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MACHINERY OR A_PPARATUS OPERATED BY STEAM FOR FORGING
C'U'TTING‘r IRON AND OTHER SUBSTANCES "

OF PATRIGROFT "\?DAR MAVCHEST _;R DVGLA\T

STAMPING AND

Spee1ﬁea.t1on fermmg part of Lettere Patent Ne 3 042 da.ted Aprll 10 1843 Relesued September
| | 10 1846 No. 86. -

To all w}zomﬁ may concern:
Be it known that I, JAMEs. NasmyTH, of
P‘ltI‘l(ZI'Oft near Ma,neheeter

ments in quhmery or Apparatus for Forg-
ing, Stamping, and Cutting Iron and other
Substances;

thereof, that is to say—

- The nnture of my said inventmn consmte
in ‘the direct qpphcatlen of the elastic force

of steam to raising the hftmmere or striking

block of the mechmery or f1pparetus for
stamping, and cuttmg iron or other
substqneee and the manner in which the said
improvements are to be and may be per-
formed 1s paltleula,rly described and ascer-

tained in and by the dra,wmwe hereunte an-

nexed and the tollowmo' explanatlen thereof,

and in order to, exphm as clearly as posmble

the nature of my said invention I will in the
first place ‘describe the prmclple and mode
hitherto generally employed in the appli-
cation of steam and other power to machin- |

ery and- _apparatus for forging, stamping,
and euttmﬂ' iron ‘or other subst‘lnces

such maehmery and apparatus the power

has hitherto been applied to the hammer or

striking block by means of rotary motion
under certain: modlﬁcthns ‘hitherto em-

ployed for forging iron by means of ma-
chinery, that 18, by means ‘of certain ap-

paratus consisting of revolving shefts and

wheels, 1 all- of which -apparatus certain

contrivances - or. mechanical arrangements |
have been reqmred for: converting fhe. mo- | p
tion of the piston and the consequent revolv-
ing or rotary motion of the crank shaft of |
the steam engine or thie axle of the water |
wheel into"the requisite rising and falling

motion: of the hammer or StI‘lklIl'D‘ block.
By referring to Figure 1

tained of the mede in. which 'this is most
commonly accemphehed namely, by having

a cam wheel W on 'the revolving shaft S, |
which as it revolves under the tful T enables |
the inclined backs of the cams O, P, Q, R; to |
elevate and let fall the hammer as each’ eaml_
passes in succession under the tail T. Itis|
" therefore evident that the force with thh..
 the' hammer strikes-the work on the anvil A |:

in the ccmntv'
of L‘mceeter and 'Kingdom of England, en- |
oineer, have invented or discovered a new
and ueeful invention of certain Improve-

and. I do her eby declare that
the followmg is a full and exact desemptlen__

on the 4CCOIM-

panying dmwmo* a general idea will be ob- |
‘blows varying in intensity or force at: pleas-s

‘ure and ftceordmo‘ to. the requlrements of the -

| must be determmed by the clear space X be—

55

tween the upper surface of the work then on. ﬁ

the aIlVﬂ and. the face of the hemmer at its :

oreatest height, and it will also be evident -

‘that, When a laI'O'e piece of WOI‘k 18, placed on -
‘the anvil there. Wlll be a very small fall, and 60
‘consequerntly a slight blow, because of the
‘small. clear space between the face of the
‘hammer and the upper surface of the work, .
“and’ on the other hand when a SIll‘IH plece. of
65
blow which is in fact the very reverse of that,
“which is. reqmred and again as the, face
-of the hflmmer 1S only pa,mllel with the face .=
“of the anvil in one position or height from
‘the anvil the work cannot be hammered par-
“allel except when of one particular.i thickness.
‘unless the tail of the hammer be raised to
‘suit each particular piece of work Wthh 18, -
- formied , to be most inconvenient.
-p0831b111ty of modlfymg the. force of..the
‘blow at pleqsure which 1s.s0 deS1rable m. -
‘most cases and’ the difficulty
~access to both sides of the anvil by reason of
‘the cam wheel W and tail T being in the way
occasion considerable inconvenlence and the.
“expenditure of more time. in executing any
In | piece of forge work than is desirable;. |
‘may be added the great cost of all the com- L
‘plex ‘machinery requ:lslte for ‘converting the,
‘rotary' motion into the rising and fellmo'_.
'motion. 'of the, hammer or strikine block fmcl_'

“the liability of these parte to be broken and

work is on the anvil there will be a heavy

To this

of ebtammc":_

The im- .-:-'i" |
75

80

otherwise demqged by reason of the nature .

‘With - the . view of obﬂeting tﬂe ebove

steam - hemmer

‘of the work and in other cases of formng,, o
stamping . and’ cutting iron or other sub-
stances by. means of the mqehmery or ap-.
aratus hitherto in use for such . purposes = -
“the same kind of meenvemenee, eb]eetmns, e
and dleadvqntaoee OCCUT.

.98
;'mentmned ‘defects in the existing appa-
1 ratus. and maehmery T have eonstrueted my .
- Direct. -action .
;I am enabled to: supply the means of striking, -
100

whereby .

case without the neeeselty of .any rotary mo- .~ .

‘tion or wheel work as will be fully under- o

stood on inspecting the two sheets of draw-.

ings hereunto. annexed wherein my mprove-,

ments are represented complete and as 11:._ '_;__.'-

were 1n. action. " .
In Sheet 1, Flg 2 1s a front elevetlon ef



 being supported by the two side standards
¢ ¢, or being placed on a beam above the

15

>

my “direct action steam hammer”

section taken through a,bout the mlddle of
the apparatus.

in operation upon heavy work.

@ @ 1s a cylinder placed as nearly vertical

as possible over the anvil b, said cylinder

anvil as in I‘le 6. A piston ¢ works in the

cylmdel and 1s attached and connected by

- its rod e direct with the striking block f

- blow- o1vIing

20

29

~ block 7 1

which 111 this case serves as the hammer or

and 4) or by the guide rods A A (If1g. 6)
Steam of such an elastic force as by 1__ts
action on the under side of the piston will

- freely lift or elevate the hammer or striking
is admitted by the valve ¢, into the

- cylinder ¢ and presses upon the under side

- of the piston ¢ and so raises or lifts up the

35
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- Inotion apparatus such as shafts, wheels, &c.,

80

hammer or striking block to such a height
within the limits Of the height or lenﬂ'th of
the cylinder as may be quulred The strﬂz:-—_
ing block f being now lifted by means of the

steam to the 1eq111red height the valve is
moved by the valve rod and handle 7 so as
not only to shut off or prevent any further

“entrance of steam but is so moved down.as

to permit the steam which supports the
weight of the hammer or striking block f to
escape by the pipe % The instant this is

done the hammer or striking block f de-

scends with the full force due to the height
of 1ts fall and so gives a pr OPOI‘thIlELbly
powerful and intense blow to the work then
on the anvil. The handle 7 1s again raised
cither by means of the downward action of

the block 7 or by the hand of the attendant

as may be found most convenient and the
steam 1s again permitted to enter the cylin-
der and press on the under side of the piston.

The hammer or striking block 1s thus raised

as before and by thus admlttlng and letting

- out the so admitted steam a raising and Fall:
ing motion 1s given to the hammer or strik-

ing block f by the direct action of the steam
and without the necessity for any rotary

and what 1s of great 1mportance the hewht
of fall and therefore the intensity of blow

may be regulated at pleasure and the work
may be struck by a surface hammer or cut-
ting instrument or die

(of any required

- form), the face of which hammer, cutting

65

instrument, or die will at all times 1]:12;1111:@111. . . _ _ _
‘also serves to enable the hammer or ,striking_

its parallelism or the same relative position

suitable |
for heavy work and drawn upon a scale of
three eighths of an inch to the foot. Iig. 3
18 a 51de elevation and TFig. 4 is a Veltlcal

I‘w 5 1s an enlarged view
~of the principal parts of the apparatus
shown also in section and Fig. 6 is a general
elevation of a steam hammer supposed to be

| 10

part of the apparatus, the strik-
ng block bemg guided in-its ascent and |
descent by vertical guides ¢ ¢ attached to
~the side frames or standards ¢ ¢ (Figs. 2, 3.

3,042

with reference to the surface of the . :;anﬂ 01‘_
sustaining block- whatever be the distance -
between them also the force of the bloyw from ...~ -

70

that due to the full height of fall as

‘mitted by the limits of the cylinder may be
changed at any instant to a genﬂe tap or
-- mmute blow, which are capabilities or prop- s

erties of g reat pmctlcal value and are im-- .
portant featm es of this my invention add to - L

{ which the great simplicity and - therefore
‘much smaller R
ratus and the great and peculiar facilities .
“which 1t gives “for the execution of every - .
variety of forge work from the free access™ = .o
‘which" it affords to ‘the face of the anvil gg: =
from both sides, as seﬂn 1n Kigs. 2 and 8

and from all sides, as in the case of Fig. 6

on a beam over the anvil.
mentioned arrangement I concen*e will be

75
first cost of the entire appa- = . =

‘where the cylinder and block f are 511pported'-
‘And this last
85

peculiarly valuable in ‘hammering large Sl

sheets or surfaces of metal, as in the ma,nu-'_j i
facture of coppers and la,roe pans and the
- StEL]IlplIlf" ot plates with any particular de- = .- .
vice or embossing and in the cutting out of
any large pattern or figure and fhe stamp-
g or br eaking up of lml*ge masses of ores . T

fmd other obdumte substances.

In applying the pr 1nc1ple of the d11 ect fl,c—_'-
tion of the steam to raising the hammer or
striking block as above described it is im- ~ =
portant to attend to the manner in. which .

block f through the medium “of such elastic
Or compr essible substance 7 such as wool, =
cork, wood, leather, caoutchouc, or: other I
similar compres&ble and elastic substance or
substances, the object -of this compressible
‘and elastic medium being to remove any
effect from the shock or jerk which mi ight™ -

100

I form the connection between the piston =

rod and the hammer or striking block f, = . =
namely, by interposing an elastic or CoIm- - -
_presmble substance 7/ between the upper and = -
under sides of the collar on the lower end of - =
the plStOIl rod so that the- plston rod may
convey its motion and lifting power to the: - . .

05

bad 110 -

otherwise be transmitted to the piston, pis-
ton rod, or cylinder, either at the instant of =

the blow being given or of the steam being - . F
suddenly let on in the case where very. hlﬂ“h'_
pressure steam is used.

~And.
further to obviate this latter ob]ectlon aris-

ing from the sudden admission of the steam- -
_the under edge of the valve ¢ 1s cut a little S
~oblique to the. opening 1nto the cylinder so ;
that the entrance of the steam commences at
one corner of, the said opening and the p:ts-"__*
ton begins to move without any jerk. ST i
- Byr veference to T Fig. 4 the situation of the
compressible substa,nce above and under the 25 |
knob or end of the piston rod is indicated at - . =~ -
[ 1, the substance in question being retained .= ¢

n ordel |

115

by the bottom of the cylindrical r ecess at Z"

and the top cover or collar at /2

180 oo




- 10

“this my invention of suspending or stopping
the action of the hammer at any required
instant all that has to be done in that case
“is simply to open the valve by the handle j
“so that the steam is permitted to enter below

15

block 7 to be disconnected from the piston
~ rod at any time if required. A strong heli-

cal spring m is also placed around the pis--
“tonn rod and between the cylinder and the
hammer or striking block f in order to pre-
vent any sudden concussion between the

hammer or block (in case of the block being

raised too high) and the bottom of the cyl-
inder which helical spring serves also to as- -

sist the quick return of the block. |
With regard to the means which I give in

~ the piston and so to continue to sustain it in

- 20

“any required position the hammer or strik-

ing block ¥ 1s thereby suspended, but in

order to keep it suspended for any great
length of time a catch or pin may be placed
‘through one of the side guides ¢ ¢ so that the
‘block may rest upon 1t. The steam may

~ then be entirely shut off. I would also re-

25

" to the hammer or striking block by causing

mark that additional impulse may be given

- the upper surface of the piston to be acted

~.on by the full pressure of the steam from the
boiler ‘at the Instant the piston arrives at

30

~ be arrested at the top and bottom of the cyl-
inder by the interposition of a cushion of

35

the top of the cylinder according to usual
and well known arrangements 1n steam en-
oines; also the progress of the piston may

steam above and below according to the

‘method well known to practical engineers;
‘but such arrangements are not according to |
‘my experience so convenlent or advanta-

~ geous as those -above described.

40

45.: |

o0

59

Tn order to prevent the piston from being

driven too high in the cylinder the upper
part of the cylinder is perforated with a se-

ries of opemings » n to allow the steam to
escape should the piston reach that level.

ployed in the steam cylinder in this appara-
tus. The first is exhibited clearly at , 1n
the sectional figures just described and will

be seen to be composed of brass or other
metal and formed of a dished or umbrella

shape, this is in order that as the steam ex-

“erts its pressure upward the piston may be
“eaused to expand as it ascends and thus se-

cure the tightness or packing without any

~ other elastic substances being interposed be-

60

65

tween it and the cylinder, while on the con-

trary the descent of the piston 1s facilitated
by the partial collapse of the piston from
the diminution of the
on the other side. And I would further ob- |
serve that by the construction just de-
- seribed the
possible, being reduced nearly to a.simple mme ) _ _
plate, whereby the mischief which would re- | a stud or projecting piece &£ which as 1t as-

pressure of the steam

piston is rendered as light as

I would now direct particular attention to
the peculiar construction of the piston em-

- . ' ' - ' T -4
- - - = ) - - L}

. . - . o

I.- " ) . .- - - . :

* . B .

) B . I B

. ' . CR— . . .
- - - . L] -

sult both to the piston and the piston rod = =

in case the former were a heavy mass isob- - o
viated.  The second description of piston- -. . .
that T employ for this purpose is represent- "~ =

ed in the detached section, Fig. 7, where

o

¢ a is the steam cylinder, b b the metallic .

| piston, ¢ the piston rod, and 'd d a packing
' of hemp or other suitable material. ¢ e¢is -
‘a metallic ring placed loosely under the -

packing, f f are a series of holes all arolmd“'_75_.'. 55_:’._3'-'.._

the bottom plate of the piston, and ¢ ¢ is

a series of openings in the top plate of the
| piston. =

L

- Now 1t will be S’éenjthat -:ufpon'- s‘feam-iini.t?he U

cylinder @ a exerting its pressure upward to _
Jift the hammer 1t will rise through the

apertures f, f, in the bottom of the piston

ﬂnd.pregs the I‘ll’lg e 6agELHISt the p&Gl{ng

d d and thus pack the piston and cylinder o

tightly as the piston ascends, the hole in
the upper part of the piston permitting the

steam pressure on the under side of thering

relaxed as the hammer falls.

I may here observe that '-_no't_?mily may the

00

required steam be generated by means of =

the waste heat of the furnace but also one

boiler with suitable steam pipes may be
made to work any number of such hammers
‘which it may be capable of supplying either

hicl 95
all at once or in succession in which case

the power is simply conveyed to each by

shafting.

In Sheet 2,

modification of my

2, Fig. 1 represents a side-eleva-
tion and Fig. 2 a front elevation of another -
said invention drawn - - -

means of steam pipes in place of by -'._:.

upon a scale of about half an inch to a foot

chinery the apparatus for admitting and

| and is intended for lighter work whete a
quick succession of blows heavy or light 1s

_ | 105
required, and in this arrangement of the ma- =~ ~

shutting off the steam to raise and lower the '

hammer is rendered self acting.
sectional view of the steam cylinder valve

box, &c., drawn upon a larger scale.

Fig. 3iS &

- The principal arrangement ot the machin-
ery is similar to that just described, ¢ ¢ -

‘being the steam cylinder; &, 0, the hammer

or block containing a swage die or cutting

‘tool as required, D the anvil, ¢ ¢ the side

frames or standards supporting the striking

‘machinery, f the piston, and ¢ the piston rod

connected to the hammer or striking block -

b by means of the compressible or elastic

120

medium as previously described. An 1m-
portant feature in this last mentioned ar-
rangement consists in the means of render-
ing the machinery self acting and capable =

of giving a rapid succession of blows. Sup-

125

posing steam to be admitted into the valve =~

Tig. 1, the piston with the hammer will as- B

cend ; this hammer or bleck is provided with L

3 30



~and blow off at the pipe

10

1o

20

25

o o

cends strikes a stop ¢ upon the Vertical rod

7 m and as this rod i1s connected to the slide

valve rod by means of the lever » it instantly
shuts off the steam from the cylinder @ turns
1t into the exit passage o and allows it to
enter the cylinder again above the piston
‘The hammer
now descends as before and the stud or piece
ke strikes a similar stop ¢ on the vertical

stop rod m which has the contrary effect of |
shifting the slide valve and turning the |
steam again into the cylinder below the pis- |

ton the repetition of such motions will of

sure of the steam.

In the construction of this apparatus I in- |

troduce a beam of timber » 7 or other ma-

provided with a few thlcl{nesses of leather

3,042

or striking block.

Havmﬂ Nnow descrlbed the nature of my: T

T LR A R [ B H i
..................

| beam above and thus add to the smartness : '?2"3'.,
of the blow upon the descent of the hammer" it

sald mventlon and in what manner the same

is to be or may be performed I desire it to
35

be partlcul‘uly understood that I do not

claim the exclisive use of any of the several
parts herein descrlbed When taken 111d1-
vidually ; but - S

‘What 1 do clmm as new 18—- '_
The arrangement and combmatlon Of the

.. Jmms NASMYTH
Witnesses: B T

Jorx Davis,
SaM PEARCE.

| year of our
- Lord one thousand elcrht hmldred and forty

as a packing and furnishing the hammer or | three.

striking block with two projecting nogs or |
studs ¢ £ so that at every upward stroke of |
the hammer or striking block a slight con- |
cussion and recoil shall be produced by the |
contact of such nogs or pI'o]ectlons with the |

[FIRST PRIN'IED 191‘% j |

 steam cyhnde]:' and hammer, or sliding- 7 &

course olve a c(}llesp(}nd}n(r succession of | blOCl{, Substantlallv S set, fOI'th whereby the'_? '.

blows of the hammer or striking block the |
intensity or rapidity of which Wlll depend |
~upon the setting of the stops and the pres- |

elastic force of steam is made dlrectly appli-
cable to raise the hammer or stllkmo' block =~ -

for forging stamping or cuttmg 1r011 andr;
- other substqnces as above described. -
In witness . whereof - I, the sa,1d oJ AMES;T-"
 Nasmyrm have hereunto set my hand. this = =

terial capable of some slight compressibility | third day of February, in the
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