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STEAM-HAMMER

‘ Specification of Letters Paten’c;-No.f 10;479;.&&1:&612«1 eiﬁnuar'sff '3"1;.,1-"854; o

To all whoin 1t May concern.:

“"Be it known that T, Jors L. T.. Morgzs, of
Reading, in the county of Berks and Sta‘te- -

of Pennsylvania, have invented certain new
and useful Improvements in Steam-ham-
mers for forging, stamping, and cutting
metals and for stamping or crushmO* refrac-

tory matters like gold quartz and “metallic
ores and other Substanc-es and I do hereby

declare that the followmﬂ* is a full, clear,
and exact description of the same, reference
being had to the accompanying drmvlnﬂs,
formmﬂ pqrt of this 5pec>1ﬁcat10n 1n

sectmn of a steam- h‘lIIllTlEI‘ constructed ac-

cording to my imvention. Plﬂ‘ 9;1s a tmns~ 1

verse vertical section of the same, taken |
fig. 3,

through the center of the cylinder.
1S 4 hoxlmntal section of the same, t%ken

through the lme @, B, of Fig. 1. I‘lﬁ' 4, 1s | ¢

a hor 1zontal sectlon of the 5team cheeu., t‘lken
through the induction passage.

hﬂmmel to the . connecting rod.
Similar letters of reference 1ncllcate corre-

sponding parts i each of the several figures.
The object of this invention is, to con- |
struct a steam-hammer which shal] be free.

from the defects which exist In the two
forms of steam-hammer now in use.

The defectﬂ to which I refer in the “ di-
rect action ”
setting and bending of the
the difficulty of keemncr tight packing, When
the hammer head 1s atmched to the Tod;

the bursting er breaking of the cvlmders_
0 a cylmder*

when the 11‘111’111"18]2‘ is attached -
mMoving on a Statlonary piston: the strain

on all the parts cf the mfwhmery if the

work be not directlv under the center of
the hammer; and the difficulty of working
on more than one side of the anvil.

the constant breaking of the helves, and the

failure of the face of the hammer to fall’
parallel with the face of the anvil, except

at one height. ‘The bending and upsetting

of the piston rod, and the brea,kmg or burfst- -

imng of the cyhnder in the “direct action”
steam - hammer, and the breaking of the
helves in the helve” ‘steam-hammer,

I‘lﬂ* 5,18 a
SGCtI("Il shownw the wav of wttqchmﬂ' the-

steam-hammer, are, the up-
plston rod, and

The ‘

defects in the “helve” steam-hammer, are,

arise !
from the effect of the percussion Eelnﬂ* tr'ans- |
mitted through all the mechﬂmsm but in

effect is: 1mpercept1ble

The object is, also, to glv«e the. hammer-_
man ample room for the free manipulation
1 of the work, and to place all the steam ap-
paratus entir ely-out of his way, and to place
‘all the handles in such position as to be
under the control of the engineer st‘mdmo'

in one place.

To enable those .skllled n the mt to .IIl‘lke :

:'s‘rructed, arranged a,nd connected that thls-,'_ |

and use my invention, I will proceed to de-
scribe the constructlon rmd OpeI'ELtIOIl of thei_.- .

same.

foundation. - The ‘hammer-block, C,

two strong stfmdards, A, A, firmly secured 70°
‘toa bedphte B, which rests upon a suitable
works
~vertically between guide plates, D D right . =
over the anvil, and is connected b a con- .

‘necting rod, I, to one end of a beam E, of’f"_'-_

The fmmmcr of the lnmmer consmts of

S~

cast or Wrought iron, which vibrates upon a
fixed center or oudﬂ'eon T, working in suit-

A, A, and has its opposite end connected by

able bearings, ¢, ¢, secured to the standards, - -
lmhs, G, G, with the piston rod, H, Whose?;;-,sm";"".
| piston, W Works in a cyhnder L} and: 18
caused to raise the hammer by the elastic
force of steam acting on its upper side. The
fplston rod is kept in-a vertical position by a .
ounide, O, secured to the standards, A, A. 89
The connectmg rod, I, 1s attached to the'i[”_-_..
beam in the Grdmary manner of making such’

attqchments, and is attached to the hammerzf‘:’?ff-':-:f-:‘:_-"
11 such a. WEW as to: lift 1t ‘but to receive.no -

| shock from'its percussion in giving the blow. 99"

‘The connection between the hammer and
rod is made by a pin, @ which passes . =
‘through a strong jaw or head formed at the =~

bottom of the rod, and through the sides of
the h‘tmmer block the Jaw or heftd entermg 95 o

a recess, ¢, In the block: The

pin, @, 18 &

000d ﬁt in the ymf but the h()les, b, b, in
the hammer block, through which 1t passes,'_j
are eloncrated vextlmlly to allow the pin‘to

play 1n that dlrectlon ‘and’ the bottom of" "

the. recess, ¢, 1S furmshed with an elastw*_-g,._-.. o

cushion, d, consisting of a piece of india- P
rubber or a spiral or other spring. Oneef-

fect of this connection is, that after the ham-
 mer has been arrested by striking its blow, 105
the connecting rod will be allowed to de-
‘'scend by reason of the momerntum acqmred’;f
by it, . some distance farther, for the pur-- =

DOSE of giving the necessary mwement to- alIG v

my improved hammer, the parts are SO con- 4 latch Ie‘ver' J ; Whl(.‘ﬁl‘.[ 1s. conﬁected Wlth ltS-‘_’_"



~ free and causes the opening of the steam
‘valve, and.the admission of the steam above |
the piston, instantly upon the striking of |
and before the momentum of the
rod, and ‘the e:od of the beam to Wthh it is,
~ connected, can have caused. percussion to:
- take ]Jl‘uge between the rod and hammer; all-
~of which operations will be found herein- |
after fully described in a more suitable

“Another effect of this connection is,
if the hammer. should rebound - after
fects of its per-

10

- ”0113'1110' its blow,
- cussive action on the mechwmsm 1S prevented-

15

jaw, to_aot upon a tllggu, Ix, Whleh sets

the blow,

place.
that,

the evil e

by the spring or elastic cushion; d.

~ The beam, ki, 18 made with that pelt be- |
. ’meen the- eenter ‘and the connecting rod |

 twice the leno'th of that part betweell ‘the-

- center and the piston rod, for the purpose

20

25

~ also its wear and tear, in proportion to. the |
the - hammer and the in-
part: of the beam to.
~which the hammer is ‘attached,: brmcrs the |
whole of the steam appamtus out of the;
‘hammer-man’s way. SR . S
The cyhnder 1s" bolted on the tol:) of a oll-j
P. which is bolted to the.
‘and serves to receive the exhaust |
: steam through the eduction pipe, Q, leading:
from the eduotlon passage,:- prexrlouely to its
escape to the atmos :}here through the ex-
haust pipe, R, which leads from the bottom .
- of the said oha111be1 under. the. bedphteﬁ of
~which the said pipe, R, forms a pert
the top of the oyhnder is bolted ‘a
~ chest, S, of which, one part forms a contmu—_
iatlon of the oylmder being bored to the
same size as the eylmder and receiving an |
- annular piston valve, T, which is attaehed-

* fall obtained for
30

35 ¢
- bedplate,

10

5

50
~drical part. of the . ohest,, and, by reason of
~ the opening, 21. through it, and the. steam
 being admitted above fmd below 1S perfeetly'_

. bahnced The induction and eductlon pas- |

Ly
- chest; the induction passage, ¢, being the

- '1oweet and communicating with the interior |
| the

of making the stroke of the mston as short |
- as poselble and giving a rapid motion to
~ the hammer bloek rmd also- to throw the
“center of the hammer block and anvil so far
from the standards, as to allow of free ma-
mpuldhon of the work at.both sides of the:
‘The short stroke of the piston di-.

anvil.
minishes the first cost of the machlne, and

creased length of that

cular. chamber,

vertical rod X, (see Figs. 1, and 2).

sages surround the eyhndrleml part of the

of the cylinder by a laroe number of ports,

R, h, at equal. dlStances apmrt, all around:

1)

-theee passages are shown in Figs. 1, and. 9,
“in. dotted lines; being
~closed and hldden by the valve; the steam
 being shut off, and the hemmer descending

" The eduction passage,
‘above the mductlon passa,ge, end commum- * the same Wa,y as 2 steam—plston, and fits n. 130

‘. '
[ L

opening ;

‘required, operate as
forging, or in ta,kmg weldlng hee,ts
valve, R,
‘ernor,” to regul

Ty

at the Dreeent tlmer

1s 1mmed1fbtely"

--”'--ea,tee with the, 111te1 ior of the eyllndel by

number of ports, 7, 7, Slmllarly armnﬂ‘ed to_- o

the steam ports, &, A.-

~The steam and eductlon ports bemg el—- '

'-'fmost equal in length to the mreumferenee 176 -

of the cylinder, wﬂl require to be of but =~

orts

If this valve were

' squeezer,”’

1S thue made ‘to serve as a-

steam below the valve to balance 1t.

The._

be closed suffi-

The induction.

',;;-11tt1e depth, and therefore a very short mo-
tion of the valve will be necessary to close
~one and open the other, respectively, as may
be required, at the same time admitting
‘steam equally all round the piston. .
‘steam being admitted at once to act equallv”
on all SIdes of the piston, will prevent any
tendency to racking and
‘perfect movement. thzm could be obtained
by any other arrangement of
eduction pipe, Q, opens from the eductlon,
‘passage, and a Ve,lve seat is formed in its
 furnished with a puppet valve, %,
which is furnished with a rod passing
through a stuffing box, in the cover of the
chest, and connected with a hand-lever, 7,
which places it under the control of the en-
gineer, to open, close, or partly close ‘the
‘pipe, ae may be desired. |
| closed, the exhaust stea,m could not make
.| 1ts- escape through the pipe, Q, to the ex-.
‘haust pipe, and therefore Would arrest the -
‘upward motion .of the piston, and descent of .
~the 'hammer; and it may
clently to produce such a resistance to the
ascent of the piston, as to allow the hammer
‘to.'descend as gently as might be required

in'any case, so that 1t mlght when occasion
' on small
The.

G'()V- L |
late the fall of the ha,mmer o
.mete‘ld of letting fresh steam into the ch-. |
inder for the same purpose. .
" passage encircles the eduction pipe, Q, as
On | well as the cylindrical part . of the eteam‘"_

steam. |

75

produce a more =
80
The

85
90
95
100 ”

chest, and form a connection with a pas-
sage, 7, surrounding the throttle-valve box,
U, which is of cylindrical form, and is ﬁtted:
'Wlth a cyhndmml valve, V, of similar con- =
struction to the valve, T ha,vmg openings,

by two rode P, P, to a for'ked arm, Y, on a 29, throucrh it: the sald openings leading to.-'

and.
‘which Works steam tlﬁ*ht Wlthlll the  cylin-

10

| 'the bottom of the valve box, U, to. a,d:mltﬂ-: o
s

_The throttle. valve box receives theetea,mfii'. o
p1pe, and communicates with the passage,

by ports, n

The .

, My arrzmged ‘at intervals
wpart all: eround like the induction and
‘eduction ports around the evlmder _.
ports, n, n, are oPened and closed or their =~

120

width of opening is regulated by moyving =

a rod, Workmg through a

piston valve downward or upward in

“th valve box; the valve bemg furnished with . >

-stuffing-box, and 125

eonnected by suitable levers and a rod with

a hand lever, 0, whose p031t10n 18 close to;';ﬁ"f :
.| the lever, 7. -

- 'The anmﬂer plStOIl valve T is paeked m



10: 1

19

20

25

20

35

40

1n a vertical bearlnﬂ' In a stre:nﬂ arm, 7
which is bolted to or cast with the cmss-'_._
bracing of the framing; and thus the nut is |
made to serve as a guide to the upper part
of the valve rod. The bevel wheel, #, into"
‘which the wheel, s, gears, and by Wthh it 1s
whieh: |
works in a suitable bearing in the front
standard, A, and is furmshed Wlth a handle,
», under the control cf the engineer or cther'

45

o0

5o

60

lt Wlth
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the same manner to the cylmder or: the. pert | opened, and the. 1nduct10n pcrts are: clcsed e
by the valve; when, the piston being. left

of the:steam chest, which forms an upward
continuation thereof, The opening. through.
~ it-allows the piston rod, H, to work thrcuﬂ‘h |
perfect freedcm,gand leaves: room
enough for the free escape of the steam from
above the piston, when the induction pas-
sages are' closed, and the-eduction passages
open. The rods, Py p, to-which.-the valve, T,
is- attached, work ‘through stuffing boxes: in
the cylmder cover, one. on’ each: 51de of the
piston rod ; and the forked arm, Y, to which.
they are attftched is rigidly secured to the
clve rod, X. Thle valve rod.1s furnished
at its lower end ‘with: a- small piston, ¢,
which fits steam tight.in a small cylinder, 7,
which has an openirg: in its bottom ccmmu—_;-_.
nicating with- the induction passage, g; in-

the steam chest; the said opening admitting: ‘increased: as may be desired. The nut m

151:011 at: all times. When :

steam under the
the throttle vfdve is: open, for the purpose

of raising the rod. and valve, and" thereb'y'_.
closing the. ecduction: and- opening the in- | L
| sary or desn‘able to ccntlcl the cpemtlon of"f';_

duction ports- when: the valve rod: is set | -

free from the trigger, K, before reférred: to.
The valve rod, X, has a bcss or: fixed. collar, | .
2, sulrounduw' 1t ]LIS't above the small ¢y 1"-
mder r, for the purpose of forming a shcul-.
der for the triggér to rest on; and’ keep the
valve in a depressed state: durmg the fall | t

of the hammer and thus keep: the eduction |
framing. :

ports open and induction. ports closed, dur-

ing the fall of the hammer, and until the
All that art of the valve:|
rod above the arm, Y, is screwed and fur-

nished with' a lcng nut Yy which: slides: in-
pair of bevel toothed

blew 1s struck.

the hub of one, s, of a-
wheels, but does- net turn therein by reason

of its bemﬂ furnished with a feather.
hub of the wheel, s, is fitted to turn freely

turned, is fast 011 a small shaft -,

attendant. , |

The valve rod is prevented turmng by
its rigid connection with the forked arm,
Y, and rods, p, p,; and therefore, when the

nut 1s turned by turning the bevel wheels,
it is only raised or lowered upon the screw.
" The valve rod is operated upon, to shut

off the steam and open the exhaust, when
the hammer 1s raised to the proper helght
by means of a sliding bush, w, which 1s at-

~ tached by links, @, #, to the beam and slides

up and down freely on the upper part of the
valve rod, coming 1n contact at the proper
time with the nut, ¥, and forcing down the
valve rod until the eduction pcrts are

69

free, the h‘meel fa]ls
-p.-,Lrt of the.descent of the valve: rod, the
shoulder at the to
the trlggel, which catches it ELIld prevents_ B
| the ascent of the rod; thus keeping the
| valve in the position descubed and shown
in the drawing; until the trigger is moved.
The reason for using _
a nut, y, instead. of a' fixed piece, to'be acted =~
upon by the bush, w, is, that the steam may
be shut off at any gwen point in the down-
ward stroke of the piston; the nut being
raiged: on: the rod, causing the steam to be gg:
shut off soonen, %nd bemﬂ‘ lowered to be
shut off later, 111 ‘the Strcke and the fall of -
the hammer bemcr thereby diminished or =
be lowered on: the screw to stuch- a pcsmlcg @i

to set: the rod: free..

:. the hammer by hand.

The

by a splml spring, so- ccnﬁned that its tend- i
‘ency is-always to draw. the trigger into con-' -
taet with the rod, and make it -stop S
‘ascent of the letter ~whenever the shoulder - .
of the collar, z, passes below it There is . =

.turmnﬂ' it.

"During - the latter

p of the collar, z, passes

70

75: |

850 .

that the bush. would never reach:it, and it

would then be mcpemtwe and it Wculd be f:;".

thus lowered, whenever it might. be neces- =

. The- trlgger may be made ot caet 11011 .

tally upon: twor rollers; 6, 6, whose axes: are

_'_‘md, as seen sidewise, it -is nearly of the:"-
| form' of the letter, :T prcstrated thus, =3 -
| and it-is- capmble of moving nearly herlzcn-? SR
‘sécured in a small carrlage 7, bolted to the =
“One end i forked tc receive the
rod, X, and also a piece. cf case- hfbrdened-'_.; S
steel or iron, 8,.to rest-on- the ccllar, 2y the:

collar being: zdsc hardened, or having a piece: 100 E

of hardéned iron-or steel let into: it ‘where

the trigger rests upon 1t; to prevent wear - . -
.f_fmd lost ‘motion. The: cppcsate end of the
trigger forms the cross: piece of the T,.and -
stands nearly - vertical with .a etmlght':-.'_105;;j:.;_-';_-
‘| stnooth’ face, at: the back of which. there 1 -~
a small bcss, to' admit the end of a Small{i-,

“eyebolt, ¢, which is secured by a transverse = -

pin, 10, to the carriage, 7, and ie surrounded

a, - Tecess Or hcle, 11, in the trigger, which
serves to allow a Smfdl transverse sha,ft 18,

the

fitting in bearings on the standards, to pass e

through it. This small: shaft carries a SIII&H}:*-_"'--""f";.?.:':

cam, 12, which is within the recess, 11, and

is furnished with a handle; 14 cut51de the .

frammg convenient to the englneer for

‘This shaft and cam serve the -

purpose of throwing the trigger a,ltogethel-_rlﬁ__'.-
out of gear, when it is desired to control the =

operation of the hammer by hand, and also

125
‘to move the trigger, to set the Valve rod =
and valve free to open the induction and -

close the eduction ports, to raise the ham-—j;_‘-;_{f'__j
mer.for a new stroke, at such times as the -

descent of the hammer has been made SO




a

Its fulcrum 18 a

to-

Sprm
1t easﬂ

‘tion of llftmg and lettmo fall the lmmmer- R
'.:--.may be controlled by the hand 1ever 19

ﬂ'entle, by using the eduotlon valve, as be- |
- fore described, that the latch lever fails to
- operate upon the trigger.
‘accident, as for instance, the forging falling
off the anvil, or in case of the hammer man
- not being qumk enough to turn some piece
of heavy work, the shaft 13, and cam; 12, |
serve to d1senﬂ‘10e the Valve rod from the
~ trigger, and thus admit steam above the
0 piston to arrest the blow of the hammer.
 The latch lever, J, before described as
_ ootuatmo the trlgo'er to set the va

In case of any

ve rod

free, 1s what 18 known as a bell orzm

~contact with the trigger with sufficient- force -
 to move the trigger back from contact with
5.the shoulder on “the. collar, z, and set free
 the valve rod and valve to admlt steam to |
~ the cylinder, and close the exhaust, to raise
~ the hammer for its next stroke.
‘prevent the piston, ¢, being driven into:
- forcible contact with the cover of its cylin--
der, 7, when the valve rod 1is set free, a |
18, 18 phoed above it, which stc}ps'_ EER T

“When desired, the: Whole opera~- |

_wh:mh WOI‘]:'{S on a- ﬁxed fulorum IR
_ 'sta,ndard attached to the small cylmder Py
| and 1s- connected to the valve rod; the man- . - |
ner in which this is done will be readily

‘the previous description of
'_1the self-aotmcr operation of the Valve rod.

funderstood by

: lever.
_ pin, 15, which is placed
5 transversely in a bracket, 16 attached to the
back of the hammer blook and one of its
- arms, ‘which “occupies nea,rly a honzontol*;
~ position passes through an opening in the |
 back of the block, mto the recess, ¢, and is’|
0. oonneoted to the oonneotmg-—rod I by the
pin, «, which also connects the rod to the
hammer blook ‘the other arm hangs neoxly;}
~vertical, and is furnished at its lower end:
with an anti-friction roller, 17, to work’
5 against the vertical face of the trlo oer. The.
_ -movement of the lever, J, on 1ts fulorum
~can only be such as is. allowed to the pin, a |
- _bV the slots, b, 0. When the hammer is be- | -
~ ing raised, the pin is of course at the top of
0. the slots; and during the descent. of the: ham-ff
~ mer, the slight 1eelstanoe to the descent of
the 1od I, which is offered by the weight |
cand f110t1011 of the piston is sufficient to
keep the pin, «, in ‘the same 13031t1011 (see
'. __:.?:'I‘lg
~ dotted lines,)

_':qtl Oke
by connecting - the -hammer and piston to
opposite ends of a beam  which oscillates
from the center of its length,
of the beam are furnished with segments,
and the piston and hammer. are connected =
thereto by straps of: flat metaﬂ_ 0]:' by a,n'y; ;
”jﬂemble material, or by chains. R
- T:do not ol‘um attaching the hqmmer to R
a beam, which is operated by a piston in a
‘steam- oyhnder when the hammer 1is con-.

nected rigidly to the beam, as that would
.| 'be . equivalent ‘to ~what 1is- known ‘as thejf B
| helve ” stearn hammer. ST

and when in this position, the.
~roller, 17, elthel does not touch, or works
in easy contact without pressing on the face |
 of the trigger; but when the blow is struck, |
0 and the movement of the hammer is arrest-
 ed, the slightly continued descent of the rod |
'-ond the pin, @, throws back the roller in

In order-

| 1‘0;479?[ ﬂ

20, on o*ﬁ_}'f._; -

60

‘Instead of plaomo the piston at one, and?,_;_.

point at one end, and the
be connected half way

But:

',_-?the hammer at the other end of the be:a,m o
as- shown," _the beam may oscillate from?]_”j,-_--;*'-
a fixed plston?”f'65i_-“ o
between this ‘point: =
~and the hammer; this' will enable the beam
| to be shortened; and still give as Jong a
A long stroLe may also be obtained -

70

if the ends

5.

80 -

“What I C]ELHIl as. my 111vent1011, and de-;; o '

'sn'e to secure by Letters-Patent, is—
Adm1ttmg steam to the oylmder a,bove;-
'ﬁthe plston, and exhausting the steam there- ~ = -
from, through ports, ¢, ¢, and 4, 4, which =

88

are opened and closed by .an annular valve,
T, working in the cylinder itself, or in-a"

1, In ‘which the slots are shown by .'lstefl,m chest, S, which is placed above and’

90
| forms a contmuatlon of the cylmder sub-

--etantmlly as. herein desombed

2.1 ohlm the oombmatlon of a, bell oranlcé;.t_f:?l-* o

sary movement to actuate the. trigger or-

‘latch lever, J with a trigger or catch, X, ~
of T or other sha,pe capable of o—pemtmg as _
“described, ‘when the fulcrum of . the said .

: 95

“catch” lever- is attached and stationary in:
| relation to the hammer-block, and one end T
‘or arm is attached to the connecting rod of -
the hammer-block, and receives the neces--.

100

catch, to set free the valve rod by means of

‘a continued descent of the conneotmg-—rod
| after the hammer is arrested by striki
blow, as and fOI the purpose herem set forth

JOHN L L MORRIS

Wltnesses T T
..J AMES MILLIIOLLAND
W‘w; (,;A"‘JIERDR A
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