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UNITED STATES

Patent OFrricg.

FREDERIC C. BILLINGS AND WARREN J. BELCHER, OF HARTFORD, CON-
NECTICUT, ASSIGNORS TO THE BILLINGS & SPENCER COMPANY, OF

SAME PLACE.

DROP-HAMMER.

SPECTFICATION forming part of Letters Patent No. 547,197, dated October 1, 1895.
Application filed February 15,1895, ' Serial No. 538,548, (No modelJ

To all whom it may concern.: :
Beitknown that we, FREDERIC C.BILLINGS |
and WARREN J. BELCHER, citizens of ‘the!

‘United States, residing at Hartford, in the’

county -of Hartlford and State of :Connecticut, |

‘have invented certain rew and useful Im-!
provements in Drop-Hammers, of which the
followingis a specification.

This invention relates to drop:hammers of

‘that class in which the drop:hammer has a!

reciprocatory hammer or ram which is pro-.
vided with a lifting-board and in which a
pair of lifting-rolls is employed for engaging:
the lifting-board for lifting the hammer and |
in which shifting mechanismisemployed for

shifting one of said rolls relatively to 'the:

other to release the rolls from engagement

with the lifting-board to allow:the hammer to'

drop. : 1

Our present invention has'particular refer-
ence to thehammer-lifting mechanisin,its car:
rying‘frame or head, and to.adjusting devices
for said mechanism.

The object of our present invention is, pri-:
marily, to furnish in connection ‘with the.
framework of :a machine of ‘this class a 1ift-.
ing-roll carrying-head of improved. construac-
tion-and organization adapted for facilitating

-the assembling and disassembling of the parts

and also for securing lightness.and rigidity in:
construction and efficiency in operation.

Another object of ‘the invention isto pro-
videin connection with a machine of the class
specified a-pairof hammer-lifting rolls-shift-
able-one roll toward theother and:to provide.
adjusting meaduns in connection with the shift-
able roll,-whereby said roll ‘may be adjusted:
toward.or from the.otherroll to take up.wear,:
and -also ‘to-secure the requisite adjustment’
for adapting the lifting-rolls-for engagement
with lifting-boards of different thickness and
whereby said roll'may be positively fixed in
adjusted position relatively to thée other roll
and against accidental movement.

Inthe drawings accompanying and form-;
inga part of ‘this specification, Figure 1 is-a:
front elevation of a portion of the upper part
of the drop:-hammer embodying our present
improvement. Fig. 2 is-a plan view of said
drop-hammer as seen from above in Fig. 1.
Fig. 3 is a sectional side elevaticn of a por-:

i tion of the drop-hammer, looking toward the

left hand -in Fig. 1, said section ‘being taken
in dotted line ¢ -« in said Tig. 1, the driving-
pulley of the shiftable lifting -roll herein
shown in dotted lines. Tig. 4 is a vertical
cross-seclional view of a portion.of the head
of the machine, taken in dotted line b b, Fig.
1, looking toward the left hand, in saidfigure,
the driving-pulley for the non-shiftable roll
being removed. Fig.51s a vertical cross-sec-
tion taken in dotted line ¢ ¢, Fig. 6, looking
toward the left hand in-said figure,and show-
ing that portion of the head at the.left hand
of said dotted line :removed from the side
frame of 'the machine. Fig. 6 is a cross-sec-
tional view of the head of the:machine, taken
in.dotted line d d, Fig. 4, looking:toward the
right hand in said figure, and showing said

'head with-the lifting-rolls and their accesso-

ries removed. Fig. 7isa cross-sectional view
of the head of ‘the -machine, taken:in dotted
line e ¢, Fig.'5, and showingthose parts of the

i| entire head at the right hand of said dotted

lines.

Like characters represent:like :parts.in all
the figures of ths drawings.

To the drawings only-so much of :the drop-
hammer is shown as is deemed necessary for

-clearly illustrating the construction, organi-

zation, mode of operation, and application of

| our certain.improvements.

The framework of the machine may,in a
general way,be of any suitable or usual con-
struction adapted for carrying the working
parts, it being herein shown as having the
usual sideframes 2:and 4, having suitable

-hammer-gnides 2’:and 4/, respectively, at ad-

Jjacent sides thereof. These. side frames 2
and 4 are usually bolted at-their lower end.to
4 suitable base, (not shown,)-and in:thepres-
ent instaucehave laterally-projecting flanges
3:and 5,respectively, at the upper ends there-
of, to-which ‘the ‘head, designated -in a gen-
eral way by H, is bolted. The hammer or
ram 6 may be of any suitable ¢onstruction
and will ‘-be ‘provided with the usual lifting-
board 7, which is secured to the upper end

‘thereof in any suitable manner, said hammer

being supported for vertical reciprocation
between the guides 2’ and 4/, as clearly shown
in Fig, 1.
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547,197

In‘the preferred form thereof herein shown
the head H, which constitutes the carrier for
the lifting-rolls, (which lifting-rolls are desig-
nated in a general way by R and R/, respect-
ively,) comprises, in part,two connected jour-
nal boxes or carriers, designated in a general
way by J and J/, respectively, having on their
under sides rabbets i, adapted to engage simi-
lar rabbets ¢ on the laterally - projecting
flanges 8 and 5. One of the journal-boxes,as
J, is bolted to the side frame 2, at the upper
end thereof, and the other of the journal-
boxes is bolted to the side-frame 4, at the up-
per end thereof, said journal-boxes being
connected at their lower ends by a “strut”
formed, preferably, integral therewith, as
will be seen by reference to Figs. 1, 2, 3, 4,
and 6 of the drawings, whercby, by means of
this peculiar construction of strut, hereinafter
described, and the engaging rabbets % and ¢,
the head is prevented from movement in all
directions and the device thereby strength-
ened. Eachjournal-box inthepreferred form
thereof herein shown and deseribed cowmprises
two members—i. e., a fixed membher or body
portion 8 and a removable member or cap 9,
which is preferably hinged, as will be herein-
after more fully described, to the fixed mem-
ber or base 8.

As illustrated most clearly in Figs. 4 and 5
of the drawings, each journal-box has at the
forward end thereof or at the left-hand end,
as shown in said figures, a journal-bearing
10, adapted for supporting one end of the ec-

centric 11, in which the shaft 12 of the auto--

matically-shiftable lifting-roll R is journaled,
and by means of which eccentrie said lifting-
roll is shified laterally of the lifting-roll R’
and thrown into and out from engagement
with the lifting-board 7 of the hammer 6, and
both journal-boxes have a transverse recess
or opening in the rearof the bearing 10, which
recess forms a guideway for one or the other
of the two journal-bearings 13, in which one
or the other ends of the shaft 14 of thelifting-
roll R’ is journaled. These journal-bearings
13 (there being one at each end of the shaft
14) are preferably rectangular in cross-section
and are supported for horizontal adjustment
toward and from the journal-bearings 10 of
the roll R between guides 15 and 15" upon
the adjacent faces of the two members §and
9, respectively, of both journal-boxes, respect-
ively, as will be uuderstood by reference to
said Figs. 4 and 5.

The lower half of the journal-bearing 10 is
formed in the upper face of the fixed mem-
ber of body portion 8 of the journal-box, and
the upper half of said bearing is formed in
the lower face of the cap 9, in the usual man-
ner of forming bearings in divided members,
and the guideway for the journal-bearing 13
is formed by grooving or slotting the inner
or adjacent faces of the upper and lower
members 8 and 9 of said journal-box, asshown
in Figs. 5 and 6 of the drawings.

As a convenient means for securing each

journal-box to the side frame which supports
the same, and also as a means for rigidly hold-
ing the cap 9 against movement relatively to
the Lody portion 8 of said journal-box, said
journal-box is bolted to the flange at the up-
per end of the side frame by means of two
bolts 16 and 17, one of which bolts, as 16, is
relatively short and extends only through the
lower member S and the flange of the side
frame, where it is provided with a nut 16’ for
binding said parts together, the head of said
bolt being countersunk, so that its outer face
lies below the inner face of the lower member
8, as shown in Fig. 4, to prevent interference
with the adjustment of bearing 13, whereas
the other of said bolts, as 17, is relatively long
and extends through the cap 9 and body por-
tion 8 of the journal-box and through the
flange of the side frame, it being provided
with a nut 17’ at one end thereof for binding
said parts together, as shown in Fig.4. This
relatively long bolt not only constitutes one
means for securing the journal-box to the side
frame, but also constitutes a tie-bolt between
tho twomembers of the journal-box and pre-
vents accidental movement of one member
relatively to the other.

The two journal-boxes J and J’ are herein
shown rigidly secured together, so as to pre-
vent lateral movement of sald boxes rela-
tively to each other, by means of two bracing
or connecting members 18 and 19, the one 18
of which is in the nature of a channeled
strat or tie-plate, it being formed integral
with said boxes J and J’, as shown most
clearly in Fig. 6 of the drawings, said strut
or tie-plate being projected preferably below
the lower faces of the journal-boxes and be-
ing bolted by means of the bolts 20 and 20’
to said side frames 2 and 4, respectively, as
most clearlyillustrated in Figs. 4 and 6 of the
drawings, said bolts 20 and 20" being pro-
vided withnutsat the ends thereof, by means
of which said strut is tightly clamped to the
side frames, as shown in Fig. 6, so that said
frames will be prevented from separating otr
being wrenched apart by the hammer should
the same sway when being forced upon an
inclined sarface, and the projected portions
of the strut, through which the bolts 20 and
20" are passed, form a support for the side
frames and thereby prevent said frames from
being compressed toward each other by any
means. Theconnecting member orclamping
device 19 is in the nature of a tie-rod, which
extends through the parallel knuckles 21’,
formed by the bifurcated end of the member
9 and through the knuckle 21 of the member
8 of both journal-boxes J and J’ at the upper
rear ends thereof, as shown most clearly in
Figs. 2 and 7, and constitutes the pintle which
hinges the two members 8 and 9 of each jour-
nal-box together, said tie - rod earrying at the
middle portion thereof a sleeve abutment 22,
the opposite ends of which bear against the
inner faces of thetwo journal-boxes J and J’,
as shown in said Fig. 7, and also being pro-

7e

75

8o

85

go

95

1035

1c5

110

115

120

130



I0

15

25

30

35

10

45

5o

55

60

65

547,197

vided at the outer ends thereof with a nut, by
means of which said parts are held assembled
and substantially clamped against vibration.
The tie-plate 18 is longitudinally slotted, as
shown at 18/, to form a guideway forthe ham-
mer-lifting board during the reciprocations
thereof.

As a convenient means for securing the cap
9 of the journal-box in its closed position rela-
tively to the base portion 8 of said journal-
box, as shown in Fig. 4, and to facilitate the
opening of said cap, I have provided in con-
nection with the forward end of the journal-
box a shiftable fastening device, which, in
the form thereof herein shown, consists of an
eyebolt 23, pivotally secured between ears 24
upon the lower member of the journal-box,
and having the shank thereof in position to
be swung into the position shown in Fig. 1 of
the drawings between ears 25 and 25’ upon
the upper member or cap 9, said bolt having
& nut 23’ at the outer fres end thereof, by
means of which the cap is tightly clamped in
its closed position or in the position shown in
full lines in Fig. 4.

By the construction and organization of
lifting - mechanism carrying-head hercin
shown and described it will be readily seen
that the caps 9 of the two journal-boxes J and
J” may be quickly opened into the position
shown in dotted lines in Fig. 4 to render the
journal-bearings of the two lifting-rolls ac-
cessible from above by simply loosening the
nut upon the eyebolt 23, swinging said eye-
bolts into the position shown in dotted lines
in said Fig. 4, and unscerewing the nut 17/
upon and withdrawing the bolts 17, which
leaves the eap 9 free to be opened.

As a convenient means for adjusting the
roll B’ toward and from the roll R, as may be
required totake up wear or for adapting said
rolls for engagenient with the lifting-boards of
different thicknesses, I have provided in con-
nection with each bearing 13 and 187, respect-
ively,adjusting means, which, in the preferred
form thereof herein shown, consists of two op-
positely-operable adjusting members 26 and
27,theone 26 of whichisshown in the nature of
a bolt extended through a smooth bore in the
rear wall of the lower member 8 of the jour-
nal-box and having a head at the inner end
thereof in engagement with the forward face
of the journal-bearing 13, said bolt being pro-
vided with an adjusting-nut at the outer free
end thereof, which bears against the rear face
of the rear wall of the journal-box and is
adapted to be adjusted for moving the jour-
nal-bearing rearwardly. Said bolt also has 2
jam-nut for maintaining a fixed adjustment
of said bolt, whereas the other adjusting mem-
ber 27 is in the nature of a screw, which ex-
tends through a screw-threaded opening in
the rear wall of the lower member of the jour-
nal-bearings and bears atits innerend against
the rear face of the journal-bearing 13 and is
adapted for moving said journal-bearing for-
wardly, said adjusting-serew 27 also having a

‘t"i

19

jam-nut for preventing accidental turning of
sald screw. The construction, organization,
and operation cf the adjusting devices for the
two journal-bearings 13 will be readily un-
derstood by reference to Figs. 2, 3, and 4 of
the drawings.

When it is desired to removeor replace the
lifting-rolls R and R’ in the head 8, it is sim-
ply necessary to throw the caps 9 of the two
journal-boxes J and J’ into the open position
shown in dotted lines in IFig. 4 and remove
the nuts upon the adjusting-bolts 26, which
leaves the rolls, with their journal-bearings,
free to be separately removed, which will be
readily understood by reference to TFFig. 4 of
the drawings.

The eccentric 11 for the shiftable roll B will,
in practice, usnally be a two-part eccentric,
the inner ends of the two parts usually abut-
ting against the opposite ends, respectively, of
the hubofsaid rolland asherein shown. Each
partis provided at theinner end thereof witl
an outwardly-projecting locker-arm 11’, and
these two arms of said eccentrie are fixedly
connected at their free ends by a tie-bolt 30,
to which is pivoted the eccentric-actuating
rod or roll-actuating rod 31, as clearly shown
in Figs. 1, 2, and 3 of the drawings.

Having thus described our invention, we
claim—

1. In adrop-hammer, the combination with
the two side-frames; of a roll-earrying head
consisting of two connected journal-boxes se-
cured one to each side-frame, and each con-
sisting of a fixed lower member having up-
wardly-extended front and rear portions, the
front portion thereof having an approxi-
mately semi-circular recess in its upper face,
and an upper member hinged to said lower
member adjacent tothe upper end of therear
portion thereof; and having a downwardly-
extending front portion having an approxi-
mately semi-circular recess therein adapted
to form, with the recess in the lower portion, a
substantially-circular journal-bearing adapt-
ed to rotatably support a roll-actuating eccen-
trie; a horizontally-shiftable journal-bearing
supported between said upper and lower mem-
bers in the rear of the approximately-cireular
journal-Dbearing; means in connection with
and adapted for elamping said members to-
gether; and a slotted right-angled strut inte-
gral with and connecting said journal-boxes
and depending below said boxes, and having
a bearing engagement with and clamped to
said side-frames, whereby the boxes will be
prevented from lateral movement relatively
to the side-frames, substantially.as described.

2. In adrop-hammer, the combination with
the two side-frames; of a roll-earrying head

- comprising two connected journal-boxes se-

cured one toeach side-frame, and each consist-
ingof afixed lowermemberand an upper mem-
ber hinged to said lower member; and each
journal-box having a bearing intermediate to
said two members adapted for rotatably sup-
porting & roll-actuating eccentrie, and each
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having a slideway adapted for shiftably sup-
porting a horizontally-shiftable journal-bear-
ing; and a slotted right-angled strut integral
with and connecting said journal-boxes and
depending below said journal-bexes, and hav-

ing a bearing engagement with and clamped

to said side-frames, whereby the boxes will be

prevented from lateral movement relative to

the side-frames, substantially as described.
3. In a drop-hammer, the combination with

the two side-frames having laterally-project-

ing flanges at their upper ends, having rab-
bets on their upper faces; of a roll-carrying
head comprising two connected journal-boxes
secured one to each side-frame, and each con-
sisting of a fixed lower member having rab-
bets on its under surface adapted to engage
the rabbets on the laterally-projecting flanges
of the side-frames, whereby the journal-boxes
are rigidly held from movement relative to
the side-frames, and an upper member hinged
to said lower member; each journal-box hav-
ing a bearing intermediate to said two mem-
bers adapted for rotatably supporting a roll-
actuating eccentrie; and each having a slide-
way provided with a guide; a horizontally-
shiftable journal-bearing adapted to engage
said guide in the slideway; and a slotted
right-angled strut integral with and connect-
ing said journal-boxes and depending below
said boxes, and having a bearing engagement
with and clamped tosaid side-frames, whereby
the boxes will be prevented from lateral move-
ment relatively to the side-frames, substan-
tially as described.

4. Tnadrop-hammer, the combination with a
roll-carrying head comprising two connected,
relatively-remote journal-boxes adapted to
support journal bearings, each journal-box
comprising an upper and alower member, and
one of said members having a bifurcated end
forming parallel knuckles adapted to overlap
the knuckle of the other member; a clamping
device consisting of a tie-rod extending
through the hinge-knuckles aund eclamping
said journal-boxes together, and constituting
a pintle on which the upper members of said
boxesswing; asleeve on said pintle between,
and abutting against, the inner faces of the
journal-boxes, and constituting an abutment
tor said journal-boxes; and means for tightly
clamping said tie-rod in the journal-boxes and
the journal-boxes against the sleeve, whereby
said boxes are prevented from being strained
out of position or separated, and whereby also
vibration of the boxes relatively to each other
is substantially prevented, substantially as
deseribed.

5. In a drop-hammer, the combination with

547,197

the two side-frames; of a roll-carrying head
comprising two connected relatively-remote
journal-boxes, adapted to support journal-
bearings, each journal-box comprising an up-
per and a lower member having parallel ex-
tending hinge-knuckles; a clamping device
consisting of a tie-rod adapted to connect and
clamp said journal-boxes together, and con-
stituting a pintle on which the upper members
of said boxes swing; a sleeve on said pintle
between and abutting against the inner faces
of the journal-boxes to keep the same from
being drawn out of position; means fortightly
clamping said tie-rod in the jeurnal-boxes,
whereby said journal-boxes are prevented
from being strained out of position or sepa-
rated; and a slotted right-angled strut inte-
gral with and connecting said journal-boxes
and depending below said boxes,and having
a bearing engagement with and clamped to
said side-frames, whereby the boxes will be
prevented from lateral movement relatively
tothe side-frames, snbstantially as described.

6. In a drop-hammer, the combination with
the two side-frames; of a roll-carrying head
consisting of two connected journal-boxes, se-
cared, one to each side-frame, and each con-
sisting of alower member and an upper mem-
ber hinged to said lower member, and having
a substantially - circular journal bearing
adapted to rotatably support a roll-actuating
ecceniric; a horizontally - shiftable journal-
bearing supported between said upper and
lower members in the rear of the approxi-
mately-cireular journal-bearing; a relatively-
long clamping-bolt extending through both
members of each journal-box,and adapted to
clamp said members together and to the
frame; and a relatively-short clamping-bolt
extending through the lower member of each
journal-box, and adapted to clamp the jour-
nal-boxes to the side-frames, whereby by
means of the elamping-bolts, the two mem-
bers of each journal-box are held clamped to-
gether, and the journal-boxes fixed to the
frames; and a slotted right-angled strut in-
tegral with, and connecting, said journal-
boxes and depending below said boxes, and
having a bearing engagement with, and
clamped to, said side-frames, whereby the
boxes will be prevented from lateral move-
ment relatively to the side-frames, substan-
tially as desecribed.

FREDERIC C. BILLINGS.
WARREN J. BELCHER.

Witnesses:
F. N. CHASE,
II. E. BILLINGS.

6o

65

70

75

8o

85

90

95

I0S

10§

I10o



