-9 Sheets—Sheet- 1.

| (No Model.).

F. A. PRATT.
'DROP HAMMER.

Patented -Feb. 12, 1895,

‘No. 534,008,

Jre2e72207°:

77

“....._...l..._; __....#__:___.._"..._.‘_ __wﬁ_f_% e

1
r‘ -
1
i
rrm— S
= .. Lropte - e ey et T A S I it © o P iy . S s, ik
B m e — ] R . —— e rw i . .| E.

Wiz%esaesi

g

Prezzeces A Prart
Dy Jazs Atiorney,
T {

PHOTO-LITHO., WASHINGTON, 0. C.

THE NORRIS PETERS CO,




~ (No Model.) . - 9 Sheets—Sheet 2.
- ‘F. A. PRATT. R
 DROP HAMMER.,

. No. 534,008. e Patented Feb. 12, 1895.

, - 14
PO"

15 " "
' I

e ! [

e o . i — — — - — e — — -:---"-'—--JI;- ______ e e e e — — e ol e ———— ——— — . ————

| i I R I

| . 0 R

E‘“” I I

. i r

- ﬁ_
'1'1 ;

|
A
O

<z
il
1 : L
TAT-" Ty
.i | _ : e e e o ———
] i -
= 1 B
!.Z?' 1 | UV S

il Wiy  g—— . e

(bm o=~ e ]

_ 0 16 L5/ | - -
Witrness es: - Ireverior
47%{'”“% oy /gé/ - Lrwzeces e/_? P?’fwzfzf |
et f Svte. ' by

76

e

3
.q‘i'
™

THE NORRIS PETERS CO., PHOTOQ.LITHO., WASHINGTON, . C




10

15

20

._.25

30

35

I UNITED St ATES PATENT OFFICE.

FRANCIS A. PRATT, OF HARTFORD, CONNECTICUT, ASSIGNOR TO TIE
PRATT & WHITNEY COMPANY, OF SAME PLACE.

'DRO P-H‘AMM ER.

SPECIFICATION fmmmg part of Letters Patent No 534 008, dated February 12,1895,
A.pplmatmn ﬁled M&rch 17,1894, Serial No, 504,020, (No model )

To all whom it may concerio:

Beitknown that I , FRANCIS A. PRATT, a citi-
zen of the United States residing at Hartford

‘in the county of Hartford and State of Con-
necticut, haveinvented certain new and nse-

ful Improvements in Drop-Hammers,of which
the following is a specification.
Thisinvention relates to drop-hammers, the
object of the invention being to produce a
simple and effective drop- hammer of such

construction and organization that the ham--

mer-rod may be qulckly and positively en-
gaged and the hammer or drop elevated with-
out subjecting the hammer-rod toundue wear,
and to do this by means of rolls having rod-

grasping portions of relatively yielding or

ductile material which may be removed and

replaced or repaired in case of wear.
Another object of the invention is to. pro

vide means whereby longitudinal 1mpaet

| with the usual treadle, 13, whereby

In the form thereof herein shown, the lift-
ing-rolls which are designated in 2 general
way by E and E’, are carried by the shafts 6

-and 7, respectlvely, journaled in bearings in
the t0p frame, as clearly shown in Figs. 1 and.
One of these rolls E is

2 of the drawings.
fixed to the shaft 6, which shaft is provided
with a pulley, 8, at one end thereof for re-
volving the same, whilé the other lifting-roll

K’ is mounted for free rotary movement upon

the eccentric portion 7/ of the shaft 7, and is
driven from the first lifting-roll E by means
of a gear, 9, upon the ﬁlSt roll E, meshing
with a gear, 10 upon the second roll E’ which
gears will prefembly be an integral pa,rt of
smd rolls. The shaft 7 of the roll E’ has at
one end thereof a rocker-arm, or lever, 11,
which is connected by means of a rod 12
the ee-
centri¢ shaft may be turned for closmcr the

uponthe hammer-rod is greatly reduced, and | lifting-rolls upon the rod or lifting-bar D’ of

also to provide means whereby said hammer-
rod will be gradually rotated during success-
ive operatlons to umformly dlstmbute any
wear due to frictional engaﬂ'ement between
the lifting-rolls. |
In the dramnws accompanylnw and f01 ming

a part of this spemﬂcatmn Figurelisa front

elevation, partially in section, of a drop-h&m-
mer embodying my mventlon Fig. 2 is a
side elevation of the same,
larged plan view, partially in section, show-
ing the rolls and drwmﬂ'—mechamsm there-
for, Fig. 4 1is an- enla,rged plan view of two
lifting rolls embodymn‘ a modification of my
mVentlon Fig. 5 18 an enlarged cross-sec-
tional view of the hammer or drop and the
hammer-rod showing a modified form of con-
nection therefor.

Similar characters deswnate llke parts in

all the figures.

The framework of my 1mproved drop-ham-
mer may be of any usual or suitable construe-
tion, it being herein shown as consisting of
the a,nvﬂ or base -portion, 2, having the two

- uprights, 3, separately bolted thereto, and

each hamng a guide, 4, adapted for ﬂ’llldlﬂﬂ’
the hammer, or drop, D,1n ifs movements, and
a top frame or head, 5, for.carrying the lift-
ing-rolls bolted to the upper end of the up-
nghts 3, a8 clearly shown in Fws 1 and 2 of
the drawmn's

- Fig. 3is an en-

:

the hammer or drop D of the machme

In the preferred form thereof herein shown,
the lifting-rolls each consists of a sultable
body, 14, peripherally grooved, as shown at
15, to form friction-ring- retammﬂ' flanges, 16,
between which flanges is secured the friction-
ring, 17, Thisfr iction ring 17 will, in practice,

preferably be formed of 1elat1vely yleldmn'_

or ductile cast metal so as to not have a ca-
pacity for welding cold under friction or press-
ure with the lifting-rod D’, which will ordi-
narily be -made of steel. In practice the pe-
riperal groove 15 in both lifting-rolls will be
undercut or dovetailed as most clearly shown
in Ifig.1s0 as to form, practically, dovetailed
ﬂanges for more readlly holding the friction-
rings 17 in place, and for pr eventmw material
oexpansion of said friction-rings when sub-
jected to compression by the 1n1p1nn'ement of
the lifting-rod D’ between said rings. For

said friction- ring or lifting-ring I prefer to

employ a high ¢ crra,de of Babbitt metal an arti-
cle well known to the trade and whlch soft
metal I find has the requisite quality for se-
curing the best practical results.

of other composition, however, also other suit-
able relatively yielding material may be used,
especially some kind of bronze. The friction-
rings are peripherally grooved, as shown at
18, 1o coincide with the form of lifting rod D’
employed. Thisconstruction of friction-ring
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will permit the same to be readily repaired in | In this respect, my present improvements are

case of wear, or,if desired, it may be removed
and replaced. |

By providing the rolls E and E’ with fric-
tion-rings of relatively duectile material, the
entire compression, due to the impingement
of the lifting-rod between the rolls will be
sustained by said friction-rings without any
distortional effect upon the rolls proper, which
is a matter of great desideratun, as it obvi-
ates the necessity of truing-up the rolls as in
machines of this class of ordinary construe-
tion; it being simply necessary in case of dis-
tortion or wear of one or both of the {riction-
rings, to fill-in or true-up said ring or rings.

According to my present improvement the
lifting-rod D’ is circular in cross-section, as
shown, for instance, in Figs. 3, 4 and 5, and
is engaged between the circular grooves 18 of
the lifting-rings 17 of the lifting-rolls I& and
E’, respectively. At its lower end, the lift-
ing-bar is shown as having a flexible and rev-
oluble connection with the hammer-head D,
said rod having a peripheral flange,or head, 20,
which rests within a chamber, or bore, in the
upper end of the hammer or drop D between
two sets of flexible washers or cushion-devices,
21 and 21/, respectively, the lower ones 21" of
which form the end bearing for the lifting-rod
head,and theupperones 21 of which arein the

“nature of rings fitting the rod D" and resting

35

40

45

50

55

6o

upon theupperface of the head 20 thereof, said
cushion-deviées and lifting-rod being held 1n
place preferably by a cap, 22, flanged at its
lower face to fit the recess in the hammer or
drop, and secured tosaid hammer in any suit-
able manner. In Fig.1 said cap 1s shown as
externally screw-threaded and secrewed into
the recess in the hammer, whereas in Kig. 5,
said cap is shown as secured tosaid hammer
by means of screw-bolts. In either case the
cap will be of sueh construction and be so se-
cured to the hammer as to firmly press the
washers 21 against the head of thelifting-rod
but with not sufficient stress as to tightly im-
pinge said head between the two sets of wash-
ers or packing-rings 21 and 21’ and prevent

rotation thereof. This will be understood by |

reference to Figs. 1 and 5 of the drawings,
Thelifting-bar, being eylindrical and being
so connected with the hammer-head as to
be capable of rotary movement, will in prac-
tice, during continued reciprocations thereof,
owing tothetorsionallifting action of the frie-
tion-rings 1S upon it, be gradually rotated so
as to cause an even distribution of the wear
around the entire surface of said bar and
thereby keep the same symmetrical and in
proper working condition. The lifting-bar
being engaged in the groove 18 of the fric-
tion-rings 17, the rings have a peculiar grind-

ing action upon the rod, whereby when the |

rod is pinched befween said rings, it is grasped
after the mannerof frietional-gearing so that
the rolls will take effect instantly when they
close upon the rod, thereby rendering the ma-
chine very quick and positive in its action.

{

found, in practice, to have important advan-
tages over plain and flat lifting-boards now
generally used for raising the hammers of
drop-hammers. In practice, the gears 9 and

10 of the rolls E and E’, respectively, will con-

stantly be in intermeshing engagement, the
teeth thereof being of such construetion as to
permit more or less lateral movement of one
gear with relation to the other. The lateral
movement of the roll E’ with relation to the
roll E would necessarily be very slight, it sim-
ply being necessary to shift the same suffi-
ciently to firmly grasp the rod D’ and to take
up any slight wear in the rod and friction
lifting-rings which may have accrued from
constant usage. | .

In Fig. 4, I have shown a slight modifica-

| tion of the lifting-rolls, in which the circular

arooves 18 are slightly higher upon one side,
as shown at 18/, than upon the other side, as
shown at 18’/ when measured from the axis
of the roll as will be fully understood by ref-
erence to said figure,—which is to say, the ad-
jacent edges of each groove are in differ-
ent transverse planes and of different di-
ameters. The grooves of the two rolls are
conversely disposed so as to bring the edge
of greatest diameter of one roll-groove ad-
jacent to the edge of smallest diameter of the
adjacentroll-groove. By this construction of
roll, the action of said roll upon the lifting-
rod is slightly modified so as to tend more
surely to revolve the rod and thereby distrib-
nte the wear over the entire surface of said
rod. |

The hammer-head, or drop, may be of any
usual general construction, it having slide-
ways 4" formed in opposite sides thereof to
engage the guides 4 upon the uprights 3 of
the machine after the ordinary manner of con-
strueting hammer heads.

Having thus described my invention, I
claim— |

1. In a drop-hammer, the combination with
the frame-work and with the reciprocatory
hammer-head, of a eylindrical lifting-rod ro-
tatively connected at one end with the ham-

| mer-head and in position and adapted to be
gradually rotated by theimpinging action of

the grooved lifting-rolls whereby the wear 1s
evenly distributed around the entire surface
of said rod, a pair of lifting-rolls having seg-
mentally - cireular peripheral grooves con-
forming to the outline of the lifting-rod and
in position and adapted for engaging and
lifting and gradually rotating said lifting-
rod, means for shifting one of said rolls to-
ward and from the other, and means forsimul-
taneously rotating said rolls, substantially ag
described. | |

2. In adrop-hammer, the combination with
the frame-work and with the reciprocatory
hammer-head, of a eylindrical lifting-rod ro-
tatively connected at one end with the ham-
mer-head and in position and adapted to be
ecradually rotated by the impinging action of
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the lifting-rolls whereby the wear is evenly
~distributed around the entire surface of said
rod, a pair of rotatable peripherally-grooved

lifting-rolls supported for lateral movement
5 one of them toward the other, rod-grasping

soft - metal rings secured in said grooves
and having segmentally eircular peripheral
- grooves conforming to the outline of the lift-
ing-rod, means for shifting one of the rolls
10 laterally of the other to grasp said lifting-rod
between said rings,and means for simultane-
ously rotating said rolls, substantially as de-
sceribed. o - -
3. Ina drop-hammer, the combination with
t5 the frame-work and with the reciprocatory
hammer-head, of a cylindrical lifting-rod hav-
ing a longitudinally-yielding and rotatable
connection at one end with the hammer-head
and in positionand adapted to be gradually ro-
20 tated by the impinging action of the lifting-

'

rolls whereby the wear is evenly distributed

~around the entire surface of said rod, a pair
of rotatable peripherally-grooved lifting-rolls
-supported for lateral movement one of them
25 toward the other, rod - grasping soft - metal

rings secured in said grooves and having

- segmentally-circular peripheral groovés con-
forming to the outline of the lifting-rod,

- means for shifting one of the rolls laterally
30 of the other to grasp saidlifting-rod between

said rings, and means for simultaneously ro-

tating said rolls, substantially as deseribed.
4. In a drop-hammer, a pair of non-flexible
~ lifting-rolls each having a dove-tailed periph-
35 eral groove, in combination with a pair of
- dove-tailed soft-metal rings secured in said

grooves and having segmentally-circular pe-

ripheral grooves conforming to the outline
~ of the lifting -rod, a cylindrical lifting - rod
4o adapted to be grasped between the said rings,

means for shifting one roll laterally of -the
other, and means for rotating said rolls, sub-
stantially as described. - |
5. In a drop-hammer, the combination with
the frame-work and with a hammer-head or
drop, of a cylindrical lifting-rod revolubly
connected at one end with the hammer-head,
a pair of lifting-rolls each of which hasa seg-

3

45

mentally - circular peripheral groove whose

side-edges lie in different transverse planes
and which are adapted for engaging, lifting
and imparting a gradual rotary movement to
the lifting-rod, means for shifting the rolls
one of them laterally of the other, and means
for rotating said rolls, substantially as de-
scribed and for the purpose set forth,

6. In a drop-hammer, the combination with
the frame-work and with the reciprocatory
hammer-head or drop, of a c¢ylindrical lifting-
rod having a head atone end rotatively sup-
ported in a recess in the hammer-head, pack-

50
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ing-rings in said recess at each side of said

head and adapted to form a cushion for said
head, means for maintaining said packingand
head in longitudinal position, a pair of ro-
tatable peripherally-grooved lifting-rolls sup-
ported for lateral movement one of them to-
ward the other, rod-grasping soft-metal rings

- secured in said grooves and having segmen-

tally-circular peripheral grooves conforming
to the outline of the lifting-rod, means for
shifting one of the rollslaterally of the other
to grasp said lifting-rod between said rings,
and means for simultaneously rotating said
rolls, substantially as described.

" FRANCIS A. PRATT.

Witnesses:
- GEO0. A. REYNOLDS,
- FRED. J. DOLE,
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