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‘ROBERT ROSS, OF VERGENNES, VERMONT.

'IMPROVEMENT IN' MACHINES FOR FINISHING HORSESHOE-NAILS. .

" -Specification forming partof Listters Patent No. 172,660, dated January 25,1876; application filed
November-16, 1872. ' :

To-alliwvhom it may concern: ‘
“Be it knownthat I, RoBERT Ross, of Ver-
sgennes, in-the county of Addison’ and:State-of"

‘Vermont, have invented:an Improved -Ma-

“chine for the Manufacture of ‘Horse-Nails; of
‘which ‘the following is-a specification : oo
The machine-to- which my improvements re-
“latehas for its-object therolling, pointing; and
finishing of horse-nails ' which have been ap-
‘proximately -shaped by other means; and
the various features of ‘improvement range
themselves in three groups;as follows : ‘First,
the feeding mechanism, by ‘which the ‘nail-
“blanks, when received-into -the ‘machine, are
earried forward-successively to the rolling and
‘tothe pointing and trimming devices ;-second,
‘the rolling méchanism, by which the faces of
‘the-nail are -renderéd ~smooth, asymmetrieal
‘taper is'secured;and the body of the nail-is:
“Gouwpacted;and its fibers'thereby strengthened’
-and made more tenacious ;-third, the pointing’
-and-trimming devices, by means of whicl the’
‘requisite bevel ‘for -horse-nails ‘is ‘introduced:
“apow-one-surface of the:point, and all:surplus
‘metalfinally trinwmed off ‘from the point and.
‘gides of‘thie nail. ;
In “the accotnpanying drawings, composed
of ‘two:plates, Figure 1is-a vertical ‘indirect!
“eross-section-through ‘the: planesindicated by
lines-@"of Fig. 3,:the ‘plan -below being . pro-:
- jected tosshow the arrangement-ofithe levers:
“and-eams for operating-the rolling ‘and - trim-!
“ming dies. - Fig:2is aplanviewof the machiie.’
‘Fig:3ipresents a view of -the side of the roll-
ing mechanism with-the curved-roll lever ve-!
-moved ‘to “show'the ' interior-working parts.
‘Fig.-4 is “an-enlarged view of : the roll-blo¢k.’
‘Fig. 5is a plan-of -the sliding barfor operat-
ing the die-carriage. ‘Fig.'6 is a vertical ‘sec-
“tion-of-the rolling die and earriage on the line:
22! Fig. 5.  Tig.T-is-a’side view of ‘the bell-;
~efank'lever for operating-the juws on the trim-'
‘ming-dies ; “and-Fig. 8 is-an enlarged view-of
“the worm-wheéel 'and “endless - screw: for trans-
‘mitting wotion from ' the main-shaft to the:
feeding'mechanism. : SRR
The feeding - mechanism -comprises the fol-
‘lowing: parts, as designated by the respective
Tetters upon the drawings : ‘The crank ‘A, the
pawl B, the ratchet-wheel C, the endless:screw
Dy the worm-wheel E, the vertical shaft F, the

|*wheel,

‘|'feed-wheel G, and the inner and outer concen-

tric guide-rings H 1. a @ represent the teeth
‘upon-the rim of the feed-wheel, so shaped ‘in
plan that.the spaces between them will be ap-
proximately rectangular,,

‘The principal parts composing the rolling
mechanism are as follows: The belit lever J,
‘withrits erank-pin b and curved slot ¢; theroll-

‘block’ K, with its bridge d and adjusting-screws
~¢ ¢; the nail-roll L, with its friction-voll f; the
~die-carriage M, provided with the bridgeg, ad-

Jjusting-screw kb, and spring &/, and carrying
theroll-die composed of the central part s and
the two'side pieces j j; the grooved cam N ; and
thesliding bar O, fitted with the diagonal pro-
jection k. :

. The various.parts of the pointing and. trim-
ming mechanism are designated as follows:
The punch-stoek P ; therock-shaft Q; the lever

Ry with itsslot land eccentric m; the beveling-

punch S ; the -beveling-die. T'; the trimming-

:punch V5 the trimming-dies W ; and the cen-
‘tering devices, consisting of the arms » n, the
bell-erank: levers o/ o/, and spring p. -

The uprights w e« w w and the table X
constitute the frame of the machine, upon
which the operative parts are supported; and
Y:is -the main -shaft. - The main ‘shaft rests

‘inbearings -suitably attached to any of tlie
‘uprights adjacent to. each other. 1
‘motien ‘in rany convenient manner from the
‘driving-power, and transmits it in turn, by
-means of its ‘ecceutrics, cams, and erank, to the
‘working.parts of the machine.- S

It receives

The: principal parts of the feeding mechan-

‘ism ‘are the horizontal ratchet feed- wheel,

which is.caused to revolve with -an intermit-

tent ‘motion,-and the two' concentric. gnide-
-rings. - These guide-rings are elevated the ve-
-quired height above the table, being support:

ed upon independent series of standards + » »
and ¢’ s’ ¢/, The outer one of these ringsis

‘miade of 'such diameter as exactly to. inclose

the feed-wheel, with only play eliough between
‘the two to permit the easy movement. of the
The spaces :between the teeth upon
the periphery ot ‘the feed - wheel are -large.-
enough to permit the Lead of the nail:blank
to drop through them, while the annular space
between the two guide-rings is wide enough
to receive the shank of the nail, but not wide
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11‘ou0h to permit the head of the nail to pass.

The inner guide-ring, moreover, is placed at-

a "distance below the rim of the feed-wheel
somewhat more than equal to the height of
the head of the nail, so that when  fhe n’.til’ is
driven rearward mto the trimming - die its

movement shall not be.impeded -by the head

striking against tbe lower part of the notches
- in the rim of the wheel.  Tor the purpose of
carrying the nails around in‘the annular space

between the guide-rings, the teeth on the feed-

wheel are prolonged downward below the gen-

eral plane of the under side of the wheel, as

.shown at ¢.t, these prolongations striking
against the heads of the nails as the wheel
revolves.’

The inner guide-ring is broken away at a
point opposite to the trlmmmg die, to permit
the nails to.be discharged rear ward into and
through this die. . ,

It is necessary that the feed-wheel should
revolve with an intermittent motion, since the
nail mnst be brought to a state of rest before
both the rolling and the pointing mechanisms,
and so remain long enough for these devices
to perform their respective functions. This
intermittent motion is secured by mounting
the wheel upon a vertical shaft, which carries’
a worm-wheel upon its lower end, the teeth

- of this worm-wheel meshing with the threads.

of an endless screw upon the horizontal shaft
which carries the ratchet-wheel, actuated by

a pawl receiving its motion from a crank, or

other equivalent device, upon the main shaft.
At each revolution of the main shaft the

ratchet-wheel will be advanced one tooth, this'

wheel, and, of course, the feed-wheel also, re-

maining at rest during the time occupied by;

the crank in withdrawing the pawl from one

. tooth and engaging it with the next; and the.
piteh of the thread of the endless screw must
be so adjusted with reference to the number
of teeth upon the ratchet-wheel, as well as the'
nuamber. upon the worm-wheel and upon the:
feed-wheel, that at each revolution of the main’

shaft the teed wheel will be advanced through

a space equal to the distance from the mlddle;

. of any oune of the notches on its periphery to

the middle of the noteh next adjacent. Fur-
thermore, the arrangement of ‘parts must be
such as that when the feed-wheel is brought'
to a state of rest, the middle of one of the’
notches in its perlphery will be found imme-
diately above and in front of the middle of the.
rolling-die, the middle of ‘the corresponding’

notch onr the opposite side of the feed-wheel
being at the same moment brought opposite
to the trimming-die, and the middle of the

notch next preceding this. bemg Teft in front

of'the beveling-die.

To compensate for any loss of motxon by
the wearing of the thread of the endless screw’
and of the teeth of the worm-wheel, the shaft’
which supports the endless screw has its bear-
ing-in-an-adjustable frame, #, and grooves are
cutin the worin- wheel at the base of the teeth,

and corresponding spiral grooves formed be-

tween the threads of the endless serew. The -
adjusting-screw V’/ will at any time carry the
endless serew into more intimate contact with
the worm-wheel, the edge of the thread of the

‘screw entering tlle above described grooves

Detween the teeth of the wheel, and the points
‘of these teeth entering the splral groove cub
at the base of the thread which forms the end-
less screw. As shown in the drawings, the
frame which supports the endless screw is
held to its support by means of a screw-bolt
passing up through a slot, this slot permit-
ting any requisite degree of adjustmeént of
frame.

The rolling devices consist, in the main, of
a bent lever pivoted to an ad_]ustable frame,
X/, and carrying the roll upon its frée end, .

-and of a compound die, whicly, through the

mediam of the carriage upon which it rests,

‘| has a reciprocating motion imparted to it by

connection with-the grooved cam upon the
main shaft. The roll-lever is pivoted to the
adjustable frame by means of pins passing”
through the two lugs, into which its pivoted
end is divided, and is operated by means: of
a crank-pin apon, the main shaft, workingin
the eurved slot formed inthe body of the le-
vu', this slot being so shaped (substantially
as shown in the drawings) that during a por-
tion of the revolution of the shaft the lever will
remain at rest. -The crank-pin, furthermore;
which operates this lever, is so adjusted with -
reference to the grooved cam from which the
reciprocating movements of the-die.carriage
are-derived, as well as the position of the
crank from which the feed-wheel derives its
intermittent motion, that the die-carriage is
not-advaneed until, at each revolution of the
‘main .shaft, the feed-wheel has been brought
to.a state of rest, and the nail-roll. dees not
begin its work untll the die has been ad-
vanced against the nail to be rolled. After
the roll has passed over the face of the nail, -
pressing. it into the die, and: thus' shapmg 1t
and smoothing its surfaces, the diéis retract- -
-ed from contact with the nail before the feed-
wheel receives another forward -impulse frop -
the main shaft, thus leaving the teed-wheel
free from any obstructlon that would other-
wise arise-from the confinement of" the na11 )
between the roll and the die. - :
The roll-die consists of a central piece m

“closed between two 'side pieces,:the central

-piece being made tapering in its transverse
-vertical section”to correspond with the taper
‘of the two sides of a finished. nail; and ‘being -

-set back from the face of the sule pieces.a

trifle less than the thickness of the nail: The[‘_
‘three pieces are confined, by suitable mecms, ‘
in a block or carriage; Whu,h in turn, is held |
to its seat by means of two' beveled blocks, ‘
z which are fastened to.the table in 'such:a

way that their beveled faces rést upon and in-

“contact with the inclined planes formed upon

the sides of the die-carriage. This block orf -

-carriage is cut away tra-usve'rqely upon itsun-
.der.side.to.permit the. movement beneath. it
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of the sliding bar O, by means- of which its
alternate advance ald retrograde. movement
areeffected, this reci procating movement being

attained by meaus of a pin or diagonal tongue ‘

upon' the upper side of the sliding.bar, mov-

ing'in a correspondin g diagonal groove tormed.

on the under side of the
sliding har.is attached ‘to one end of a lever,
which is pivoted upon one side of the frame of
the machine, the other end of the lever enter-
ing the groove in the cam N upon the main
shaft. o Lo S -
. Inorder to facilitate the disengagement of
the. nail from the die after it has been pressed
into it by.the roll, if may be necessary that
the céntral piece should riot move back 80 far
as the two side pieces. This differential move-
ment inay be accoinplished in various ways.
The. method which I prefer, and have illus-
trated in’ the drawings, is to _
the central ‘piece 4, through which a pin shall

die carriage.. This

pass,” baving its ends resting in the side

pieces, or, more con veniently, the sides of the
carriage. A strong spring” also,. as repre-
scunted by 2/, is to be placed at the rear of the
central piece, between it and the adjusting-
screw k; then, as the die-block with the two
side piecés begius to move back, the central
piece will be held’ stationary by the foree. of
- the spring, and thus the hold 'of the nail will
become 80 loosened” that it will offer no im-
pediment to the further, movement of the die.

thereby made to partake of the rearward
movement of the carriage. ' ' B
As the rolling of thenail has a tendency to
“bend it, it Lecomes necessary to curve the
face of the die away from the roll: .In pra¢.
tice it is curved upon a radius of about eight
inches, both the central and side pieces hav:
ing the same’ curvatures. This, under the
pressare ‘that would ordinarily be pus upon
the rolly will leave the' nails. practically
straight. A this carvature of the face of the
die causes the lower part of it to project far-
ther’forward than the upper part, the point of
the nail may be prevented from .gtriking
against the side of the more advanced part
by the use upon the face of the inner guide-
ring of a guide-shield, y, so arranged, as
~shown in the drawings, as to.throw the point
of the nail forward trom its vertical position
as it approaches the die.

The.amount of pressure to be applied in roll-
ing the nail may be regulated by means of the
sliding frame X, to which the roll:lever is piv-
oted. Thisframe, as shown in the drawings, is
located upon the table of the machine, being se-

. cured against lateral displacement by the two
bars between which it is confined, while its
position, and consequently the position of the
roll, with .reference to the face of the dies, is

" made adjustable by means of an adjusting-

serew, 2, which is seated in a permanent stand-
ard rising from the table, and which enters the
frame. The nail-roll is of small diameter, it be-

“and turuing with it.

form ‘a slot in’

‘ing found in practice that such a roll is nec-

essary in order that the nail may not be so-
stifened that it will not readily clinch.

To aid the revolution of this small roll a fric-
tion-roll of much larger diameteris used, thelat:

_ter bearingagainst the periphery of the former,

The two are monnted in
a common frame, K, which is supported in.the
outer free end of the roll-lever. ~This frame is
made adjustable toward and from the center
of motion of the roll-lever by means of the two’
screws ¢ seated in the bridge d, which passes in

the rear of the roll-block. By thus varying -

~the distance between the cénter of motion and
i the operative face of the roll the latter is made
‘to travel on a curve of longer or shorter radius,

and thus the pressure against any part of the
nail may be regulated at pleasure. The nail,

‘after being rolled, is carried forward by the

feed-wheel in succession to the beveling and
the trimming devices. : ’
The stock to which the beveling-punch is at-
tached is borne upon a rock-shatt, Q, which’
is supported in bearings upon the side of the:
machive opposite to the main shaft, and is
operated by a slotted lever, R, embracing an
eceentric upon the main shaft. The descent
of this lever causes the beveling-punch to com-

-press the tip of the nail between it and a die,

T, which has the form of an inclined plaue
projecting from the face of a stationary die-

: block seated on the table. -
Whien the pin strikes against the end of the. |
slot in the central piece,- that piece also is:

This bevels one face of the point of the nail,
and at the next revolution of t he main shaft the
feed-wheel carriesthe nail into position between
the trimming-die W and the trimming-puneh

-V, which latter is seeured upon the same stock
:with the beveling-punch. By mneans of an ad-

Jjusting-serew, which enters the punch-stock

from the rear, the position of the beveling-
-punchrmay. be regulated at.pleasure, so that
.the point of the nails may be‘_comprgssed., ,

witlr'a greater or less force, o
The trimming-die, the ‘tunction of which is

to trim from the sides of the nail, and’ more’

particulatly from its point, any surplus metal,
is placed directly opposite the break’in the in-"
ner guide-ring, and as the punch-stock again
advances the trimming-punch drives the nail
rearward, and forces it into and:through the
dies, when it drops through a hole in the table,
and is discharged,

In this operation it is necessary that the
nails, notwithstanding any variation that may
oceur in their ‘width, should be accurately
centered in front of the-trimming-dies.

To effect this the bell-crank levers o are
used, pivoted upon' suitable standards rising
from the table, the inner ends of the levers
being so fastened together that each may par-
take of the movements of the other.

Lo the outer ends of these levers, and above
and a littlein front of the trimming-die, arms
n are pivoted, which move in suitable ways
in the apper surface of the block which carries
the die, the length of the arms being such
that wheu the levers are in their normal po-
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sition the ends of the arms will bea some-
what less distance apart than the width of

a nail, the opening between them being at the |

same time directly in front of the opening be-
tween the dies.

the ends are slightly beveled outwardly, and
they are made to gripe the nail with thé re-
quisite firmmess by means of one or more
springs pressing against the levers at any
convenient point. These springs also causé
the ends of the centering-arms to approach
each other when the nail has been drivén
through by the punch.

It is evident that many of the elements in

‘this machine may be varied without in any |

way effecting the characteristic features of
my invention. For instance, if preferred, an
eéccentric may be substituted for the crank,as
a means of operating the pawl that actuates
the ratchet.wheel and communicates the in-
termittent motion to the feed-wheel Beveled

_ gears may be used instead of the ‘endless
serew and worm-wheel, as a means of commu- |

nicating to the vertical shaft of the feed-wheel
the motion derived from the mainshaft throngh
the pawl and ratchet-wheel. A pin project-
ing from the upper surface of the sliding bar
may be used .in lien of the diagonal tongue

shown in the drawings. . In place of a crank- |-

pin working ina slot in the lever that actuates

| the notehed féed-whéel pr
G b

, In order that the nail may
readily enter between these centering-arms, |

‘spiral groove cut

projecting downward
the nails around bétween
2. The combination of 1
crank, the pawl and ra
endless scréw and y
alents, substantiall
8. Thé combination o
mounted in adjusta
e cut between the 4
the worm-whieel provided with grooves be-
tween the teeth, substantially as and for the
pirpose set forth. . . . .
4. The combination of the roll-lever and
ame, equi

¢l, and the
héel, or theirequiv-
d.

y a8

7. The combina
of & féed-whieel, a
h thi

the roll:stock, this lever may be lifted by a “déses

cam on thie main shaft, and allowed to fall | into

by its own weight. And for various other of die -

tlie_sedondary elements of the machine it is
evident that mechanical equivalents may be
. used. :

1 do not propose; thierefore, to limit mysel
in the practice of my invention to the préc
construction herein shown in all its ‘details;
but I desire and hereby intend o reserve th
right to substitute for any of the devices here.
inbefore_described any equivalént devices,
providéd I do not thereby depart from ‘the
_principles of the invention..
What I claim as new in this machir

. ‘and
desire to have protected by Letters Patent of
the United States,is—. .
1. The improved nail-carrying devise com-
posed of the two concentric guide-rings and

ROBERT ROSS.

J. G. HINDES,
W. F. HINDES.



