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- Appllca,tmn ﬁled J 11115 L1, 188{]

(Mndel )
| o

To all %Imm it ?R(Mj concern :
‘Be it known that I, CHARLES M BROWN of

-Chlmno in the munt} of Cook and Stdte of

11111101:5, ham Invented certain new and useful
Implovements in Power- Hammers; and I do
hereby declare the following to be a full clear,

" and exact description of themventlon such as

1o

will enable others skilled in the art to ‘which 1t
pertains to makeand use it,reference beinghad
totheaccompanying drawings, whlch form. part
of this speeltlumon N

This invention provides cer t.:un 11111;1 ove-

‘ments in power-hammers, having respectively

the followmﬂ* ends in view : ﬁrst to render the

‘haminer- be"un adjustable in its action upon the

work, and also to render it durable in use:

- second, to raise and lower the rear extremltv
~ of the lmmmer beam and secure it in vertical

: 20

~tion, of one side of the machine.
| snmhr view of ‘the opposite side.

- lesfs on their Sh‘lft

ﬁ]&, a detail vu,w showmg the hftmme]
- ~mounted on its shfxit
 in a horizontal bectlon through the shaft on
- ~isa detail sectional view of the tightenin ﬂ'-pul

of the hammer and the force cmd rapidity of

“the blow given thereby, fourth, to vary to any

desired dwree the rapidity of the downstroke

~ of the hammer comparatively with its up-
~ stroke; fifth, to start and stop the machine by

2 novelconstl uctlon of bmke "md treadle mech-

amsm. B

In the drawings, I‘lgme lisa view,in e]ev&-
I‘w 218 a

view in front elevatmn Fig. 4 is a view in
rear elevation. "Fig.5 is a plan view..
beam
‘Fig.7 is a detail view,

which the hammel beam is mounted. Iig. 8

Iig.91s a detful sectional

- view, representing the manuner of adjustably
~conneeting the ‘drive - pulley w ith its crank-

43
| . beam.

shaft.
‘the inner &de of said pulley.
" The hammer-beam A has its forward ex-
tremity provided with horizontal flanges (, eX-
tending forward and on both sides thereof in
the same plane with the lower surface of the
o An enlarged bearing-surface is thereby
- formed, between “hmh and a like bearing-sur-
face of the hammer- head Bis 11113@11)086(1 an
S elastie substance, b.
ST ke
B 5"_11’1 the 'same plane w1th 1ts upper sur fa,ce

I‘]n 10°is a detail view, representmg

"This bearing-surface of |
the hammer-head is fm med by flanges ¢, formed |

I‘Iﬂ' 318 a
Iig. 6 | the oppomte ettremlty of the internal shaft,
&, and as the nut Kelampsthe handleagainst
‘one end of the tubular shaft this gear- wheel 1S
clamped ag mmt the opposite eud of the tubu- 85
lar shaft.

| Through sald flanges « aud ¢, and alscn thlouﬂh

the interposed elastle qul}stfmce, the fastenm o

bolts d pass. -
The hammer-beam is pmvulul with two rear. g5

arms, e, mounted apon the horizontal shatt D.

_ Journal boxes I are fitted in the transverse

openings fin the beam-arms. Metallic plates
g are fitted in said openings, one on each side
of each journal-box. An elasmc substance, &, 60
is interposed between each journal-box and its
respectwe plate. Set-screws X have their ends
engaging. with said plates and their bodies
threaded in openings formed in the arms e.
The elastic substa,nce I, permits the beam to 6¢

| yield slightly in the line of its length. The

serews adjust the beam in the same line, so

~as to cause thediein the hammer-head to corre
-spond with the position of the die in the anvil.
“adjustment; thir d, to vary the length of stroke !

Upon the horizontal -shaft D are clamped 7o

- the struts I, which are fitted between the two
beam-arms.

This horlzontaﬂ shaft is tubula,r
and through it passes an internal shaft, G‘r

‘with its extremltles projecting therefrom. A

portion of one extremity of the internal shaft 7g
18 angular in cross-section, and on 1t 1s fitted
& crank -handle, H. A nut K, is threaded:

“upon the outeér portion of sa,ld ahaft extremity,
by turning which the handle may be clamped

laterally ’Lgﬂmst the end of the tubular shaft. 80 |
A bevelmeal wheel, J, 1s rigidly secured on

An arm, M has 1ts rear extw:mt; blfur(,ated

one bra,nch Z thereof being clamped on the
tubular _shaﬂz D, and the other branch, m,
providing bearmﬂ' for the journal  of a piv- go
oted sleeve, N. Wltlllll this sleeve 1s fitted
‘an internal sleeve, p, having screw- thread en-
‘gagement with a screw-rod, P. An annular
'ﬂfmn‘e T,

formed on the farw*‘brd end of the i in-
‘teru.:ll sleeve, P, fits against one end of the ex- 95
ternal sleeve., N. The other end of thein terndl

sleeve is provided with a bevel-gear wheel, R,
~which meshes with gear J. The two bevel

gear-wheels, the mternal sleeve, and the piv-
oted sleeve are all fitted Dbetween the two 100
branches of the arm M. The latter extends
downwardly in forward curve from its bifur-

......
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cated portion, and its forward extremity is

- pivoted to the lower-extremity of link S. The

S

upper extremity of said link is bifurcated, and

the forward extremity of screw-rod P is piv- |

oted therein by pivot s. This pivot also piv-
ots the upper extremity of pitman T to the in-
ner side of link S. This pitman is fitted in
a longitudinal socket formed in arm W, said

- socket having a longitudinal slit, ¢,in one side,

io

I5

20

25
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35

and screws adjust the walls of this slitted
portion to or from each other. 'The pitman

~can be clamped within this socket, so that it

may have a greater or less portion of its length
projecting therefrom. The socket-arm hasits
lower extremity connected to a crank or ec-
centric of shaft A’.

By turning crank-handle H, shaft G, and

gears J R the sleeve p is turned, and, as the

latter is prevented by pivoted sleeve N from

moving upon screw-rod P, the latter is longi-
tudinally moved. This len gthwise movem ent

of screw-rod I adjusts the upper extremities

of link S and pitman T correspondingly to or
from the line of the axis of shaft D. This ad-

justment increases or diminishes the length

of stroke of the hammer. If, when the ham-
mer-head rests upon the work at the lowest
point of its stroke, the joint ¢’ of arm M and
link S cénters with shaft A/, any adjustment
of the link i3 relative to the axial line of shaft
D will affeet only the upstroke of the ham-

same pomt whether the strokeis long orshort.
~ On the extremity of the shaft. A’ opposite

" to that which is connected with the foregomg

- parts, is crank B/, having crank-pin ', work-

4.0

45

ing in the slide ¢/, Wthh ﬁts 1n a radial ﬂ*roove,
d’, formed in the mner face of pulley C’.. This
pulley is mounted on a journal, ¢/, formed on
the forward extremity of lever D’ the oppo-
site extremity of said lever bemg provided
with a weight, K/, adapted to be secured at
different p_ointe thereon. This lever is ful-
crumed upon a pivot, f/, having a portion, ¢/,
formed angular in cross-section, and adapted
to be moved forward or backward in a hori-
zontal slot, 2/, of a bracket, Y. The extremity

~of this pivot, which projects outwardly from

5O

the bracket, is screw-threaded, and provided

‘with a nut, I/, which secures the pivot at any

desired point in the slot. The pulley bemﬂ*

- connected by slide and groove with shaft A’

55

6o

65

and being mounted on a journal formed ri ﬂ‘ld
with the weighted lever, is carried by the-la-t-
ter forward or backward with the adjustment
of the pivot '/ in the bracket-slot. This ad-

justment of the pulley causes its axis of rota-.

tion to be correspondingly moved toward or
from crank-pin b/, thereby connecting the pul-
ley to crank B’, so as to increase or decrease
the rapidity of shaft A/ during different parts

“of 1ts revolution. By increasing the distance

between the axis of the pulley and its connec-
tion with the crank the movementof thecrank-
shaft 1s accelerated during one portion of its
revolution and retarded during the remaining
portion of its revolution. The cranks on the

‘mer-beam, and the blow is delivered at the |

opposite ends of this shaft Af are located.in
relative positions thereon, as shown in the
drawings, so that the slow movement in one 7o

portion of its revolution serves to raise the
hammerslowly and easily, and therapid move-
ment in one portion of the shaft revolution

forces the hammer down with swiftness and

power. 7

The shaft A’ iLIlLl pulley C’ being journaled
eccentrically to each other, the crank B/ neces-
sarily describes a different circle from that
which is described by said pulley. The eccen-
tricity causes the crank-pin b/ to approach the 8o -
axis ¢ during one part of the revolution of
shaft A/, and to recede from it during the re-
maining portion of said revolution. The de-
gree of this eccentricity causes the degree of
variation in the speed of the shaft durmn (llf 85
ferent portions of its revolution.

The compound pulley €/ may be a donble

i pulley, as shown 1n the drawings, or it may be

composed of more than two pulleys.

The several sub-pulleys are of different di- go
ameters, and are driven by separate belts G/,
theletterrespeetivelypassing overcorrespond-
ing sub-pulleys on a compound pulley, H’, se-
cured on one extremity of driving-shaft K.

A series of tightening-pulleys, L/,are mount- 95 .
ed upon a shaft, M/, located horizontally be-
tween the two compound pulleys. Each one
of the tightening-pulleys is mounted upon said
shaft, with a different degree of eccentricity
thereto androtates loosely thereon. Thenum- 10¢
ber of 't ghtening-pulleys correspond to the
number of belts G/, and respectively- bear
against them. - Shaft M’ is mounted on a brack-
et, J/, having a horizontal slot, m’, through |
which passes screw #/. This serew secures 105
the bracket to the machine-frame, so that by
adjusting said bracket the series of tighten-
Ing-pulleys can be moved toor from the belts.
The object of this adjustment of the bracket is
to move the series of tightening-pulleys, as 110
may be necessary by reason of any variation
in the length of the belts, which may occur
from time to time. By turning the handle P’
the shaft M’ may be rotated so asto throw any

“desired tightening-pulley against its respect- 115
1ve belt, and simultaneously throw the other

tightening-pulleys away from their belts. Dif-
ferent rates of speed can thus be obtained in
actuating shaft A’/ without varying the speed

of the driving-shatt or stopping the operation 120
of the machine. Thus when the hammer is
working at a long stroke more time may be
given lt than when short but light and rapid
blows are desired.

A treadle, R/, is secured to a rock-shaft, S/, 125
the latter havmﬂ an arm, p’, pivoted to the
lower extremity of link Tv, The upper ex-
tremity of this link is pivoted to lever D’ at
a point between the fulerum and the welght
B/ of said lever. By depressing the treadle 130
the rear portion of said lever is thrown up,
and 1ts portion which is forward of its ful-
crum 1s thrown down. The pulley C’is there-
by lowered, thus tightening thereon the belt,




“;whmh is adapted bv the adj ustment of the:
shaft M’ to drive said I;Lllley -~ This lowering
of said pulley also serves to free it from con-

~ the inner side of the rim of" the sub-pulley,
~ which is adjacent thereto. A screw-bolt, 77,
- passes through a vertical slot, s/, in bracket

; - ¥, and is threaded in a socket t', formed on
- 10 the brake-shoe. By adjasting the shoe it may

be moved to or from the rim of the pulley'
The depression of the treadle releases pulley

C’ from its brake, and simultaneously throws

~ said pulley into actlon by the tightening of the

AT - 15 belt about it.. | |
'- | To adjnst the hammer- beam S0 that the ham
- mer may operate fairly upon. thick and thin

| _WOI‘]I the shaft npon which the hammer-beam
18 mounted 1S verhcal]y adjusted as follows:

20 The extremities of shaft D have bearing in

journal-boxes connected to standards A2 The
lower journal-boxes, a?, are formed solid with
~the upper ends of the stan(hrds The upper
| JO[II"H&I boxes, °, are formed independent of
25 the standards, and are secured to the lower

- journal-boxes bv screw-bolts ¢ The stand-

ards are fitted in sleeves B2, formed rigid with
the machine-frame. Said sleev_e_b are formed
-~ with longitudinal slits d? on their rear side.
30 Screw-bolts € secure together the walls of the
~ slitted portions of said sleeves, thereby tight-
~ ening or loosening the sleeves about the stand-
- ards. The latter can thus be secured at any
~ desired point of vertical adjustment. Rods

B 35 C? have their upper extremities threaded in

longitudinal openings formed in the standards.
Their lower extremities are secured against
- . vertical movement and provided with bevel-
- gear wheels D% The latter mesh with bevel-
40 gear wheels B2, respectwe] y secured to oppo-
| mte extremities of a transverse shaft, I, pro-
- vided with hand-wheel G2, secured to its (,entl al
portion. By turmnﬂ'thlshan d-wheel the screw-
. rods C* raise or. lower the standards, thereby
45 vertically adjusting the shaft D and bringing
- the hammer-beam in position to have the ham
mer-head strike fairly the war]{ which is to be
- forged. =
The foregoing desc,uptlon sets forth the best -

R SO-_ manner now known to me for carrying out the

- _p1mclple of my invention. Ohfl,uo'es, substi-
- tutions, and omissions of parts may, however,

. be made as regards the parts described, pro
- vided the essential features of invention set

55 forth in the following claims are employed.

‘Having fully described my invention, what
T claim as new, and desire to secure by Tetters
Patent, is— |
. In apower- hamme1 the combmatmn with

o 6o the hammer-beam A, plovlded with an elon-

gated opening at ]tS rear end, of an adjusta-
ble shaft-bearing, located within said opening,
~ yielding plates & and metal plates ¢, located
- on opposite ends of the bearing, and set-screws

8 __;  65 &k, for imparting adJustment to the bearing,
N - substantially as set forth. |

2. Inapower-hammer, the combmatlon with

. 240,8 9.1

-_-_

a hammer-beam, a horizontal shaft on. whlch_
1 it is mounted, st%nd'wds 1in which the shaft

| 1s journaled, and brackets projecting from the
tact with the brake-shoe W7_ the latter bein o

5 adapted to have frictional engagement with -

and a transverse shaft having its ez:tremltleb

provided with gear-wheels which engage with

said gear- Whee]s on the rods, bubstantm]h as
set f01 th. -

3. Inapower-hammer tllecombma,tlon with
a rotary shaft having a crank-pin, a ﬂl(le in
which the latter 18_]0111"1]21]6(1, and a pulley hav-

ing a radial groove in which the slide fits, of

a lever: pmnded with an axle on which th(,
pulle} is mounted, and an adjusting device

adapted to maﬂntam said lever, with the pul-

75

80

ley-axle more or less eccentmc to the axis of 8g

| the rotary shaft, substantially as set forth.

4. Inapower- h‘llﬂl‘l]&l" the combination, with
a tubular shaft on whmh the hammer-beam 18
mouuted an arm secured to the tubular. shaft,
and a romry shaft fitted in the tubular shaft

of a link connected to the arm, a screw- rod

connected to the link,a sleeve threaded on the
screw-rod and hewmg gear-connection with
the rotary shaft, and a pivoted sleeve inclos-
ing said threaded sleeve, substantially as set

| fm th.

90.

5. Inapower-hammer, thecombmatlon with

a tubular shaft, an mternal rotary: shaft a Di-

furcated arm SGCU.I'LG. Dby one branch to the -

-tubular shaft, and a sleeve pivoted to the other

brancl, of a link connected to said arm, a

SCrew- rod connected to the link and threaded

1n sald sleeve, and gearing which connects the

100 -

latter with said mternfll shaft. sub%antlally as

set forth.
6. In apower-hammer thecombmatlon Wlth

108

a tubular shaft on WhICh the hammer- beam is

journaled, an arm adapted to be secured in

rotary adjustment upon the tubnlar shaft,and
a link pivoted to said arm, of a screw- rod piv-
oted to the link, a pwotal slee\ e threaded upon
the screw-rod, md gearing- connecting the piv-
otal sleeve w1th a rotarv shatt httu] in the
tubular shaft, substantially as set forth.

7. In apower-hammer, the combination, with
arm M, secured to tubular shaft D, on which
the hammer-beam is mounted, veltlcal link S,
pivoted to the arm, and screw-rod P, provlded
with pivotal sleeve P, gearing with internal

rotary shaft G, of shaft A/, provided with-armn.

W, pitman T, pivoted to the upper extremity
of link S, and mechanism for securing said

pitman to arm W in longitudinal adJ ustment,.
substantially as set f011:h

8. Inapower-hammer, thei,ombmatmn with

rotarysnaft A/, arm W, havm o a socket formed "

with a lonﬂ*ltudmal sht and an adjusting de-

vice whlch secures the walls of the slit together

at a greater or less relative distance, of pit-

‘man T, fitted in said socket, link. S, arm M,

and scresw- rod P, having geaa -connection mth
rotary shaft G, substantmlly as set forth.
9. Ina,powel -hammer, the combination, with

I10

11.5'

I20

125

130

"tubnlar shaft D, on which the hammer-beam

R
rear end of the machine-frame, of vertical rods
screw-tlireaded in the Stdl’ld'lldb, gear-wheels

| mounted on the lower extremities of the rods,
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i1s journaled, arm M, having its upper extrem-
ity secured to the tubular shaft, and link S,
pivoted to the arm, of screw-rod P, pivoted to
the upper extremity of the link and threaded
in pivotal sleeve p, wheel J, formed on one
extremityof rotary shatt ( and engaging with
a wheel secured to the sleeve, and nut K,
adapted to clamp crank X and wheel J re-
spectively againsttheendsof the tubularshatt,
substantially as set forth.

10. In a power-hammer, the combination,
with a treadle, a horizontal pivoted lever, and
a link connecting the two,of a pulley mounted
on an axle with which the lever is provided,
and a brake-shoe secured to a bracket formed
independent of the lever, the lowering of said
pulley operating to tighten 1ts belt and also
free 1ts inner rim from the mee, substantially
as set forth.

11. In a power-hammer, the combination,
with a treadle, a horizontal pivoted lever, and

“a link connecting the two, of a counter-bal-

25

ance secured to one arm of the lever, a pulley
mounted on an axle secured to the other arm
of the lever, and a brake-shoe which bears
*wcunfst the inner rim of the pulley, said brake-

240,881

shoe being supported by a bracket and adaptedr |

{ by an adjusting device to be maintained at
- different vertical points in a slot formed 1n

said bracket, substantially as set forth.

12, In a power-hammer, the combination,
with a pulley, a lever provided with an axle
on which the pulley is mounted, and a brake-
shoe, 61 a bracket provided with a horizontal
slot and a vertical slot, fulerum 77, and screw-
bolt 7/, substantially as set forth.

13. In a power-hammer, the combination,
with two compound pulleys, belts which gear
them together, and a rotary shaft, of tighten-
ing-pulleys journaled on the latter eccentri-
cally thereto and also to each other, and an
adjusting device adapted tomaintain said shaft
at different distances relative to the belts, sub-
stantially as set forth. -

In t(,stunonv that I claim the foregoing I
have hereanto set my hand this 28th day of
May, 1880.

CHARLES M. BROWN.

Withesses:
L. D. POLLARD,
. HAGUE.
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