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of Port. Chester

Be it known tmt I, W’ILLIAiL E. YVARD
1n the State of New- York,
have. mVented Celtdlﬂ new and useful Im-

provements in Machines for Cutting, Punch-
~Ing, and
_ __W’ashern, of which the following is a full, |
~clear, and exact desomptlon, reference bemoi
had to the accompanying drawings, ma,kmg-

Forging or Swaging 1

part of this speolﬁoatlon in which— .
‘Figure 1, is a plan or top view of the ma-

Tigs. 4 and 5, cross Vertloal sections

-and Fig. 6, represente separate views of such
- of the oams as do not. olearly appear In thef.

X _other ﬁﬂ'ules S

The same letters umdlca,te 11ke parts 111 all‘_,l
S -~ | position of the rod or bar of iron.

-the ﬁﬂ*uree

25

: ?formed from a bar of heated iron or Smtable

- size which is presented to the face of a die

~ and 1in succession pushed forward against a
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- nut ‘blank.
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gage by an operator.

another and.

by sliding swages Wthh are operated in the
" line of the axis of the mandrel, and it is
- also forged on the edges by two hammers
' swhich work in opp051te dlreotlons, and |
L elmultaneouslv, and at rlght angles to the
axis of the mandrel which is occasionally |
- tur ned to present the several faces of the nut

_,nuts be square hema'onal octagonal or. of'
other number of 51des, or 1f round to pre-

sent In - suocessmn the several parts of the-:

olroumference ol e

\Tuts or.

Flo 2, a lonfrltudmal vertical sec-
“tion in the plane of the axis-of the mandrels
‘which hold the nuts dullng the operation of
forging or Swaomg Fig. 3, a cross vertical
?seotlon passing through the hammers or
~ swages.
' ft‘d{en at, the lines A, @, and B, b, of Fig. 2,

‘and looking in the’ dnectlon of the ‘wlows,j

'y sald maohme the nut blanks are |

A nut blank is cut off -
'_from the end of the bar by a punch and die

~of the form of the circumference of the nut,
~and as this is forced through and dls- |
oharﬂ‘ed by the oontmua,tlon of ‘the. same,-'
.mot].on and by
the hole is punohed in the bflr for the next
‘As the nut blanks: are m suc-
- cession dlsoharged from: the die in Whlch_
~they are cut they are taken by a, pair. of jaws.
‘and transferred to, and held 1n: front of, a-
central ‘mandrel Whloh is forced into thef'
central hole thereof, to hold and turn it |
~ during the after oPerthlonS _
~and et nut being thus held and turned. by
~ the mandrel it is swaged on the two fa,ceSf

move . aocumtely

parallel punch | sponding holes in the die.

The punched |
lever.
-at #, 1n Flcr 6, and as this cam rotates and |
its face from 1 to 2 passes by the wrist or
pin m, the punches are held statlonary at
their greatest distance from the die, so that

push the end of the bar

the attendant can ERRRES
105

~of iron against the gage f, the face of the:
cam then rises in a gmdu‘ﬂ plane from 2 to
3, to force the square punch through the bar -
? _of iron and into the square hole of the die
‘to punch out a piece-of iron of nearly the

‘size of the intended nut *111d force it.through.
the hole to dlsoharge it on the other 81de R
o Where it 15 reoewed and tra,nsferred to the e

In the aocompanylng dmwmgg a 1epi*e-- o .

The

1oles n

There are two punches ¢, and *, corre:
sponding 1 1n. size, form, and position, with .
the holes in the d1e and these punches are
both fitted (in any su1table manner to admit
‘of being changed) to the forward end of a g5
.-;metalho stock 4, ¢ rLdepted to slide longitudi-

--sents a frame which may be of any suitable
_form with a vertical cross channel b made
1IN the upper part in which the bor of heated
iron. from which the nuts are to be cut is =~
presented and held by the attendant. In .
one of the vertical faoes of this channel i
itted the die ¢ which is held in place by a -

‘key. or other suitable means. __
| formed with two apertures 51de by 51de (see
Fig. 5) the one d round and of ﬂ1e size of -
'; the central hole in the nuts to be made, and =~
‘the other ¢ square and a little larger than'_ f
'__the 1I1tended size of the nuts.

the dies are extended through the solid part
of the-metal in which the die is embedded SR

ThlS die is g5

as shown in Fig. 3 where they ale indicated
by the same Ietters as the holes in. the die.
There is a stop or gage f, projecting from 7
| the face of the die, and at one edﬂe of the )
‘square hole e agamst which the attendﬂnt; [
| pushes the end of the rod at each B
and outtmg operation to gage the requu;ed_ B

80

punching

nally and- accurately in one: of the. head

The outex end

stocks of the frame, so that the punches will
111 the - 1111e of the corre- = -

90

of the stock 4, is. connected by stmnb joint

inks 4, 4, w1th the upper arm of a strong

lever %, which turns on a fulcrum pin 7, and

jecting wrist or pin m, Whlch is made to

‘the lower arm of thls lever has a strong pro- . -
95

bear against the face of a rim cam 7%, on. ther R

_end of the cam shaft o by the tensmn of a

sprmcr », linked to the lower arm of the said i

This cam is represented as developed =
106
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after operations in manner to be hereinafter
described. The same action forces the round
punch through the bar of iron to punch the
round hole for the next nut to be cut off at
the next operation. The cam from 3 to 4,
recedes for the purpose of drawing back the
punches so far that the bar of iron can be
pushed between the die and the round punch
and against the square punch to gage the
place where the first round hole is to be
punched in the end of a fresh bar. From
the point 4 to 5, the cam retains the punches
in a fixed p051t1011 and from 5 to the place
of beginning the face of the cam recedes to
draw back the punches to their utmost rear
position. After the first hole has been
punched in a bar, the attendant at the subse-
quent operations pushes the end of the bar
against the gage f before described. In this
way the whole length of the bar 1s made use
of. As the square punch cuts off one nut,
the round punch punches the central hole 1 in
the bar for the nut to be cut off at the next

operation by the square punch; but if the

bar at the commencement was pushed
against the gage #, the first piece cut off
would be Without. a central hole, this I avoid
by g1ving to the punches a rest in their back
motion so that when a fresh bar 1s intro-
duced the attendant can make use of the
square punch as a gage by which to set the
bar for the punching of the first hole. As
the punched nut blank 1s discharged in front

by the second motion of the square punch 1t

15 forced between and held by a pair of
spring jaws ¢, on the end of an arm 7, on a
rock shaft s, which 1s provided with another
arm Z, connected by a joint link %, with the
outer end of a lever ». This lever turns on
a fulcrum pin at w, and is provided with a
pin «, see Iig. 2, which rests on the periph-
ery of a cam 7, on the cam shaft o. The
form of this cam represented at 7, Fig. 6,

- 18 concentric from the point 1 to 2, to hold

45 1

20

up the spring jaws in front of the square

hole through which the cut nut blank 1s dis-
charged and from 2 to. 1, there 1s a depres-
sion to permit the jaws "to descend by the
oravity of the parts to carry the nut blank
down to the required position for the inser-
tion of the mandrel 1n the central hole there-
of. The extent of the downward motion of

~ the spring jaws is gaged by a gaged set

05
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screw z, tapped into the arm #, of the jaws,
and the head acts as a gage by coming 1n
contact with the head of one of the hammers
to be presently described. But the motion
may be gaged 1n any other manner.

S0 soon as the nut blank is mrrled down

by the spring jaws the mandrel «" 1s forced

into 1ts central hole to hold it, and the jaws

~are then lifted up out of the way of the

- hammers and to their original position pre-

65

paratory to receilving another nut blank.

The end o_f the mandrel " which fits into |

on a fulerum

15,861

the central hole of the nut is pointed, and,
back of the point, slightly tapering so that
it may enter the hole freely and hold the
nut when forced in. Back of this part the
mandrel 1s of an enlarged wize and cylin-
drical, and passes throucm and slides freely,
but accurately, in one of the hollow cylin-
drical face swages b’, to be presently de-
scribed. And the back end of this
1s connected by a joint link ¢’, with the end
of the upper arm of a lever d’ that turns
pin ¢’, the end of the lower
arm being provided with a wrist or pin
which, by the tension of a spring g’, 1s

made to bear against the face of a rim cam
1/, on the cam shaift 0, by which the lever is
operated to worlk the mandrel. The form
of this cam is represented as developed at
" 1m Fig. 6. From the point 1 to 2 1t pre-
sents a plane inclined to the plane of rota-
tion to force the mandrel into the hole of
the nut blank, and from 2 to 3 it is slightly
depressed to draw back the mandrel and
bring the nut blank 1n line between the ham-
mers (to be presently described) which
forge the edges; and then from the point 3
to 4, the said cam 1s 1n the plane of rotation

to keep the nut in place, and from 4 the face

of the cam recedes to the place of beginning
to draw the mandrel out of the nut blank by
which 1t 1s discharged.

The sleeve b’ Whl(}_h surrounds the man-
drel 1s a hollow cylinder fitted to slide ac-
curately, but freely, on the mandrel, and
within a rocking sleeve shaft A/, mounted
in suitable boxes 1 in one of the heads of the
frame. The mandrel 1s feathered to the
sleeve 0/, which 1s in turn feathered to the
rocking sleeve shaft 2" so that the turning
of the mckmg sleeve shaft 2/, will turn the
mandrel which 1s swiveled to the link which
connects 1ts rear end with the lever by
which it is moved longitudinally. The inner
end of the sleeve b’ is made of a form the
reverse of the face of the intended nut, and

mandrel

80

85
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constitutes the swage or face of the hammer

for swaging or forging one face of the nut.
Back of this sleeve or face swage,. and in
line with 1t, there 1s another and correspond—-
ing swage 6" adapted to slide longitudi-
nally and freely,,but accurately,in the other
head stock of the frame, and the face of this
swage 1s made of the same form with the
other, or of any other form to suit the in-
tended form of nuts to be manufactured,
and there 1s a central hole in the face of this
swage to recelve the point of the mandrel,
and the face of this swage presents resist-
ance to the nut bhnk when the mandrel 1s
forced into it. It is on this account alse
that the mandrel is drawn back a short dis-
tance after it 1s inserted in the nut blank,
that the face of the nut may be withdrawn
from the face of the said swage.

The two swages 6’, 6’/, are drawn apalt

115
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10 pintles 7', 7/, with rounded. ende, one end of
- each is ﬁtted to a socket in the inner face of
- one of the lower arms of each lever, and the |
other end to a- soeket in. each outer f‘we of a
forked lever m’, which 1?1bretes on journals
This forked lever-is lifted and de-

...preseed twice in each rehtlen of the cam -

15 at n, .

__by the tenemn ef S]_C)IlIl'D'S i3, ectmg eeeh
on a collar on the outer end of each of the
swages, and they are forced toward each
~other to swage or hammer the facee of the
‘nuts by means of two levers §/, i/, one at
~ each end of the machine. These levers turn

~ on fulerum pins %,
. bear against the euter ends of the swages,

k!r‘ |

and thelr lower arms are acted upon by two

- shaft o, by two cam pre]eetmne 0", 0’ on op-

~ posite eldee of a.cam wheel p’,
0, and the working of this ferked lever by
20 means of the 111terposed pintles makes thein

~act in the manner of a toggle joint lever to
- operate the levers 7, §/, to work the swages.

' --jthe face sweges b, b, are two. hammer«
25 levers ¢’, ¢/, that turn on a fulcrum pin »". |
~ These hemmer levers are
~ each side of the mandrel, and the inner
~ faces of their upper arms are made of the
form required for hammering the edges of
“the nuts.
~ ward above the cam shaft 0, so as to be
~ within a short distance, md thev are both
connected by joint lmke s,
~of a forked lever #/,
times in eeeh 10tat1011 of the cam shaft o, |
by tappets «’, on the perl hery of a wheel

%', on the said sh‘tft 0.

.- jforked lever #’, causes the joint. links s’y 8
to act in the- manner of toggle joint levers_-
on the levers ¢’, ¢/, to hammer the edges of
~the nut. The four tappets u’, are fu.rangedf
©oIn palrs, the spaces between the two

“being greater than the spaces between the
two constituting each pair, the object of
the. greater space between two of them is to
- give “time for the action of the feed motion -
and the Space eppoelte to give time for the

30
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At rwht angles to the 1111e of motlon of

Their lower arms are eurved 1n-

!

- action of the tappet o’ on the cam 7.

50

The sleeve rock shaft A’, which is out51de3
of, and concentric. with, the mandrel,
‘provided w1th an arm w’, connected b

~ joint link 2’, with one. arm of . a 1eve1* Y,

- which turns on g fulerum pin 2’
_arm being so formed as to be borne by the
”’, against the periph-
on. the cam shaft o, and
 the form of this G‘"LIIl 1s such as to turn the |
~ sleeve shaft, and with it the mandrel and
nut, a q1nrter of a revolution and back dur-
° ing each rotation of the shaft o, and in the
‘periods of time to be described. . The suc-
- cession of operations is as follews—-vm'
- The nut blank is punched, cut off, forced
‘into the spring jaws, and the spring jaws

d :depressed to. brmg the nut blank w1th 1ts .

_'55'_tenemn of a sprmc"

- ery of a cam ¢

60 -

mandrel
face swage 6"/,

"Their upper arms

the nut, and retire.

on the shaft

placed one - on

’, with the end
whleh 1s 11fted four._-

- The llftmﬂ' of the |

pairs.

the cam ¢’

, the other | Or instead of turning the mandrel a

‘of the hammers.

“making resistance.

- isger I :

jeentml hele in the reqmred pOSlthIl the;
pushed forward into the nut, the

The

mandrel 1s then drawn back a Short dis-

tance fo remove ‘the nut blank from  the

face of the. swage 0”7, and in line with the o

'side hammers, Wh1eh are then 0pe1eted to

strike each a blow on the oppoelte edges of

blow and retire. The two face s wwee

'The nut is then tumed -
a quarter of a revolution by the rock sleeve

| 75 Z
shaft, the two hammers then strike

each e o

then forced up against the two faces of- the

‘nut and retire; then the two - side hammers'; R
strike each a blow the nut is again turned gg
‘a. quarter revolutmn and again the side =
hammers Stmke eeeh a blow and retire, and " |

the two face swages are again forced up to -

tlons

that by turning the nut one quarter of a

the feur faces on the circumterence of the
nut are h%mmered

I hm e desembed the feeee ef the two elde

complete the swaging of the faces of the
nut, and as they retire the mandrel is drawn gy
back within the sleeve swage 3”, by which =
the nut is discharged and the mqehlne left -

in the condltlen to repeqt the Ser1es ef epel ‘1 E

' 90
h‘unmers as being flat and parallel to strike -~
on oppes::.te sides of the edges of the nuts, so

‘revolution and again operating the hammere_ :
But it will be obvious -

that bV simply chancrmg the form of the L
cam ¢’’, the nut can be forged with a greater .
number of sides, such as exhw*enml or oc- -

tagonal so long as the pely on is of an even
'Pumber of sides.

100

But T have contemplated -

making the faces of each of the two ham-

of the nut.

mers to represent two faces of the: polygon . -
As for instance for square nuts =
the face of each hammer will represent the
two sides of a right angle triangle so -that

105

when the two hammere are brmwht to-
gether they will inclose the four e1des of -

the nut.

thoreughlv to compact the iron. In that

nut 1s Teft on the mandrel by

“This will have the effect more

110
case however it will be necessary to so Torm . .
’ as to turn the mandrel with the
{ nut one eighth of a revolution so soon as the
the spring
| jaws, so as to present the angles of the nut

'_ to the action of the hammers and then to -

give the other movements as above described. -

a quar-

ter of a revolution: the same result may be

obtained by a change of position of the
Spring

Jaws.

120
- For octagonal nuts .the two

hmmmers may be made each with two feces

And fer

‘representing two sides of the octagon, in
“which case the motions of the mendrel full N
-described above will be sufficient.

polygonal nuts it will only be neeessery to

modify the form of the cam ¢’’, to suit the o

number of sides and the form of the. faces

ever the nuts are to be forged the puneh end

In whatever form how- L .

130_:3{.
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| the die which cut the nut blanks .from the

bar should be of a corresponding form to
avoid the necessity of too much hammering

and swaging.

It Wlll be Obvmus that washers can be
forged in the above described machine as
W ell as nuts. And that 1f desired round

‘nuts or washers can be forged as well as of

the forms specified by changing the form of
the faces of the side hammers. |

I do not wish to be understood as limit-
ing my claim of invention to the special
form, construction, or arrangement ot the

several parts, as the same mode of opera-

15

20

tion may be cbtained by the substitution
of equivalents.

I claim as new and as my inventicn—

1. The two punches arranged
and operated substantially as ¢

blanks from the bar, and dlscharomo the

saine, substantmlly as described, 1n combl- .

:natmn with the two holes or two dies so

that a hole is punched 1n the bar for an-
other nut during the continued motion of
the punch to dlSGhELI‘O‘e the nut which was
cut off during the prevmus pqrt of the same

motion.
2. 1 also claim 1n combmfttlon W1tl1 the

side by side
ctescribed, for |
punching the centered hole, cutting oﬁ the

TS . m oW R AL IR J

15,861

punching and cutting operatmn or elther,
and with the mandrel or its equivalent for
entering the central hole of the nut blank,
the employment of the spring jaws or the
equivalent thereof for transferring the nut
blank from the die to the mandr el, and
there holding it until the mandrel enters
the hole, subsmntmlly as described.

3. T also claim the holding of the nut
blanks on the mandrel 1n combmatmn with

the swages for swaging the faces of the nuts, .
- substantially as described.

4. T also claim in combination with the
mandrel for holding and turning the nut
blanks, substantmlly as deseribed, the em-
plﬂyment of the hammers for hammerlnﬂ' or
swaging the edges of the nuts, .substantmllv
as degcmbed

5. And ﬁnqlly I clalm the combination of
tLe swages for swaging the races of the nuts,

“with the hammers fcr forging the edges of

the nuts, substantially as spemﬁed bv means
of which the metal 1s thoroughly compacted
in all directions and a ﬁ'ood finish given the

entire blank.
W’M. E. W’ARD;

- Witnesses:
W, H. BISHOP
Cras. A ‘WLSO\T.
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