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- arms projecting from the
'~ drop or stamp is kept in plwce and guided
' 'in its movements by a lug or arm on two:
y - sides at or near its bottom end fitted to the
- through a hole in the cap (¢).
stamp a rack and Ppinion . mOtlon 1S em-

s 10

- _?E_-To aZZ wﬁom zt mag/ cafncem .
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BROP AND DIE FORGING AI\TD PUNCHING MACHINE

Speclﬁcatmn of Letters Pa,tent NO 10 720 dated Apml 4: 1854

e

‘Be it known. that I, SOLO“\ION ANDREWS

o+ of Perth Amboy, county of Middlesex and
- State of New Jersey, have invented certain
‘new and useful Improvemants in Machinery.
~ for Forging and Punching; and I do hereby.
- declare that the followmg 1s a full, clear,

and exact description of the same, 1eference

~a vertical section. - Figs. ITI, TV an
- of parts in detail and 51m11ar letters refer to

S ,smular parts throuﬂ‘heut U

ST ¥ 0

R mﬂimg what are termed “ forged. nuts for:

~ screw bolts, &c., but it is also applicable to

7 the makmg of many other articles from hot'

SRR -_-.metal where the forgmg and swqgmg prm--

25

. into the anvil 1n front
- the main shaft.

-‘_column of metal as seen at C, and stands:

midway between the two gmde rods (d, d)

' but in front of the posts B and has a clear

- or stamp, punch, follower or releaser, ches,
-"-dlscha,rger or trigger, safety stop,
~ The anvil is a heavy block of metal pr0p-e-
erly suppor ted upon a foundation as seen at,
A, From the two sides
N -_%trong posts B rare erected reachmg to a;
%" proper height well secured to the anvil by
A ."Leys and connected together at the top by a
SR 'fupper ends of two guide rods (d, d) fitted

- space all around it.
" the ‘guide rods (d, d) be attached to the

- _bemcr made to the annexed: drawmg, makmor
_3» part of this spec1ﬁmt10n, m’ Whmh——-—- o

IT is
YV are

Figure T is a front elevation. = Fig.

This invention 1s prmmpally deswned for

My machme consists of an a,nvﬂ a dr Op

&c.

‘near the b*wk:

cap, which also rests upon and secures the

‘These posts. sustain. |
The drop or stamp is a tall |

Tt is not necessary that |

“anvil for if more room is- required around

the stamp: they may rest upon braces or

posts B. The:

guide rods (d, d) and at top by passing
~To raise the

- - ployed ; the rack being seen at () and the
~ pinion . Whmh plays loosely on the main:

" I_:iuﬁ::"" :’I , !_.

50 shaft;at (a).

fmd When the ma,chlne 1s 111 opel atmn 1t 1s |

The mam sha,ft 1s seen at E

- '?-rr-contmmll

falls.

The trlp

the . same moment the stamp. falls.

revolvmg

| and therefme to'* :

‘raise and let fall the stamp a clutch motion

is employed ; one half of this cluteh is con-
‘nected with the pinion (¢) and revolves with

it the other half turns with the main shatt =
but may slide along it upon a feather as'at

(o) Fig. TIL To raise the stamp the

‘clutch is’ thrown into gear which sets the
‘pinion- revolvmg and the stamp ascends ac-

f f'cordmﬂ*ly As soon as it reaches the proper S
‘height the clutch is disengaged, by an ‘ar- =

rangement to be described, when the stamp

18 sunk 1n the side of -

| the stamp 50 that the lift is near the central
line of gravity of the same, this is an im-
portant feature as undue pressure upon the
| guides is avoided as well as the tendency to

‘The rack (0)-

60

‘cant over, and less power is required.  The

mged to the back

‘engaging and dlsencra,%mg mrrangements’7_0-_}-1
| consist of a lever (I)
part of the frame. and taking . ho d of the
groove in._ (a") the front
| being- combined w1th a feather sprmﬂ‘ ('f):',]* -

to throw it into gear and with a wedge or

75

‘trip-off F to throw it out .of gear ‘Which

In the ascent

f’;--works in’ combination with the stamp C.
off has to be done in a peculiar

manner in order fully to clear the teeth of
‘the clutch from each other. . :
“of the stamp as soon as it strikes the wedge -

K, that begins to cause the half. (a ) S
clutch to move away, this goes on until the =

80

of the e

extreme ends of the teeth: Just clear and at =

The :_-:'

85

clearance however has not been so complete*... B

but that the edges still clash against each

other and they would soon: become rounded

off and their action rendered uncertain.
prevent this, a link connects the top of the

wedge I’ with the top end of the, fethhel
spring (f) which link as one end of it rises
‘with the wedge throws off the spring from =
‘the clutch lever and at thé same time presses

‘back the lever and clutch farther from the.
-_ﬂpmlon, at (¢) is a pin or small block in- .
‘serted into one of the lugs of the stamp to
‘act against the wedge I when the stamp has
 been carried up to the proper height and by
using a shorter or longer pin the length of'
‘the blow 1is reﬂ‘ulmted or dete:tmmed In.

aeeendmg, as soon as thl% pln touches the.

“To
90

95 -
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~on the edge at (¢) a

19 .

20

25
stamp is an independent trip-off, to be
‘worked by
-etartmﬂ' fmd for keepmg the St‘unp g01110' |

It consists of a pair of pawls: eetehmg n |

- 40

o __:-.hOld it up until the attendant is ready to op-:

50

55

~ possible time while the comparatively slower
60

~ operation of forming and dleehmromg a rmt

65

thrusts it back and with it the ¢luteh (o),
by the time the wedge has gone up to the

18 just at the point of dlsengagmcr itself and

’ rmterfermﬂ' |
15 -

.seen to be bored out hollow at (g).
bottom a second piece is shown as.secured |
:w:ithm the face to meet the hollow chamber
as seen at (0)
nearly the whole length a hole 1s bored also.
‘The chamber; (g) is to contain water or
other fluid to. keep the punch cool and is a

“gear by springs and drawn out of gear by Q-
'treadle under the enwl -

“cap over the’ pinion, and the other, Sllspend
39
 ends working in the rack,

. 8o spaced that when one ‘enters and catehes |,
~under a tooth the other is out and pressing’

.« j(fa ).

‘is pressed upon the treadle
throws up the rod. (0”).
~ pawls from the teeth of the rack, when the!|
etdmp Wlll dl"op
(p”) comes into conta,ct with the t()p of the
wedge (which is then in tle position shown
by the .dotted lines)

"D'EE‘II' and causes the raising of the St‘ll’llp A-"
-Lpeeuhfu* feature is to.-be’ notlced here which

stamp has fallen and given its blow upon the’
hot metal it commences to rise again and
‘thus the punch and dies are relieved from,

ascent, of the stamp affords more tine for
all 't

bottom of I, tha,t 1S pushed up through the |
slot in ( C‘), this brings the inclined plane
against the forward end
of the clutch lever (4”) and Greduelly

point (') on the inclined plane the clutch.

the end of the lever (5”) is suddenly thrown.
off, by the spring acting on the wedge con--
verted into a lever of the first order, so far
as fully to clear the teeth of the clutch from-

each other and the stamp felle without their

I now 1*eti1fn to a further deecrlptlon of |
II the center will be

the stamp C. In Fig..
At the..

This is the punch and 'in it

very 1mportent Teature of this inventiofi.
In conmection with the opeletlon of the

i,

the attendant a,t the ume of

the rack of. the stamp ; they are thrown into’

(% &) are the pa,wls one reetmo on the

ed under the pinion by links, thelr beveled.
Theee pawls are

-

against the end of a tooth as shown. at:
Thesge pawls: serve to keep the stamp'
- after the clutch (a”) is disengaged and to

erate it. To allow the stamp to fall the.foot
This:
and withdraws these
As the st-mlp f‘ﬂle a pin

and strikes it down;
which of course throws the clutch, (¢”) into:

1s  of . importance. The instant that the

contact with the hot ‘metal in the shortest

o o'et eool N
I now come to descmbe the ches md the

The die consists of three principal plecee
viz: an under die, a bolster, a,nd an upper

die, whleh are more cleerly seen in I‘lgs TV

and V where IV is a section of the whole
and V a top view of the bolster and under
die.
thrée dides of the die when square nuts are
to -be made, and lies upon the anvil A in
such-a position that the center hole will be

A.massive piece G, the bolster, forms

immediately under the point of the punch
(0).. The'part which would form the fourth

side 1s cut away as seen at (¢) and forms a
-passage for the entrance of the end of the
“bar of hot iron out of which nuts are to be

made as seen in_ Fig. IV. Two Jlateral
grooves are also cut out at (¢”). These are
to serve as guides to receive the

is attached to the follower above, being a
Stro_lw plete whmh glldes down ‘these

...l.

ber and the fourth 81de of the d1e o
At () is the ‘bottom die, a piece of metal

Whlch passes vertically frem a hole in the
anvil A; the top is squared and made to fit

part Wthh:
| forms the. fourth smle of the die and which

70
75
80
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aeeurately within the square in the bolster

‘G though not so tighitly but that it can move
up and down.
anvil A, being enlerged for that ‘purpose.
Throu0h the’ center is'a hole (s) by which

The bettom of 1t I'eets on the.

90

the punehlnoe are discharged and a strong

tube (#) continues down ‘through - the anvil
A to a short distance below, . Serving ‘the

'{ double purpose of guldmcr the discharge. of
‘the punchings and .of raising (7) at the

‘time of dlsehergmo' the finished nut

The raising -of the tube. and bottom Idle
(r)-1s. e ected by mewns of a cam (#") 'vi-
bratmg on an axis. (u) To steady the

95

100

tube and restral;n the side pressure caused

by the action of the cam there are twp cam

v

levers (u) centering at ‘the ‘back . of the
anvil and suspended on pins ‘attached . to
each side of the tube. The last piece ‘of “the
“die is that which closes the. top. It is shown
at (o) Fig. IV and ; is ﬁtted into the cehter
of ‘the follower or. plece H which has holes
(v) at each énd Tigs. T and IT through
which short -guide poste pass, nuts being

,eerewed on the top to keep the piece on.

This upper die is a square ;projection made
to fit'the square hole in the bolster G. before

referred -to, ~and hewnO‘ a nole dl]*ectly-'

throngh ‘it to admit the passewe of the
ptmeher (0) as clearly seen 1n Fig. TV. In
front of this upper die is fitted the plete or
‘shear (w to form the fourth side’ of the
Square in the boléter G as before referred to.
The lower inside cornér or edge of this plate
ferme the upper hﬂf of the She‘u'* to cut the

'_bfu" off, while the upper front edge or corner
of the 1111der die (7) forms the 1ower h‘LIf of

the shear. ThlS phte 1S thlckened out 1n the

:mlddle to mcreaee 1t strenoth Underneqth
the follewer and between the two ‘short

O'mde posts “are two small rods (1’ w”)
passing down through the anvil end restmcr

105
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o "f'by colhls on splml Springs. whlch surround riron bmuo'ht fmm the furnace to the th- '
- them below.-
follower H rests, the spiral springs admit-

‘On the top of these rods the

ting of its de%cent under the sthmp when 16

falls thereon and supporting the weight of
" the follower and the upper die ‘111(:1 shefu
attached thereto when the stamp rises up.

I now come to de%crlbe the dlSCh’LI‘ﬂlllﬂ

- arrangements.
10
' Jower die (7

As soon as a nut lms been fmmed the
) rises so as to come to a level

- with the top of the bolster G; at this mo-.

90

and across the top of the die (7);
comes 111 contact with the nut Stalldlllﬂ on

- ment a tmgger (2) which xflbrates upon a
I 1305ta,t(
15

') 1s disengaged from the position
seen in- Fig. V and by a force to be more
fully descr 1bed SWeeps over the surface of G
hence it

the top of () striking it with "SllﬂlCleIlt
force to throw it clear of the machine. The
operation of the trigger (z) is timed with

‘the raising of the die () and the follower
- H. As the stamp C falls, the projecting
~ piece (%) on the back

25

p‘u:'t of the stamp
passes by the end of a lever having its ful-

~ crum between the posts B on the under side
~ of which lever is a latch which recedes and
“admits the piece (y) to pass and come

35
© face of ( and with 1t the nut. Motion being

- _:ifthe die up.
~ (#’) begins to come under (¢) a.double bev-
eled pin (z

L il
- rod (seen enlarged in Fig. V).

-'(fay) engafreb the end of the lever (
~ is thus raised and operates the cam (#") (as®

‘As the stamp rises the said piece
") Wthh

under it.

clearly shown in Fig. II) by a connecting

~ rod (2), and as soon as the lever (¢’) becrms

to lift the cam (#’) that 1mmedlately throws
up the lower die () to a level with the sur-

continued the arc (2”) pl"Lys along and lceeps

“At the same time that the arc
') attached to the connecting
rises and

~strikes against the back of a double beveled
arm (z’ ) Fig. V of the trigeer and presses

* the trigger: hM‘d against- the rod (2

soon as .(.3 ) rises above the edge of the |

f!)"

arm (277) the lever (%) is dlsenﬂ'aﬂ'ed from

55
- make the matter more certain the lower p‘ut

( y) and 1t falls upon a staple set in the anvil
The pin (2’”’) in falling strikes upon

- f_he front beveled edge of the arm (z’") and
b0
- (@) forward, which action discharges the

violently and %L‘[ddenly throws the trigger -

nut as before mentioned. As the dreppmﬂ‘

 of the lever (7’) also effects the. dropping of

the under die () the d‘:%‘ch‘u ge of the nut 1s.
effected while the arc 2 still holds it up. To

of the connecting rod (z) is slotted where it

takes hold of the cam arm, and if a spring is

put upon it it will be thrown down more’
suddenly than the welighted arm of the cam
will fall. A recoil spring on the trigger post
(") will carry the trigger (z) b‘LGI{ for a
new strolke. - '

The operation ]S as f(}llowq The main

shfot E bemﬂ‘ set 111 motmn and the bar of

half
'StI‘lﬁxeS 1t N
punch, follower upper die and shear (w)
The
full force of the blow being 1mpfbrted to the -
80

nut more perfectly

0’). As |

_and the die, a

-dary

1 lever (¢)

tendant stfzndmo in front:of the machine he

IV. ‘Then pressing his foot on the treadle
y (p) ‘the stamp C falls, the punch (o) pass-
“ing thiough the follmver and upper die,
| 'the face of the stamp strikes down the fol-
lower H. This causes the shear (z

L

scend and cut o
cut off before the point of the punch
The whole, that is, the stamp,

clescend towethel and close the die up.

hot metal and thus compressing ‘the mass

arcund the punch effects the forging of the
than if hammered by
hand. The metal is also forced into all
parts of the die and takes its. shape.
nstant that the stamp has given its blow
the clutch (&) is thrown into vear by the
pin (p’) and the stamp begins to ascend,

the attendant keep ing his foot all the tlme
~on the treadle.
punch by means of the upper die and fol-
lower; as soon as this rises so that it is
‘stopped by the nuts on the guide posts the
punch is withdrawn, leaving the nut upon
(7)) and is dlSCh‘lI‘ﬁ'ed 23 befor'e desciibed.
The bar is contmued to be fed in until it is
either used up or requires a further heat.
The moment that the attendant takes his
toot off the treadle (p) the pawls engage in |
the rack and prevent the stamp from talling -
‘on being chsenmﬁed from the clutch.

The

The nut is stripped from the

1 clalm—- :

pushes one end mto the die as seen in Fig.

70

0) to de-
‘the bar. The bar is about

90
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1. Lafting the drop or stamp near 1t9."_,.' o

“central line of gravity, by means of a pinion
‘or pulley running on a shaft operated by a

clutch combined with the driving power,

105
whereby the stamp may be rele‘lsed and

dropped at-any point of its ascent at the

option of the attendant, and without st{)p-,

ping the other moving pmrts, as described.
2. T claim hollowmﬂ out the stamp, and

lalqo the punch, for the formation of a res-
ervoir to hold water or other proper fluid

for keepmo‘ the punch cool, not limiting
‘myself to a punch merely but also as ap-
plied to any other tool fitted to or used in
| combination Wlth a stamp for operating
upon hot metals. - | L : .

3. I claim mterpogmw between the st‘me
or follower

gecondary stamp
so-constructed as to effect the cutting off of
the blank from the bfu:* ancd when combmed

with the bolster shall’ form the box or die in
‘which the nut is forged, and which secon-
stamp shall also ‘wt as a releaser to
remove the ﬁmshed 11111; from the pnnch, as.
‘described. .

4. 1 ela_u'n the combmatlon of the cam-
“and the arc (2’

operated by the stamp dmmﬂ' 1ts ascent In

115

120

_‘12'5; -

) with the stem o
of the lower or discharging die. (r), to be

130
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until the nut is thrown off as described.

5. I claim the wedge-lever K in connec- | forth herein.
tion with its spring (f) and 1its lever or = -
arm operating as described for effecting | Witnesses:

10,720

order to raise and support the lower die | when the stamp falls, the whole being con-
| structed and operating substantially as set

SOLOMON ANDREWS.

the complete disengagement of the clutch 'S.H. MAaYNARD,
teeth so as to prevent those from clashing | L P. Pirsson.
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