normal po-
sition after operation, an automatic pawl for
holding the trip-bar elevated, the connecting-
rod P f01 normally holding said pawl inop-
erative by the said spring, a vertical lever
compounded with said pawl, a dog adjustably
secured on sald vertical lever and adapted to
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be engaged by the hammer in falling to re-

lease the trip-bar, substantla,lly as and for the
purpose speelﬁed

FRANK LOMBARD.

Witnesses:
WM. L. MAYNARD,
CHAS. E. MAYNARD.
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