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AMOS WHITTEMORE, OF CAMBRIDGEPORT, MASSACHUSETTS, ASSIGNOR
- TO THE CAMBRIDGE HORSE NAIL COMPANY. o

IMPROVEMENT !N MACHINERY FOR MAKING HORSESHOE-NAILS.

S pecilication fm‘nﬁng part of Letters Patent No. 28,329, dated October 2, 1866.

To all whom it may concern »

Be it known that I, Amos WHITTEMORE,
of Cambridgeport, in the county of Middlesex

~and State of Massachusetts, have invented a
new Machine for Making Horseshoe-Nails ;

and I do hereby declare that the followin 218 a
full, clear, and exact deseription thereof, refer-
cnce being had to the accompanyin gdrawings,
making a part of this specification, 1 which—

Figure 1, Sheet 1, is an elevation of the front
of the machine, showing the feedin g-uippers

- 1n a position for receiving the nail-rod. Ifig,

2 18 a perspective view of the shears for cut-
ting off the finished nails when drawn out by

‘the discharging-nippers. T 2. 5 1s a front ele-
vation of the machine, with the discharging

or retracting nippers detached, and ‘showing
the feeding-nippers in a position for feeding

the nail-rod to its work after the operation of
the shears upon a finished nail on another rod.

Ifig. 4, Sheet 2, is an elevation of one end of

the machine. Tig. 5 is a perspective view of
the retracting-nippers holding a nail-rod with
a nail formed on it. Tige. 61is a perspective
view of the feedin g-nippers holding a nail-rod
to be fed up to the hammers. Ifigs. 7 show

- the ends of the two hammers and thejr respect-

1ve dies. L - _
Similar letters of reference indicate corre-

sponding parts in the several figures.

This invention relates to certain novel im-
provements on machinery which is designed
for producing forged horseshoe-nails.

The main object of my invention is to dis-
pense with the use of vibrating hammers in
machinery for forging Liorse-nails, as such ham-
Imers soon crystallize and break, on account of
the shocks to which they are subjeeted being
received transversely to thelength of the grain
of their metal rods, and to employ, instead
thereof, hammers which reciprocate in right
lines, and which are so arranged as to strike

alternately upon the ends of dies that are ap-

plied to an oscillating working-beam, theends
of which hammers and dies are so formed as
to draw out a portion of the nail-rod and pro-
duce therefrom a Thorseshoe-nail, as will De
hereinafter deseribed. . -

Another object of my invention is to rec D-
rocate the hammers by means of a working-
beam, which carries the dies against which the

hammers strike, and to so arrange said ham- |

| mers that the weight of one shall counteract

the weight of the other, thus admitting of a
regular movement being communicated to the

~working-beam, and preventing injurious con-

cussions, as will be hereinafter deseribed.
_Another object of my invention is to pro-.
vide for allowing the upper or striking ends of

‘the rectilinear reciprocating hammers a sli ght

elastic yielding movement during their rising
strokes, for the purpose of preventing the con.
cassions from causing said hammers to bind
in their guides, or to break off such guides, as
will be hereinafter described. | o
Another object of myinvention is to employ
two pairs of nippers which shall operate au-
tomatically, one pair of. which feeds the nail-
rod up to a position for being acted upon by
the hammers, and delivers the rod between
the jaws of the other pair of nippers, whiclh
gripe and sustain this rod during the forma-
tion of the nail, and then retracts the rod o

@ position where the nail will be cut off by
~means of shears, after which the nippers ro-

lease the rod, to be carried to the furnace by the
attendant, as will be hereinafter deseribed. _
- Another object of my invention is to pro-

vide for supporting the nail-head during the

operation of the shears in severing the nail
from thé nail-rod, so that a square cut shall be
made instead of an oblique cut, as will be here-
inafter desecribed. R
To enable others skilled in the art to under-
stand my invention, I will describe its con- -
struction and operation. e
In the accompanying drawin as, A A’ repre-
sent two upright plates, which are secured to-
gether at suitable distance apart by strong

“horizontal hmce-rods, S0 as to form a substan-
‘tial bearing for supporting the several parts

which I am about to deseribe. Near the upper
end of this frame is a horizontal driving-shaft, -

A% carrying on one end a belt-wheel, and on
‘the opposite or front end an-eccentrie, @. This
‘eccentrice is intended for oscillating a working-

beam, A% in the Iower side of which the dies

| are secured, for which purpose I employ two
Yoked pitman-rods &’ a/, which are pivoted to
the Deam A3 on opposite sides of 16, and ex-

tend up on cach side of the sald eccentric, so
that the shaft A?passes throngh the vokes and
forms guides for these rods, as shown in the
drawings. -
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Above and below the eccentric @ are anti- | respective dies -¢ ¢ that the latter will be

friction rollers, which are applied upon’ trans--

verse rods passing through the pitman-rods '
o', which rollers are acted upon by the eccen-
tric @, so as to communicate to the working-
beam A3 a very rapid but regular motion.
Instead of employing an eccentric, @, to
oscillate the working-beam, a small engine

might be employed in its stead, so applied as
to communicate the power direct. I prefer,.

however, to use the cccentric with its yoked
pitman rod or rods for this purpose, as a much
steadier movement can be obtained than Dy
the use of a crank, and by having the pitman-
rods yoked and applied to the driving-shatt,
reciprocating movements.

~ The working-beam A? is made of the form

as described, this shaft forms a guide for their

shown in the drawings, for the purpose of ob-

taining a considerable body of metal, which
will atford steadiness of motion, and prevent
the jars and concussions which are caused by
‘the hammers striking this beam from being
communicated to other parts of the machine
to any injurious extent. This working-beam
is arranged directly beneath the eccentric «,

and in the same vertical plane therewith, and
it is keyed on the end of a horizontal shaft, A%,

‘which lhas its bearings in the two vertical
plates A A’ of the main frame.

Beneath the beam. A2, and in the same ver-
tical plane, are two straight bars or hammers,
B B’, which are arranged to reciprocate 1n
right lines and in inclined planes, as shown in

Fig. 3. These hammers are held by guides b |

bnear their lower ends, and abut against elas-
tic blocks I b’ at the termination of their de-

scending strokes, which blocks are applied to |
abutments that are formed on the guides b b.
The upper portions of said hammers I3 I3/ are

supported by means of a Y-shaped portion,
B2, that is formed on the plate A directly be-
Jow the shaft A% and these hammers are held
down in place upon said support by means of
strong springs 0%, one of which is shown in Ifig.
4, which springs are designed to allow the
upper ends of the hammers to spring slightly
upward when or just before they strike their
respective dies ¢ ¢/, thus preventing the ma-
“chine from being broken or deranged. I have
found that upper gunides corresponding to the
lower guides, b b, will not answer a good
purpose, as the hammers bhave a slight up-
ward thrust when they strike, which breaks
off the guides; but by having elastic guides §°
placed on top of these hammers they will yield
and preventanyinjuriousshocks. Suchspring-
gnides may be made of several steel plates or
leaves secured firmly into the frame-plate A,

and supported, near their outer ends, npon the

wings of the fixed block B>

Each hammer receives its motion from the

working-beam A? by means of two curved pit-
man-rods, ® 0% so that as each arm of this
beam rises it carries with it its respective ham-
mer with a quick motion. These hammers
" B B’ are so arranged with reference to their

brought in a position to be struck by the ends
of the former at the termination of their up-
ward strokes. I desire to .give the ham-

mers very quick motions and to have their,

connecting-rod pivots play sufficiently loose to

effect this object. The hammers will thus be al- -

lowed to rebound from the nail-rod a short
distance immediately succeeding each blov.

The dies ¢ ¢/, between which and the ends of

the hammers the nails are forged, are suitably
secured into recesses which are formed 1n the

‘working-beam A% so that they can be removecd
at pleasure. The ends of these dies which
are exposed are shaped somewhat as I have
shown in Fig. 7, for serving,in conjunction.

with the ends of the hammers, to produce a

nail of the proper shape. The end of the
hammer B and the end of the opposite die ¢
operate to produce the flat sides of the nails,

and the ends of the hammer B’ and die ¢’ pro-

duce the shape required for the edges and

heads of the nails. - - _
Upon the driving-shaft A% between the

frame - plates A A/, a worm-screw 1s keyed,
which engages with the teeth of a horizontal
spur - wheel, C, which is keyed on the upper

end of a vertical cam -carrying shaft, C/, that

is supported by upper and lower bearings, as

shown in Fig. 4. This shaft C/ carries five
cams, (* C* C* C° C, which are intended for

olving the required - movements of two

pairs of nippers, and also to a pair of shears.
'The uppermost cam, C?, operates to close the
shears through the medium of a spring-lever,

d, connecting-rod &', an angular lever, d?, and

a connecting - rod, d° which latter 1s pivoted

to the upper end of the shear-lever d*. This
shear-lever dis pivoted to a curved projec-

tion of the poition B2 and has a shear - blade,
1 . ,

@5, secured to it, which operates, in.conjunction
with the fixed blade d° on the portion B? to

cut off the nail from its rod. The shear-lever
d* extends along just behind the cutting-edge
of the blade d°, and serves as a support for
the nail-head during the operation of sever-
ing the nail from the rod. | -

By reference to Iig. 2, 1t will be seen that
there is a short hook or spur, d’, formed on
one corner of the movable shear-blade o>,
which is intended for preventing the nail-rod
from slipping during the operation of cutting
off a nail. .

The shears should be arranged in a line
which coincides with the point where the natl
is formed, between the hammers and dies,
as shown 1n Kig. 3, and at such a distance in

front of the Leam A? as to allow the l]::;’bilS to

drop free from the machine when cut otl.
The shears are operated by the cam C° once
in every revolution of the shaft €/, and when
the shear-arm is released from said cam o
spring, d8, opens the shears again.
The circular cam C3, which 1s located below

cam (? on the shaft C/, is intended to assist

the cam C¢, which is near the lower end of the
shaft C’, to operate the feeding -nippers D,

i
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of metal which is forced out from the back |

side of the dies and hammers, or point of the
nail, in consequence of varying thicknesses of
nail-rods. Should such be the case, I shall
employ a pair of shears for cutting off such

metal, - | |

Having thus deseribed my invention, what
1 claim as new, and desire to sccure by Let-
ters Patent, is— e

1. Oscillating dies operating in conjunction

with hammers which move.back and forth in
a right Iine, are arranged in inelined positions,

and operate substantially as described.
2. The combination of two liammers, B 13/,
~with the oscillating die head or beam AS® and

connecting-rods 5% b% arranged to operate sub-

stantially as described. | |

<. The combination of the die-beam A2, in-
clined hammers B B/, eccentric a, and yoked
- pitman-rods «’, the latter being guided by the
driving-shaft A? substantially as described.

4. The application of spring or yielding
gnides 0% to the reciprocating hammers, sub-
stantially as described. B |

9. The rocking feed-nippers D, constructed
and operated so as to gripe the nail-rod, and
then deliver this rod between the nippers I,
I a position to be acted upon by the hammers
and dies, substantially as described.

0. The application of a support and guide, 72,

to the nippers D, for guniding the end of the
naill-rod up to the gage I, substantially as de-
seribed. . - _ T
{. The adjustable gage F,in combination
with the rocking feed-nippers D, substantially
as described. - . | |
8. The pair of shears d° d°, constructed and
operated substantially as deseribed, and ar-
ranged in front of the point where the nails
are forged, and in such position as to allow of

‘the feeding of the nail-rod to a proper position
by the nippers D, substantially as deseribed.

9. Communicating motion to the shears,and
also to the feeding-nippers, from the driving-

shatt A® through a cam -shatt, C/, by means

substantially as described. - D

10. The employment of the reciprocating
retracting-nippers L, so arranged and oper-
ated as to take the nail-rod from the feeding-
nippers, hold it until the nail is finished, and -
then retract the nail from the hammers and

dies, substantially as described.

11. The combination of the hooked rod or:

lever j with the nippers E, substantially as -
-and for the purposes stated. |

12, Iitfecting the opening and closing of the
nipper-jaws g ¢’ and hook & substantially as

“desecribed.

13.  Connecting the nippers 'E to. a recti-
linear reciprocating rod, ¢°, which passes trans:
versely through the frame-plates A A/, and is
operated by means of a cam on the cam-shaft
U’ and a spring, substantially as deseribed.

14. The adjusting-screw ¢4, or its equivalent,
applied to the rod ¢, for regulating the length
of its strokes, substantially as described.

- 15. The combination of the hook or stop d"
on the lower shear-blade, d° with the retract-
ing nippers E, substantially as and for the pur-
poses described. -- | |

~ 16, The.combination of rocking feed-nippers
D, the retracting-nippers E, and the shears
with devices for forging horseshoe-nails, said
parts being arranged substantially as de-
seribed. -

AMOS WHITTEMORE.

Witnesses: .
JOSIATL W. Coo0xK,
- HENRY THAYER.
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which are arranged on the left of the shears,
as shown in Figs. 1 and 3. -

The two levers e ¢ of the nippers are piv-
oted together nearly at right angles to each
other to form the griping-jaws. The rear
end of the jaw -lever e is pivoted to a short
connecting - 1‘0{] ¢’, which 1s again pivoted
to the rear end of a rod, e tlmt 1s piv-
oted to a right-angular 1ever 84 by means of
a link, €. The lev‘er e 18 pwoted to projec-
tions from the frame-plate A, and its inner end
is curved, as shown in TFig. 4, so as to be lifted
by the cam CF once in every 1ev0111t10n of this
cain. The spring €5 depresses the inner end
of lever ¢!, and closes the nipper-jaws when re-
leased from eam 5. The connectin o-rod € is
pivoted at an intermediate point between its
ends to the short arm of the lever ¢/, so that by
the vibration of thelever e¢* thenipper-jaws will
“be opened and closed. Thelower end of the le-
ver ¢ 18 suitably pivoted to the block b2, so
that 1t will be allowed to vibrate about this
- pivot; and the right-hand end of this lever
¢’ 1s connected by arod, €7, to a transverse arin,
Y, which is pivoted at its rear end to a pro-
jection of the frame-plate A/, and which is held
down upon the upper face of the cam C° by
means of & spring, D? This cam C’ 1s con-
structed with two elevated or stepped faces
upon it, upon which the toe of the arm D’ rests.
By the revolution of the cam C? the arm D’ is
elevated upon the highest plane thereof, which
moves the nippers D Dack toa position (shown
i Ifig. 1) for receiving between their jaws the
uail-rod; then, when the toe of arm D’ drops
upon the second elevation or step of the cam
3, the mippers are moved up to the position
shown 1n Ifig. 3, where they are arrested until
the shears open, after which the toe of lever D/
drops down upon the lowest surface of the cam
C?, and brings the nipper-jaws in a position to
allow the hammers to act upon the end of the
nail-rod. The nippers hold the nail-rod in the
latter position until the second pair of nippers,
L, move up and gripe it, when cam C° opens
the Jjaws of said nippers D when they retire
and leave the rod firmly griped by nippers L.

When the nippers D are in a position for re-
ceiving the natl-rod {from the hands of the at-
tendant, as shown in Iig. 1, ﬂ]ey are directly
opposite the apper end of a gage, I, against
which the inner end of the nful rod is caused
to abut until it is griped by the nippers. This
cage I 1s pivoted at its lower end to the left-
hand guide b, and secured at 1ts upper end by
means of an adjusting scerew, f, and an adjust-
able abutting-screw, /7. In conjunction with
this gage 1 employ a support, /7, and, it desir-
able, two curved guides, for keeping the nail-
rod in place while 1t 18 moved up to the work.
By adjusting the upper end of the gage F the
amount of metal required to enter the space
between the hammers and dies to form a nail
can be regulated.

The retracting-nippers K consist of two
curved griping

‘pivoted together at ¢% and arranged in front

Jjaws or levers, g ¢, which are

| b3 the ecam C° on blnft .

of the shears, so as to move 1n a right line ap
toand from the same. The upper jaw, ¢, is
curved, as shown in Ifigs. 1 and 5, and secured
rigidly at ¢* to a horizontal transverse rod, ¢3,
which passes freely through the two {frame-
Plates A A/, and at certain times abuts against
the end of an adjusting-screw, ¢!, which is
tapped through a bracket on the back side of
the plate A% as shown in Fig. 4. The lower
end of the arm of jaw g passes throngh and
1s guided by the forked arm h.

To the rod ¢*, and near its rear end, a curved |
rod, ¢°, is pivoted, which proceeds forward and
18 pwoted at 1ts frout end to a vibrating arm, ¢°.

This armm ¢° is acted upon Dby the cam Cton

shaft C’ once in every revolation of the latter,

and the rod ¢°, with its shears If, is moved

outward the proper distance to bring the fin-
1shed nail in such a position-between the shears
as to allow the latter to cut off the nail from:
its rod. As the cam ¢ moves around, the
spring &/ will move therod g’ with its bhears,up
to a position for again griping and drawing
out the nail-rod. |

The adjusting-screw ¢, against which the in-
ner end of the rod ¢° abuts when the cam C*
releases itsarm ¢% isintended forregulating the
length of strokes of the shears K, so that the
finished nail can be drawn out to a proper po-
sition for being severed from itsrod by the
shears. -

The lower jaw, ¢/, iscurved, as shown in F1 o8,
Land b, and its arm 18 pivoted to the upper end
of a connecting-rod, ¢7, the lower end of which
18 pivoted to an arm ¢°, which 1s acted upon
The arm or lever
g% is pivoted to the frame-plate A so as to vi-
brate in a vertical plane, and its inner end is
bent, so as to be depressed by the cam C° once
in every revolution of the shaft C'. -~

The spring /? is used for closing the jaws ¢
g’ when the cam (' ceases to oper 1te upon the
lever ¢°.

In conjunction w1t11 the griping-nippers L,
I employ a lever, j, having a hook formed 011
one end, as shown at £, Fig‘s. 1 and 5, for the
purpose of bringing the nail-rod in & proper
position between the two jaws g ¢/, as these

jaws take the nail-rod from fthe feeding-nip- =~
The lever j 1s pivoted to the upper jaw

pers.
at ¢, and 1ts outer end is forked, so as to play
upon the pin which pivots ‘rhe 10W er jaw to its
cohnecting-rod.

In the operation of makm o horseshoe-nails |
with the machine above described, one person
1s required to attend the machine for heating
the rods, presenting them between the feeding-
nippers, and removing them from the retract.
ing-nippers. A furnace for heating the rods
should be arranged near the machine, so that
as fast as the rods are released from the re-
tracting-nippers E they can be removed and.
heated, and then introdunced between the jaws
of the feedmn -nippers, when the latter are in
the position ,shown n b] . 1.

In the operation of forﬂ*mo the nails it may
be found necessary to cut oﬁ the superfluity

-,
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