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UntTED STATES PATENT OFFICE.

b

FREDERIC C. BILLINGS AND FRANK LOMBARD, OF HARTFORD, CONNECTICUT,

ASSIGNORS TO THE BILLINGS & SPENCER COMPANY, OF SAME PLACEL.

DROP-HAMMER.

SPECIFICATION forming part of Letters Patent No. 545,188, dated August 27, 1899.
~ Application filed February 15, 1895, Serial No.538,544, (No model.} |

To all whom it Ty concern:

Be it known that we, FREDERIC C. BILLINGS
and FRANK LOMBARD, citizens of the United
States, residing at IHartford, in the county ol
Hartford and State of Connecticut, have in-
vented certain new and useful Improvements

in Drop-Iammers, of which the following 1s

a specification. -
Thisinvention relates todrop-hammers,the
object of the inventicn being, primarily, to
provide a simple and effective automatically-
operable drop-hammer, having hammer-actu-

alire mechanism of a eonstruction and or-

ganization adapted for imparting a return or
lifting movement fo the hammer or ram of
relatively high velocity and without liability

of straining the working parts of, or breaking, |

the machine, and also to provide means 1n
connection with said machine whereby the
hammer may be continuously or infermit-
tently actuated, as may be requirer.
Another object of the invention 18 10 pro-

vide, in connection with a machine of the

c¢lass specified having suitable hammer-lift-
ing rolls, roll-shifting mechanism in position
and adapted to be antomatically operated by
the hammer or ram of the machine,and adapt-

~ed, in connection with said hammer or ram,
for automatically shifting the hammer-lifting

30

35

4G

rolls, the one relatively to the other, to eitect
at a

mer-lifting bar or “board,” and also to el-
fect at a predetermined point in the descend-
ing movement of the hammer a gradual bat
positive engagement of said rolls with the
hammer-lifting board; also to provide, 1n con-
nection with said lifting-roll shifting mech-
anism, improved adjusting means whereby
the effective stroke of the hammer may be
regulated as required for different kinds of
work. |

Another object of the invention 1is to pro-
vide, in conneection with the roll-shifting
mechanisin, an automatically-operabie hold-
ing or latel device in position and adapted
for antomatically engaging a member of and
for holding the roll-shifting mechanism in its

normal “roll-opening” position, and in posi-

tion and adapted to be actnated by the ham-

-

predetermined point in the ascending
movement of the hammer a relatively slowor
gradual release of said rolls from the ham-

| mer,during the descending movement there-

of, to automatically disengage said member
and to release the roll-shifting mechanism to
shift the rolls, the one relatively tothe other,
and effect an engagement between the lift-
ing-rolls and thelifting-board of the hammer,
allof which will be hereinafter fully deseribed.

In the drawings accompanying and form-
ing part of this specifieation, Figure 11s a
front elevation, on a relatively small scale, of

' a drop-hammer embodying our present im-

provement, said figure showing the hammer
or ram elevated and held in elevated position

by a pawl or tripping-lever carried by one of &
| the side frames of the machine. Fig.21s a
side elevation of the drop-hammer, showing

the main or automatically-operable holding

' device for -the roll.shifting rod in iis opera-

said member.

rod by means of a hammer,

tive position and the auxiliary treadle-oper-
ated holding device for said shifting-rod in
its operative position. Fig. o is a side ele-
vation of a portion of the machine, showing
the auxiliary holding device in operative
position relatively to the roll-shifting rod.
Fig. 4 is a front elevation, on & relatively
large seale, of a portion of the drop-hammer,
showing various working parts thereot 1n two
positions in full and dotted lines. Fig.51sa
horizontal cross-section of that portion of the
drop-hammer illustrated in Fig. 4 and taken
‘1 dotted line ¢ ¢ in said figure. Fig. 61s a
detail, in elevation, of a portion of the eccen-
tric-actuating rod or shifting member, show-
ing in cross-section the speed-reducing device
or controlling-actuator in connection with
Fig. 7 is a horizontal cross-
sectional view of that part of the drop-ham-
mer shown in Fig. 4, said Fig. 7 belng taken
in dotted line b b, Fig. 4,and clearly showing

| the construction and organization of the malin

or automatically-operable holding device for
the roll-shifting mechanism, said figure show-
ing the latch or detent in locked engagement

with the eceentric-actnating rod and in posi-

tion to be shifted out of engagement with said
which is shown 1in

dotted lines in said figure. Fig.sisa similar
cross-sectional view of a portion of said parts,
showing the latch thrown out of engagement
with the eccentric-actuating rod by means ol

| the hammer, which hammer in this instance
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‘actuating theauxiliary. holding device for the
yoll- ehlftmﬂ' mechanism and e,lse the click or
pawl for holdmn' the hammer 1n its nor melf
| e‘evated position.. S - .
L Similar chmactem deewne,te hlze pal ts mg :
R ;:;1,11 the figures of the drawmﬂ"e | ]

~ The framework of our lmpmved dlop ham-z
o mer which may, in a general wav, be of any
EENED ﬂenelal or usual constr uction a,dapterl for car-
rying the operative parts, consists, in the form.
‘thereof ‘herein shown, of the allwl or base |
‘portion 2, the, two . upwrhts or side frames 3 |

- adapted for carrying the hammer- lifting rolls |
. and their aeeesseueq as cledlly Shewn in Sm& =
~ Tigs.land 2. SNy _
Inthe ornammtmn thereof he1e1n shown the 1
SR slld]ﬁl’l mer-lifting rolls, which are carried by the
‘head 5 at the upper end of the machine, and
~which are designated by R and. R/, Iespect—“

the other, as in friction drop-hammers of or- |

dinary eonstruetlon one of said rolls, as R,
being fixed to a shat 6, journaled in bearmf‘fs
in the head 5 of the machine, whereas the

~other roll, as R, 1s fixed to a ehaft 6/, revo-

45

lubly car med in and at opposite ends thereof
in a transversely-divided or two-part eccen-
trie, designated in a general way by K, which

- ee(,entne IS, in turn, journaled in bedrme's in

50
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the head 5 prefexably in horizontal ahn*n-
ment with the bearings in WhICh shaft 6 1S
journaled, each of said shafts 6 and 6" being
prefelably provided at one end thereof with
a driving-pulley 8, by means of which pulleys
sald shafts, lorrether with their respective
hammer-llftmfr rolls, may be independently
rotated elmultaneously iIn opposite direc-
tions
of power (Not shown.)

As shown most clearly in Fig. 1, the two
parts of the eccentric or eccentuc—sleeve E
in which the shaft 6” of the lifting-roll R’ is
journaled are provided at their inner ends
(which inner ends preferably abut, respect-
1vely, against opposite ends of the hub of the
roll R’) with outwardly-projecting rocker-
arms 9 and 9/, respectively, which arms are
preferably conuected together at their free
ends by a tie rod or bolt 10.

The hammer or ram, which may, in a gen-

Ifig. 91is
eral w

the drawings.
. ,and having guides 4 and 4/, re- |
~ speetively, at adjacent sules thereof, and a
.. top frame or head 5, bolted to the upper ends |
- of the uprights or. sule frames 3and 3/, which |

, Tespectively, from any suitable source

545,188

is supposed to beat theend, or appxommately | eral ‘way, be of any usual or smtable GON-
at the end, of its aownwald stroke.

a sectmnal side elevation of the parts slmwni
in Fig. 8, as seen from the. right hand in said:
; ﬁcrut'e the lateh, however bemﬂ' shown in the
. posmon 1llustrated in Flw 7; and Fig. 10 is:a
. cross-sectional view of the bed of the machme:
. as. taken in line ¢ ¢, Fig, 1, but on a rela,tlvely;
- large secale, and show*nﬂ' the construction and
mranwement of the twadle mechanism for |

etruetlon and Whl@h 18 designated, m a gen-

ay, by H, is: Suppmted for vertical 7o
?movement between the guides 4 and 4’ of '
the two side frames 3 a,nd_ 37 and has the
i usual lifting-board L connected with the ap-
per end thereef which hftmﬂ* board extends: =

between and is adapted to be en wafr(,d b} the
lifting-rolls R and R’.

75

As a convenient means fm actuatmw ihe L

rolltoward and from the adjacent roll R toen-

rod constitutes a

;eeeentrlc E, in which the shaft of the shift- -
able roll . R” is: journaled, so as toshift said.

8o
gage and release . the lifting-board 1., we have
;prowded an eccentric- actudtmw rod S, (whieh |
~ghifting: member for the
roll-shifting mechamsm ;) which rod is. pivot-:
ally connected at the upper end thereof with
the rocker-arms of the eccentric E, said rod

being shownwith a transverse sleeve12 at the -
upper end thereof, which engages the tie-bolt =

10, which eonnects the two parts of the eccen- =

and 3/, separately -bolted to said base at oOppo-. | §trle fogether, as shown most clearly in Fig. 1 of

site eldes thereof, as most clearly shown in|
TFigs. 1 and 2

90O
This eeeentrlew—aetuamw 10(1 R
is located at one side of the: path of move-
~ment of the hammer H and is supported at or -
near the lower end thereof for sliding move-; f
“ment in parallelism with the path of nove-

SIS ‘head may be of any suitable construetlon and | ment with the hammerin a bearing 13, formed =~

in a bracket 14, which bracket, in this in- =

“instance, is shown remombly seemed to: the
‘side frame 3 of the machine, as shown most
clear]v in Kigs. 7, 8, and 9 ef the drawings. rc
- T'his 'eccentric- aema,tmn' rod is alse shew n o
| baving a lock-noteh 15 at one side near the

100

| lower end thereof; as shown in Fig. 9,adapted
ively, are shlfteble the one toward and from |

to be entered by a detent or holdin ng device

automatically operable designated in a gen-
eral way by D, which is a,da,ptea {or nonndllv
holding the eeeentrle actuating rod in an
elevated or roll-opening posﬂ:lon This au-
tomatically -operable detent or holding de-
vice D, in the form thereof herein shown, con-
sists of a lateh or locking-arm 16 in posmon
and adapted for engaging in the lock-notch
15 1n the eccentric- a,ctuatmtr rod when said
rod is in its elevated or roll orening posi-
tion,and a spring,as17, adapted for 1101111&113?
holdmﬂ* said Ioehmfr arm 16 in bearing con-
tact Wlth said eceentme actuating Iod In
the organization thereof herein qhown the
logkmn'-arm 16 1s pivoted at oné end, as shown
at 18, between ears 15’ and 15"’ of the bracket
14, and is shown carrying a rollsr 18’ at the
inner or free end thereof, which free end nor-
mally projects into the path of movement of
the hammer II and is held in its engaging
position by the spring 17, which is Seatetl in
a recess 17/, formed in the bracket 14, and
having tlle inner end thereof fixed to said

blaeket and having the outer end thercof se-
cured to the lockinﬂ‘ -arm.
As a means for automatleally operating the
detent or holding device I) to release the
same from engawement with the eccentric-act-
uating rod S, the hammer II has at one side
thereof a detent-actuating cam or cam-face

105
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19 in ﬁo-sitian and adapted for engaging (dur- | in the form thercof herein shown, consists of o

ing the downward movement of the hammer) |

the two members at 28 and 28/, transversely

ihe free end of the locking-arm 16 and for | bored, as shown at 29 and 29’, to receive 7o
throwing said locking-arm laterally in and | the eceentric-actuating rod, which extends
5 out of engagement with said eccentric-actu- | through both members and shiftably secured
ating rod, which allows the cocentric-actuat- | together and moved In opposite directions,
ing rod to drop by its own oravity, thus par- relatively to each other, by means of a nut
tially rotating the eccentric E and throwing | 30, screwed upon one of said members and 75
the lifting-roll R’ toward the lifting-roll R | bearing against the other of salid members, as
o and into positive engagement with the lift- | will be readily understood by reference to IFig.
ing-board L. | | | - 16 of the drawings. : |
~ The auntomatically-operable detent or hold- | - By reference to Fig. 4 of the drawings it
ing device D will usually be located near the | will be seen that the eccentric- actnating 8o
extreme lower eud of the path of 'movement-l rod is carried at a relatively short distance
¢ of the hammer I or In position to be engaged | from the fulerum-point of the actuator and
by the hammer and thrown out of engage- | al a relatively long distance from that point
ment with the eccentric-actuating rod when | of the actuator where the lifting-force 18 ap-
the hammer has practically completed 1ts plied, so that the abutment or pin 23 upon 83
downward stroke, so that immediately upon | the hammer comes in contact with the iree
.0 the striking of a blow by the hammer the ec- | end of the lever or actuator during the rela-
centric-actuating rod will be shifted and will, | tively rapid ascending movement, and, as a
through the medinm of the eccentrie, throw | result, the effective movement of the eccen-
ihe rolls R and R/, which are continuously | tric-actuating rod is relatively short, as com- 3o
rotated,into positive Jifting engagement with | pared with the movement of the hammer
25 the lifting-board and 1lift the hammer at a | when in operative engagement with the actu-
relatively high speed. | | | ator; or, in other words, the hammer H trav-

Ag a means for automatically lifting the | erses a distance equal to the space beiween
cccentric-actuating rod S at a predetermined | the horizontal lines fand f’ (see Fig. 4) while 93
point in the ascending movement of the ham- | the eccentric-actuating rod traverses a dis-

s0 mer and with a relatively slow movement, as | tance equal to the space between dotted lines
compared with the movement of the ham- | g and ¢’ in said figure. Thus 1t will be seen
mer, to thereby shift the lifting-roll R’ away | that the eccentric-actuating rod S and ham-
from the lifting-roll R and out from engage- ‘mer H will, in the organization of speed- rco

ment with the lifting-board with a gradual or reducing mechanism herein shown and de-

3¢ 3 relatively slow movement, we have provided ’ seribed, have comparative movements of rela-
v connection with said eccentric-actuating tively varying velocities of a predetermined
rod a speed-reducing actuator, designated in | ratio, the ratio in the present instance being
a ceneral way by P, and which, in the pre- | substantially or approximately as one 1s to roj3
ferred form thereof herein shown, consistsof three, as will be understood by reference to

4c a lever adjustably secured by means of a | said Fig. 4. o |
clamping device, designated in a general way As a means for effecting an opening move-
by C, to the eccentric-actuating rod ata point | ment or lifting movement of the eccentric-
intermediate to the two ends thereof and hav- actuating rod at various points in the length rr1o
ing one end—an arm, as o1—fulerumed at 22 | of the upward stroke of the hammer H, so

4c at one side of said rod upon the frame of the | that said hammer may be raised to different
machine and having the opposite end or arm, | heights to increase or decrease the downward
as 21, thereof projected inward into the path | stroke of said hammer,as may be required for
of movement of an abutment or pin 25, car- different kinds of work, we have provided the 1153
ried by the hammer H, by means of which { frame of the machine with a series of fulerum

<c abutment or pin 23 said lever is actuated | pins or studs 227, which are set a suitable
during the ascending movement of the ham- | distance apart in vertical alignment and in
mer. o L parallelism with, but at one side of, the path

In practice the short end 21 of the speed- | of movement of the eccentric-actuating rod 1zc
reducing lever or actuator P will, for conven- | and in position to be engaged, one or the other

s iencein assemblingsaid actuator in operative | of them, as may be desired, by the arm 21 of
relation with the eccentric-actuating rod, be ! the speed-reducing aectuator or lever P, said
bifurcated, as shown at 24, to form pin-engag- | actuator being, of course, adjusted upon the

inge arms 25 and 257, which, as shown in Figs. | rod as required for engagement with said ful- 123
4 and 5 of the drawings, are in movable en- crum-pin. | |

6o gagement with a sleeve or collar 26 upon the | Asameans for automatically engaging and
fulerum-pin 22 upon the side frame 3 of the | holding the hammer, when desired, when the
machine. | - | same is at the end of its upward stroke, we

As g convenient means for adjustably se- | have provided a pawl or trip-lever 1, which 130
curing the speed-reducing actuator or lever | is removably pivoted to the side framne of the

65 P to the eccentric-actuating vod S, said lever | machine at one side of the hammer I, and

have provided the hammer with a cam-face

is carried by one member of a frictional
stop-abutment 31 at one side thereof in post-

clamping device C, which clamping devies,
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“tion and adapted to be engaged by the inneér

. | | ]Wil[ be shifted into operative position, as
end of the trip-lever, which inner end of the |

shown in Fig. 3, and the locking-arm 16 of

_ irip-lever normally projects into the path of

R

‘movement of said stop-abutment 31, and as
a means for actuating said trip-lever to re- |

lease the same from engagement with said

hammer the outer end of said trip-lever is
connected, as shown at 31’, with a connect-
ing-rod 32, whieh in turn is connected at the
lower end thereof with a treadle 33, pivoted.
~ to the base 2 of the machine, as shown at 34, |

!

the upper end of said connecting-rod being

- preferably carried by a spring 35; secured to a

* bracket 50, fixed to the side frame near the |

upper end thereof, as shown in Fig. 1 of the

-~ drawings. This side frame has a series of
- pivot-holes 57 at different pointsin theheight

~shown in Fig. 4 or in position to hold the ec-

| the holding deviee D will be thrown into the

7

inoperative position shown in Fig. S, where

1t will be held in such position by means of
a pin extended into the pin-hole 16’ in the
bracket 14. Theauxiliary holding device may
then be shifted into the dotted-line position

centric-actuating rod in its roll-opening po-

sition, or it may be shifted into the full-line

Pposition in said figure or in position to allow
sald rod to drop to close the rolls upon the

lifting-board of the hammer, this shifting of

the auxiliary holding device being effected by
| the depression and elevation of the treadle
39, as will be clearly apparent by reference to

thereof adapted for receiving the pin or pivot | Figs. 1, 2, and 4 of the drawings. - 8

38 ot the trip-lever T to provide for the ad-| When it is desired to continuously recip- -
2o justment of said trip-lever to adapt the same | rocate the hammer of the machine automat-
to engage the hammer H at different points i 1cally, the treadle 33 will, of course, be de-
1n the length of the upward stroke thereof, as pressed to shift the trip-lever T into inoper-

may be required, the connecting-rod 32 also | ative position with relation to the hammer g1

having a series of pivot-holes therein to pro-

‘vide for the connection of the trip-lever there-
with when adjusted to the different positions
along the side frame, as will be readily un-

~derstood by reference to Figs. 1 and 4 of the

35

drawings.

- 30
~ 1ng movement of the eccentric-actuating rod
be controlled by a treadle, instead of having
thesame automatically controlled by the ham-
~mer,-(this being the case when it is desired

" In some cases it is desirable that thé.open-.

to intermittently operate said hammer.) For

~this purpose we have provided an auxiliary or

treadle-operated holding device for the eccen-

|

' rolls R and R’ to engage the lifting-board

and to prevent said trip-lever from engaging

salid hammer at the end of the upward stroke -

thereof. In this case the auntomatically-op-

erable holding device D will, upon each de-
scent of the hammer, be actuated by said

rod, which immediately drops and causes the

9.
hammer to release the eccentric-actuating =

and raise the hammer, which hammer, when

it reaches a predetermined point in its as-
cending movement, lifts, through the medium

I¢

of the speed-reducing lever P, the rod S with

a relatively slow movement, causing the same
to open the lifting-rolls, which allows the

trie-actuating rod, which holding device (des- | hammer to drop, and these operations are re- 1c
Ignated in a general way by D’) is in the na- | peated until the trip-lever is thrown into po-

40 ture of a lever pivotally carried upon a stud | sition to engage the hammer, which is accom-
40, secured to the side frame of the machine | plished by releasing the treadle.
at one side of and below the lower end of the The operation of the machine when con-
eccentric-actuating rod when said rod is in its | trolled by the treadle-actuated auxiliary hold- 11

5O

elevated position, as shown in Fig. 4, the op-
posite end of said lever being connected by
means of a connecting-rod 41 to the treadle
09, by means of which treadle said lever or
holding device D’ is actuated to engage or re-
lease the eccentric-actuating rod S. This
holding device D’ is movably carried upon
the stud 40, so that the working end thereof
may be thrown out of the path of movement

ing device will be readily understood by ref-

‘erence to Figs. 1, 2, 3, and 4 of the drawings.

It will be observed in this connection that
the holding device D’ and the tripping lever
or pawl I’ for holding the hammer in its ele-
vated position are so co-operatively organized
that when the treadle is released to depress
the working end of the holding device D’ to
offect the engagement of the lifting-rolls with

I1]

of the eccentric-actnating rod, as shown in | the hammer lifting-board the trip-lever is 12
IFig. 2, or may be thrown into opposite posi- | thrown into operative position, as shown in
55-tions relatively to said rod, as illustrated in | full lines in Fig. 4, and in position to engage
Fig. 3. the hammer at the completion of the nupward
When it is desired that the hammer shall ) stroke thereof. 'This organization insures

have a continuous movement, the auxiliary | the holding of the hammer in an elevated po- 12

60

holding device will be shifted into its inop-
erative position, as shown in Fig. 2, and the
main antomatically-operable holding device
or detent D will be adjusted into operative
position to control the lifting movement of

sald hammer, as will be understood by a com- |
parison of KFigs. 1,4, 7,and 8 of the drawings;

but when it is desired to intermittently actu-

ate the hammer the auxiliary holding device ]

sition until the auxiliary holding device is

thrown into engagement with the eccentric-

actuating rod, and also prevents the release
of the hammer by the trip-lever T until the

‘sald auxiliary device is in position to prevent

the descent of the eccentric-actuating rod,
thus permitting the operator to have full con-
trol over the movements of the hammer,

As a means for simultaneously actuating
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the anxilary holding deviee D’ and the trip-

lever T, which devices are located at opposite

<ides of the machine, as shown most clearly
in Figs. 1, 2, and 4 of the drawings, we have
provided, in conneetion with said holding de-
vice D’ and trip-lever T, an improved treadle
mechanism, which, in the form thereof here-
in shown, consists of {wo oppositely-disposed

U-shaped framnes 33 and 33’, the {rame 33
?

1C

20

constituting the treadle proper and the frame
337 econstituting a retracting device for said
treadle. The treadle or frame 33 stracddles
the front part of the base of the machine
and has its side arms

site sides, respectively, of said base and near
the rear edge of said base, as clearly shown
in Fig. 10 of the drawings, whereas the frame
33/, which is in the nature of a weighted
lever, straddles the rear side of said base and
has its side arms fulerumed at a point ap-
proximately midway of their length, as shown
at 33/, to opposite sides of
has the forward end of said arm in shifting

engagement with the side arms of the frame

or treadle 33 and at points approximately

 midway of the length of sald arms,as clearly
' shown in said Fig. 10. This frame 33" will

30

39

40

45

preferably be made of wrought -1ron and
will have the cross-bar thereof reinforced or

made sufficiently heavy to constitute a weight

adapted for lifting the treadle 33, as illus-
trated in Fig. 3 of the drawings. | |
In practice the base 2 of the machine will
be provided with stop-abutments 50 at oppo-
site sides thereof in position and adapted for
limiting theretractive movement of the lever-
actuated treadle so.
- Having thus described our invention, we
claim— ~ )
1. In a drop-hammer of the class specified,
the combination with a frame; of a recipro-
catory-hammer; lifting-rolls, one of which is

shiftable toward and from the other; an actu-

ating-rod in operative connection with said

shiftable roll, and adapted for shifting said

voll toward and from the other roll; a speed-
reducing device comprising & lever connected

"7 to said actuating-rod, and having one end

50

thereof fulerumed to the frame, and having
‘ta other end in the path of movement of the

hammer, whereby it will be operated by the

55

hammer at a predetermined point in the as-
cending movement of said hammer tolift the
actuating-rod with a relatively-low velocity
as compared with the velocity of said ham-

mer; and means co-operating with the ham-

Go

mer and adapted for controlling the closing

movement of the s'hiftable 1‘01_1, substantiaily

as described,

9. In a drop-hammer of the class specified,
the combination with a frame; of a recipro-
catory-hammer; lifting-rolls, one of which 1s
<hiftable toward and from the other; an actu-
ating-rod in operative conneection with said
shiftable roll, and adapted for shifting said
roll toward and from the other roll; a speed-

pivoted at the exireme .
rear ends thereof, as shown at 94, to oppo-

said base, and |

'

| the combination with a frame;

i :

reducing device comprising a lever connected
to said actuating-rod, and having one end
thereof fulerumed to the frame, and having

its other end in the path of movement of the
‘hammer, whereby it will be operated by the
‘hammer at a predetermined point in the as-

cending movement of said hammer 1o lift the
actuating-rod with a relatively-low velocity
as compared with the velogity of said ham-
mer; means co-operating with the hammer,

‘and adapted for controlling the closing move-

ment of the shiftable roll; a holding device
in position and adapted for holdiny the actu-

75

e

ating-rod in an elevated or roll-open position;

and means for actuating said holding device,

gubstantially as deseribed.

3. In a drop-hammer of the class specified,
the combination with a frame; of shiftable
lifting-rolls, one of which is shiftable toward
and from the other; a hammer; an actuating-
rod for said rolls; and a speed-reducing de-
vice comprising a lever adjustably connected
to said rod, and having one end thereof ad-
justably fulerumed to theframe, whereby the
height of movement of said hammer can be
regulated, and the opposite end of said lever
projecting into the path of movement of the
hammer, whereby said actuatin o-rod and ham-
mer have comparative movements of rela-

tively-varying velocities, substantially as de-

scribed.
4. In a drop-hammer, the combination with

a frame; of an actuating roll-shifting rod; a

reciprocatory-hammer; and a speed-reducing
device consisting of a lever having its inner
ond fulerumed to the frame and pivotally con-
nected, intermediate of its ends 1o the roll-
shifting rod and adapted to lift said rod, and
having its opposite end thereof projected into
the path of movement of the hammer, where-
by at a predetermined point in the ascending
movement of the hammer, a comparative
movement is imparted to the shifting-rod at
a relatively-low velocity, substantially as de-
seribed. o
5. In a drop-hammer of the class specified,
of a recipro-
catory-hammer; lifting-rolls; one of which 1s
shiftable toward and from the other; an act-
uating-rod in operative connection with said
shiftable-roll, and adapted for shifting sald
roll toward and from the other roll; a speed-
reduciug device comprising a Jever conunected
to said actuating-rod, and having omne end
thereof fulerumed to the frame, and 1ts other
end in the path of movement of the hammer,
whereby it will be operated by the hammer at
a predetermined pointin the ascending move-
ment of said hammer to lift the actuating-rod
with a relatively-low velocity as compared
with the velocity of said hammer; a holding
device in position and adapted for holding
the actuating-rod in an elevated or roll-open
position; and means for actuating said hold-
ing device, substantially as described, and for
the purpose set forth. |
6. In a drop-hammer of the class specified,

QO
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the combination with the side-frames, one of | a relatively slow lifting movement to the act-
sald side-frames having a series of openings | uating-rod at a predetermined point in the

- therein; of lifting-rolls, one of said rolls shift- -ascending movementofsaid hammer, substan- 70
able into and out from engagement with the

other of said rolls; a hammer; an actuating-

rod operatively connected with one of said
‘rolls forshifting said roll; and a speed-reduc-

forth.

| tially as described, and for the purpose set

10, In:&drop-‘ha:mmer,'Hl:e combination with

‘ the vertically reciprocating roll-shifting rod o

- 1ng device comprising a lever connected to | and with the reciprocatory - hammer, of ‘a 75
- sald actuating-rod, and having one end there- | speed-reducing device consisting of a lever
10 of adapted to befulerumed in any one of said | pivotally and adjustably connected interme-
~openings, and having its opposite end pro- | diate to the ends thereof, to the roll-shifting
~Jecting into the path of the hammer, whereby | rod, and having one end thereof movably-
- lheactuating-rod and hammer co-operate and { fulerumed at one side of said rod, and having 8o
- have comparative movements of relatively- | the opposite end thereof projected into the
15 varying velocities, substantially as deseribed. | path of movement of an actuating-abutment
- 7. In a drop-hammer, the combination with upon the hammer; whereby, at a predeter-
~asultable framework carrying a reciproca- | mined point in the ascending movement of
- tory-hammer; of two continuously rotatable the hammer, a comparative movement 1S im- 85
- hammer-lifting rolls, one of which is carried | parted to theshifting-rod, at a relatively slow
20 by an eceentricand is adapted for movement | veloeity, substantially as described, and for
- toward and from the other, an eccentric-act- | the purpose set forth. .
- uating rod supported for longitudinal move- | 11. In a drop-hammer, in combination, a
- mentat one side of the path of movement of | pair of lifting-rolls shiftable, the one toward go.
R  thehammer; a speed-reducing lever adjust- | and from the other, an actuating-rod in con-
-~ § 25 ably carried by the eceentric-actuating rod | nection with the shifting-roll and adapted for
B and having one end thereof falcrumed upon | longitudinal movement, to effect an opening
. the framework, and having the opposite end | or closingof said rolls; a speed-reducing lever
~ thereof projected into the path of movement Dpivotally-carried by said actuating-rod, hav- gz
i of the hammeror intothe path of movement ing one end thereof fulerumed at one side of -
""" 30 of anabutment upon said hammer,and adapt- l sald rod, and having the opposite end thereof |
- ed to beoperated by said hammer at a prede- projected into the path of movement of the
-~ termined point in the ascending movement | hammer and adapted to be actuated by said
- thereof, to impart longitudinal movement to | hammer; areciprocatory-hammerin position, 1oo
-~ the actuating-rod and reduce the velocity of andadapted foractuatingsaid speed-reducing
35 saldrod relatively to the velocity of the ham- lever, at a predetermined pointin the ascend- .
. Iner, substantially as described, and for the | ing movement of said hammer; and an aux-
- purpose set forth. - . . 1liary-holding device and a trip-lever, co-op-
| - 8. In adrop-hammer, the combination with erating with each otherand adapted, the hold- rog
- aframe; of hammer-lifting rolls, one of which Ing-device for engaging and holding the actu-

40 18 shiftable toward and from the other; a | ating-rod in an elevated position, and the trip-
hammer; an actuating-rod for said shiftable- | lever forautomatically-engaging and holding
roll; aspeed-reducing device operatively con- | the hammer in its elevated position, and
nected to said actuating-rod and operated by | means in connection with, and adapted for, r10
the hammer; and a holding device for hold- simultaneously actuating said auxiliary-hold-

45 ing sald shiftable-roll in roll-opening posi- | ing device and trip-lever, and to throw them
tion comprising a bracket secured to the frame | into engaging or disengaging positions, re-
and having a recess therein ; & right-angled | spectively and alternately, substantially as
lever pivoted to said bracket and having its | described, and for the purpose set forth... _ 13
bent, free end projecting into the path of the 12. Inadrop-hammer, the combination with

50 hammer; and a spring secured in the recess | the vertically reciprocatory roll-actuating rod
of the bracket, and connected to said angled- | and with the vertically-reciprocatory hammer,

lever, to hold the same in engagement with | in co-operative connection with said roll-act-
the actuating-rod, substantially as deseribed. uating rod, of an auxiliary-holding device in 120
J. In a drop-hammer of the class specified | position and adapted to engage, and hold the

55 having a reciprocatory-hammer or ram, a pair | actuating-rod in an elevated position; atrip-
of lifting rolls, one of which is shiftable to- | lever in position and adapted for normally-
ward and from the other,and an actuating-rod engaging and holding the hammer in an ele-
1n connection with said roll, the combination | vated position; and a treadle mechanism in r2g
therewith, and with the frame of the machine, | connection with,and adapted for, simultane-

6o of a speed-reducing lever in adjustable.con- ously operating the auxiliary-holding device
nection with the actuating-rod, and havinga | and trip-lever, to simultaneously throw the
relatively short longitudinally -slotted arm auxiliary -holding device into engagement
fulerumed upon a pin fixed to the framework | with the actuating-rod, and to throw the trip- 130
of the machine, and having a relatively long | lever out of engagement with the hammer, or

65 arm projected into the path of movement of | vice versa, substantially as described, and for

the drop-hammer, and adapted to be engaged
and operated by said drop-hammer, to impart

the purpose set forth,
13. Inadrop-hammer, the combination with
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the holding-device for the roll-actuating rod, | ing their outer ends in sliding engagement -
and with the triping-lever for the hammer, of | with the side armsof the treadle, and adapted
o treadle-mechanism in operative connection | for normally-elevating said treadle, substan-
therewith and comprising a’U-shaped treadle tially as deseribed, and for the purpose set

having the two side arms thereof pivotally- | forth.
connected to opposite sides of the base or FREDERIC C. BILLINGS.

frame of themaechine,anda U -shaped weight- | FRANK LOMBARD.
ed-lever, having its side arms fulerumed upon | Witnesses: |
opposite sides of said frame, approximately | F. N. COASE,

midway of the length of said arms, and hav- W ARREN J. BELCHER.
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