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UNITED STATES

PATENT OFFICE,

EDWARD B. PARKHURST, OF WOBURN, AND CLINTON LOVELIL, OF BOSTON,
MASS., ASSIGNORS TO THE ALBERT NAIL COMPANY, OF NEW YORK, N. Y.

‘WIRE-NAIL MACHINE.

. SPECIFICATION forming part of Letters Patent No: 345,534, dated July 13, 1886.

Application filed March 1, 1886.. Scrial No. 193,597,

To all whom it may concern:
Be it known that we, EDWARD B. PARK-
HURST, of Woburn, in the county of Middle-

" Bex, and CLINTON LOVDLL of Boston, in the

10

county of Suffolk, and State of Massachusetts,
have invented certain new and useful Improve-
ments in Wire- Nail Machines, of which the
following is a specification.

This invention relates to that class of wire-
nail machines in which half dies co-operate in
pairs in severing a length of wire midway of

" its length into two pzubs, and forming points
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on the ; proximate ends of said parts, and ham-
mers arranged in pairs co-operate with said
dies in upsetting or forming heads simulta-
neously on the outer ends of the nails or nail-
blanks held by the said dies, two nails being
thus formed by one operation.

The invention relates more particularly to
machines of the class named in which a rotary
head is employed, having a series of half-dies,
as in the machine shown in Letters Patent of
the United States granted to N. C. Lewis,
October 13, 1885, No. 328,237.

The invention has for ifs object to provide
certain improvements in the construction and
operation of machines of the class above
named; and it consists in the several improve-
ments hereinafter described and claimed.

Of the accompanying drawings, forming a
part of this specification, Figure 1 represents
a side elevation of our 1mp10ved machine, a
portion at one end being broken away. FJO"
2 represents a top view of the same. Tig. 3
represents an end view. Fig. 4 represents a
side view of the rotary head. TFig. 5 repre-
sents a front view of the head. Fig. 6 repre-
sents a section on line z «, Fig. 4 TFigs. 7
and 8 represent detail views.

o represents the supporting - frame of the
machine,havingbearings in which is journaled
the horizontal axis 3" of a rotary head, 0.
(Shown in detail in Figs. 4, 5, 6, and 7.) The
head b has a sgeries of half dles, ¢ ¢ ¢, which
co- opelate w1fh snnllarly -formed reciprocat-
ing half-dies ¢’ ¢ in severing léngths of wire
into two equal parts and formm points on
the adjacent ends of said parts. ’I‘he head b
is rotated step by step by mechanism herein-
after described, and is held after each partial
rotation, while the half-dies ¢ ¢ advance-and

‘back @ like distance.

{(No model.)

recede from it, said half- dies being attached
to slides or cross-heads d 4. - (Shown in Fig.
2 and in dotted lines in Fig. 1.)

The half-dies ¢ ¢ are located at opposite
sides of the head b, and are reciprocated si-
multaneously, so that when one is approach-
ing the head the other is receding from it.
The head is held after each partial rotation

‘to present two of its half-dies to the dies ¢ ¢/,

so that when each half-die ¢’ advances it co-
operates with one of the half-dies ¢ in sever-
ing a length of wire and pomtmof the parts
thus separated.

The head is rotated step by step by means
shown clearly in Fig. 8, and by dotted lines
in Fig. 1, viz: a pawl, ¢, a collar, f, mounted
to oscillate loosely on the axis of the head,and
having an ear to which said pawl is plvoted
and a rateheb, g, affixed to sald axis, the pawl
being engaged with the teeth of said ratchet
by a spring, <. The plate or collar f is os-
cillated to cause the pawl to alternately slip
upon and engage with the ratchet by means
of a cam, %, on a vertical shaft, j, journaled
in bearings at one side of the frame a, a le-
ver, k, pivoted at 7 to the frame, and having
its shorter arm engaged with said cam, and
a rod, m, connecting the longer arm of said
lever with an ear on the plate or collar f. The
oscillations thus imparted to the collar f are
of sufficient length to cause the pawl to alter-
nately rotate the ratchet ¢ a distance equal to
the length of one tooth thereof, and to slip
The head is locked after
each step or partial rotation by a toofh or de-
tent, n, formed on a rod, o, which ig adapted
to slide in bearings p p on the frame «, and is
pressed normally by a spring, ¢, against the
ratchet, so as to enter a notch, r, formed in
each ratchet-tooth, at the close of the move-
ment imparted by the pawl. Said tooth is
lifted during each backward movement of the
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ratchet by the contact of a cam projection, s, .

on the collar £ with a shoulder, ¢, on therod o,
the ratchet being thus unlocked, go that it can
be rotated another step by the pawl e.

The slides or cross-heads d d, carrying the
half-dies ¢’ ¢, are reciprocated by means of
toggle-joints w «, the members of which are
pivoted, respectively, to said slides and to the
frame ¢, as shown in Figs. 1 and 2, a lever; v,

95

100



1C

L5

23

30

40

45

50

55

6o

65

pivoted at ¢ to the frame a, and oscillated by
a erank or ceeentrie, #, on:the main driving-
shaft, and rods w0, connecting the lever» with
the toggle-joints u «, the arrangement: being
such that the oscillations of : the lever throw
the members of one joint out of and those of
the other jointinto alignmentsimultaneously,
as shown in IFig. 1, thus forecing one half-die
¢ against and drawing the other away from
the head d.

The wire to be-eonverted: into- nails is'sup-
plied to the head b at two points by two pairs
of feed-rolls, @ d"and ¢' ¢, two lengths of wire
being moved simultancously by said feed:rolls
into position to be cutoff from thesupplying-
wires:  : Said feed-rolls arearranged todeliver
the wire near the perimeter: of the head ¢ at
diametrieally-opposite sides thereof, as shown
in Fig: 1; and each pair of .rolls delivers ‘its
wire through: a tubular: guide, /', (shown  in
Figs. 2 and 6,) whieh guides are externally
serew - threaded : and  inserted - in- threaded
sockets in:the frame ;50 that theyare adjust-
able in and oub.: The lengthsof wire are sev-
ered fromthe main wires by cuttersg'g’, which
are in rubbing econtact; or:nearly so, with the
inner ends of the tubnlar guides f* f7; through
whicl the wires are fed, and are reciprocated
crosswise of said guides by escillating ‘levers
W' iy to which they (the entters) are: secured.
(See Fig. 7.) - :Baid levers are pivoted, respect:
ively, at j/ and %’ to the: frame @, and arc os-
citlated, so as to canse the cutters to: operate
simultancously, - the cutters moving ' simul-
taneously inopposite directions and cutting
the wires while moving toward the axis of the
head b, in the dircetion indicated by the arrow
in Figs. 6 and 7.

The lever 2/ is engaged at one end with a
cam, I, on a vertical shaft, m’, journaled in
bearings on the frame a, and is oscillated by
said cam. The lever ¢’ is conneeted by a rod,
2/, with the lever 7', and is oseillated by said
lever /', as will be readily seen by referenceto
Tig. 7.

The arbors of the feed-rolls & & are con-
nected by gears o p, and the arbors of the
feed-rolls ¢ ¢’ are connected by gears ¢ o7,

¢ represents a vertical shaft journaled in
bearings in the frame ¢, and having at its up-
per end a gear-wheel, ', meshing with the
gear o', and imparting motion to the feed-rolls
d d’. The arbor of one of the feed-rolls ¢ is
extended downwardly, and provided at its
lower end withagear, «,meshing with the gear
¢ on the shaft ', so that the gear ¢ imparts
motion to both pairs of feed-rolls.

The shaft s is rotated step by step, to oper-
ate the feed-rolls intermittingly, by an arm, ¢/,
mounted to oscillate loosely on the shaft &, a
pawl, w0, pivoted to said arm, a ratehet, «/, af-
fixed to the shaft s’ and engaged by said pawl,
a crank, ¥, on the vertical shaft m’, and a rod,
¢/, connecting the wrist-pin of the crank y’
with the arm 7', so that the said arm is oscil-
lated, and its pawl is caused to alternately en-

-gage with and rotate the ratchet " and the
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shaft ', and to slip back on said ratehet, Said
wrist-pin is adjustable,; so:that the throw of
the rod 2’ can be varied to vary thelength of
the fecd-movement.

Wihen the wires are being {ed  forward; the
head b is locked: by the: devices :already de-
seribad, and the wires are fed Dbetween: pins
@, projecting outwardly: from : the half:
dies e, said: pins being -arranged at: oppo-
site sides of the wire-receiving cavities of
said dies, so that: they will hold the lengths of
wire Jaterally in the proper positions. = Arms
V0%, Figs. 4, b, and 6, are affixed to rods ¢! ¢,
attached to the frame a, and project over the
perimeter of  the:head b, so- that: the: wires,
when fed forward, will pass -between said arins
and the two half:-dies¢, then in positiontoire-
ceive said wires; thearms §* 0 being separated
from the perimetfer of the head sufficiently to
permit the casy insertion of the wireshetween
their outer ends and the said half-dies: ' Be-
tween thearms 0* 1* are located spring-guides
¢ ¢y extending substantially parallel with the
perimeter of the head from the' outer ends of
the arms 0 to or beyond the points on the
perimeter: of the head where half-dies ¢ stand
when:in: position to co-operate with the recip-
rocating half-dies ¢, said spring-arms beingar-
rangedito hold the lengths of wire against the
half-dies ‘while  the 'head is ‘being rotated ‘to
carry the :lengths of wire: from the positions
they occupy when first: severed: to the posi-
tions they ocenpy when they are being divid-
ed, pointed, ‘and headed.

Tach half-dic ¢ is: composed of a block or
body suitably aflixed: to the: head,; and. pro-
vided with a wire-receiving cavity extending
lengthiwise of it; and crosswisec of the perime-
ter of the head a central swaging cutter, 3,
formed to co-operate with a like cutter on the
reciprocating half-dies, divides a length of
wire and makes tapering points on the two
parts into which it divides the length, and
two gripping dies or jaws, 4 4, at the ends of
the block, said jaws being formed to co-oper-
ate with jaws of like form on the reciprocat-
ing half-dies in grasping the wire-sections
while they are being headed.

The cutters 3 are adjustable in the blocks,
so that they may be moved outwardly to com-
pensate for wear. Theadjusting devices here
shown are two wedges, f* ¢% which are in-
serted in eavities in the head 7, one of said
wedges bearing against the back of the eutter
3, as shown in Ifig. 6. The inner one of cach
pair of wedges may be moved by meauns of a
serew, 1%, to adjust the cutter, as will be read-
ily seen. Anyother suitable adjusting deviee
may be employed, however, if preferred.

§* §* ¢* ¢* represent four hammers or headers,
which are adapted to slide in guides or sock-
ets in the frame, and are arranged in pairs,
those of each pair being forced inwardly si-
multanecously against the outer ends of the
nail-blanks while said blanks arc held between
the half-dies of the head and the reciprocating
half-dies, the projecting ends of the nail-blanks

~1

7

£

85

5

(8]

g

~

I

—

—

95

68

10

30




I0

15

345,534 3

being thus upset and converted into heads.:
The two pairs of hammers operate alternately,
those of one pair being forced outwardly by
springs ¢, while. those of the other pair are
being foreed inwardly. The hammersare op-
erated by two levers, «* !, Fig. 2, pivoted
atv* v*to ears on the frame and bearing against
the hammers, as shown in Fig. 2. Thelonger
arm of said levers have slots w* w? in which
are fitted slides #* 2%, which receive adjustable
wrist-pins 4 1%, eccentrically affixed to disks
#* on the vertical shafts  and m’. The rotation
of said shafts (effected by bevel-gears a® there-
on meshing with bevel-gears % on the driving-

shaft 7*) cause the levers «* «? to oscillate, and

thus operate the pairs-of headers alternately,
as above deseribed. . -

The gripping-jaws belonging to the half-dies

~ ¢ are movable radially in guides in the head b,

30

and are made operative to grasp the nails only
after they have been separated and pointed by
the cutters, so that during the separating and
pointing operation the wire is free to elongate,
and the nails will not be bent, as they would
be likely to be if the wire were grasped by the
gripping-jaws while the nails are being sepa-
rated and pointed. Tothisend two collars, *#,
are fitted to rotate on the axis o’ of the head b,
each collar having two projections, j2 /%, Fig. 4.

Fitted to slide in radial guides'in the sides
of the head b are a series of slides or blocks,
k', the inner ends of which are arranged to
come in contaet with the projections j?4 on
the collars ¢°, while their outer ends bear
against the inner ends of the gripping-jaws 4.
To the collars ¢ are affixed arms 7, which
are connected by rods m? with arms »* n2 on a
rock-shaft, 0%, journaled in the frame ¢. Said
rock-shaft is provided with a bifurcated arm,

40 p’, the bifurcations of which bestride a cam,
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¢’, on the driving-shaft 7% the arm p*and rock-
shaff o being oscillated by the rotation of the
cam ¢*, and thus caused to oscillate the eollarsi®
through the connecting-rod m*. The projec-
tions j* being in the position shown in Fig. 4,
a movement of the collars in the direction in-
dicated by the arrow in said figure will cause
the projection at the right of the collar to push
outwardly aslide, ¥*, and through thelatter the
grippers 4 in the operating half-die ¢ at the
right-hand side of the head, thus causing the
grippers of said half-die to grasp the nails
therein. The succeeding movement of the
collars ¢ in the opposite direction causes the
other projection j* to act in like manner on
the grippers of the other operating half-die ¢,
and so on, the grippers of each operating half-
die being forced outwardly after the nails have
been separated and pointed, so that the nails
are rigidly held lengthwise only while the
headers are operating to form the heads.
The operation is as follows: The wires hav-
ing been simultaneously fed forward until a
quantity of each wire sufficient for two nails
projects between the head b and the spring-
arms ¢ ¢’, the cutters ¢’ ¢ move simultane-
ously, cutting off two lengths of wire. The

head b then makes a partial rotation until it
brings the two half-dies ¢ ¢, having the lengths
of wire, into position to co-operate with the
reciprocating half-dies¢’ ¢’,and islocked insnch
position by the deviees above deseribed. One
of the half-dies ¢’ then moves toward the head
and co-operates with one of the half-dies ¢ in
severing the length of wire thereon and point-
ing the two parts into which the wire is sev-
ered, the other half-die ¢ at the same time
moving away from thehead. Afterthe sever-
ing and pointing operation the grippers 4 of
the operating half-die ¢ are forced outwardly,
the operating half-die ¢’ remaining in the same
position, the mnail-blanks being thus firmly
grasped. Then, while the blanks are thus
grasped, the headers of one pair are moved
inwardly and form the heads, thus complet-
ing the mnails. The half-dies ¢’ ¢ are then
moved simultaneously in the opposite direc-
tion, thus separating the half-die ¢, whose
operation has just been described, from the

head, and causing the other half-die ¢ to ¢

co-operate with the half-die at the opposite
side of the head, the successive operations of
severing, pointing, and grasping being per-
formed by the half-die ¢ and ¢, and their ac-
companying devices thus made operative,and
the heading operation by the other pair of
headers. After thefour nails have beén com-
pleted the head is released and rotated another
step, thus bringing two fresh lengths of wire
into position to be acted o by the dies, and
the operation is thus econtinued, four nailsbe-
ing formed after each partial rotation of the
head.  The wiresare fed and cut off while the
head is held during the nail-forming opera-
tions, so that when the four nails are com-

pleted the head is ready to carry, by another

partial rotation, two fresh lengths of wire to
the points where they are converted into nails.
To prevent the completed nails from elinging
to the half-dies of the head,we provide arms
¢’ ¢, which are affixed to the rods ¢* ¢! and pro-
ject into grooves @ @*, Fig. 5, in the periphery
of the head, said grooves extending across the
half-dies, so that in case any nails cling to the
half-dies they will be dislodged therefrom
when said dies are passing the ends of the
arms ¢’

Our invention is not limited to the details
of mechanism herein shown, as the same may
be variously changed and modified without
departing from thespirit of our invention, and
other suitable mechanism for feeding the wire,
and any other suitable devices for adjusting
the cutting - dies and grippers, may be em-
ployed. The means for grasping the nails
only when they are being headed, so that they
arefreetoelongatewhilethey are being pointed
are not limited to a machine having the two
complete sets of nail-forming devices, but may
be used in any machine in which two nails are
formed ab one operation.

We claim~—

1. In a wire-nail machine, the combination
of a pair of dies which sever a length of wire
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into two parts and point said parts, two head-
ers which simultancously form heads on the
outer ends of said parts afterthe severing and
pointing operation, and grippers adapted to
grasp the nails or parts of the wire,and mech-
anism whereby said grippers are forced against
the wire between the dies while the headers
are operating and released while the dies are
operating, so that the wire is free to clongate
during the severing and pointing operation, as
set forth.

2. In a wire-nail machine, the combination
of a rotary hiead having a scries of half-dies,

means, substantially as deseribed, for alter-

nately rotating and locking said head and hold-
ing -two of its half-dies at a time in operative
position, two reciprocating half-dies located
at opposite sides of the head and adapted to
co-operate with the two operatively-held half-
dies of the head insevering lengths of wirein-
totwo partsand pointing said parts, and mech-
anism for reciprocating said half-dies, and
therecby presenting them to and withdrawing
them from the two operative half-dies of the
head after ecach locking of the head, as set
forth.

3. In a wire-nail machine, the combination
of a rotary head having a series of half-dics,
nmeans,substantially asdeseribed,for alternate-
ly rotatingand locking said head and holdingits
half-diesin pairsin operative position,twoslid-
ing half - dies and meechanism to reciprocate
them, arranged to co-operate with the opera-
tively-held half-dics of thehead, mechanism for
feeding twowires simultancously totwo of the
half-dies of the head which are notin opera-
tive position, cutting mechanism, whereby
two lengths are cut from said wires after they
are fed forward, and devices whereby said
lengths of wire are held upon the half-dies of
the head while they are being moved to the
point where they are operated upon by the
reciprocating half-dies, as set forth.

4. In a wire-nail machine, the combination
of a rotary head having a series of half-dies,
means, substantially as described, for feeding

“two wires simultaneously to said head, cutters

for severing said wires, deviees for holding
the lengths of wire upon the half-dies, means,
substantially as described, for alternately rotat-
ing and locking said head,twosliding half-dies
arranged as described, at opposite sides of the
head, mechanism to reciprocate said sliding

345,534

dies, and two pairs of hammers or headers,

and operating mechanism therefor, as indi- s

cated, the arrangement Leing such that the
hammers form four nail-heads at each stop-
page of the rotary head, as set forth.

5. In a wire-nail machine, the combination
of a rotary head having a series of half-dies,
means, substantially as described, for altér-
nately rotating and locking said head, mova-
ble normally-loose grippers accompanying said
half-dies, two sliding half-dics located at op-
posite sides of the head, mechanism for recip-
rocating said half-dies simultancously,where-
Dy they are caused to co-operate alternately
with the balf-dies of the head, the headers,
and their operating mechanism, and means,
substantially asspecified, for forcing the grip-
pers against the wire whilethe headers are op-
erating, and releasing the grippers when the
dies are operating, as seb forth.

6. The combination of the rotary head, the
ratchet affixed to its axis, the spring-rod hav-
ing a tooth or detent which engages with and
locks the ratchet, the collar mounted loosely
on the axis of the liead, and provided with a
pawl engaging the ratchet, and a cam formed
to disengage the detent from the ratchet, and
means for oseillating said collar, as set forth,

7. The combination of the rotary head hav-
ing the half-dies and the wire-holding pins,
the wire-feeding and cutting-off devices, the
fixed arms between which and the perimeter
of the head the wires are fed by the feeding
devices, and the spring-arms extending over
portions of the perimeter of the head, as set
forth.

8. The combination of the retary head hav-
ing a secries of half-dies, and provided with
grooves in its perimeter extending acrosssaid
dies, the reciprocating half-dies co-operating,
as deseribed, with the half-dies of the head,
and the arms or fingers projecting into said
grooves to distodge nails from the half-dies of
the head, as sct forth.

In testimony whereof we have signed our
names to this specification, in the presence of
two subscribing witnesses, this 15th day of
February, 1886.

EDWARD B. PARKHURST.
CLINTON LOVELL.
Witnesses:
C. F. BrowxN,
N. . Brown,
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