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UNITED STATES

PATENT OFFICE.

DAVID L PRUNER, OF McVEYTOWN y PENNSYLVANIA, ASSIGNOR TO HIMSELF,
- ABRAM 8. VALENTINE, GEORGE VALENTINE, AND GEORGE A. FAIRLAMB,

OF SAME PLACE.

IMPRvOVEMENT IN-MACHINES FOR MAKING HORSESHOE-NAILS.

' Specification forming part of Letters Patent No. 134,464, dated August 21, 1877 ; application filed
: February 2, 1877,

To all whom it may concern : .

Be it known that I, DAvip I. PRUNER, of
McVeytown,in the county of Mifflin and State
of Pennsylvania, have invented a new and
valuable Improvement in Horseshoe - Nail
Machine; and T ‘do hereby declare that the
following is a full, clear, and exact descrip-
tion of the construction and operation of .the
same, reference being had to the annexed
drawings, making a part of this specification,
and to the letters and figures of reference

. marked thereon. : -

Figure 1 of the drawings is a representation
of a side elevation of my horseshoe-nail ma-
chive. Fig. 2 is a front elevation thereof,
and Fig. 3 is a central vertical sectional view
of the same. Figs. 4, 5,6,17,8,9,10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26, 27, 28, 29, 30, 31, 32, and 33 are detail
views of my machine,

This invention relates to machines used for
manufacturing horseshoe-nails.

The nature of said invention consists, first,
in the congtruction and arrangement of de-
vices for rolling and forming the nail-blanks,
as hereinafter described; secondly, in certain
polishing devices and means for feeding said

blanks in continuous strips through the ma--

chine; thirdly, in certain devices for cutting
off the separate nails,as hereinafter deseribed H

and, finally, in divers auxiliary devices and’

means of adjustment. .

In the accompanying drawings, A desig-
nates the bed-plate or base-plate of my ma-
chine, which is slotted transversely at A/,
Dear one end, as shown in Fig. 20, to allow
the rotation of a large fly-wheel, B. (Shown
in Figs. 1, 2, and 15.) The shaft C of said
wheel turns in boxes or bearings on two
standards, D D', which are cast with, or oth-
erwise rigidly attached to, said bed-plate A.
The bearing attached to standard D is on top
of the same, said standard D being located
near one of the corners of said bed - plate,
while the said bearings, attached to standard
D1, is on a rearward extension of the same,
said standard D' bei - located near the front

of the middle of s..u bed-plate. Standard
D' is talle: than standard D. D? designates

a third standard, parallel to, and a counter-
part of, DY, and’ diagonally opposite to D.
Said shaft C carries a belt-wheel, E, where-
by power is applied to the machine from any
suitable motor. - Said belt-wheel is arranged
between fly-wheel B and the outer bearing of -
said’ shaft, The latter also carries a longi-
tudinally-shifting gear-wheel, F, (shown inde- '
tail in Kig. 14,) which is secured upon - the
same by a spline or feather, #. The shifting
of said gear-wheel F is effected by means of
a_horizontally-operating lever, &, which is -
pivoted upon a standard, -H, and provided
with two clutching-arms, ¢ g, having inward- .
ly-extending studs ¢’ ¢/, which set into a cir-
cumferential groove, /7, of a collar, F’, which
is attached to cog-wheel F.  When shifted
close to fly-wheel B this cog-wheel F engages
with a similar but larger wheel, I, on the pro-
jecting ‘end of a shaft, J, which is journaled -
in bearing-blocks upheld by standards DU D2,
Said standards are vertically slotted from
their tops nearly down to bed-plate A, these
slots or open middle spaces ‘being made
broad enough to receive metal blocks K, each
one of which is provided with guide-flanges
k k, as shown in Fig. 6. These flanges set on
each side of said standards, which serve as
frames to keep said blocks in place above one
another, and also as guides to direct their
downward movement when successively intro-
duced from above. The arrangement of said
block is shown in Fig. 2. They are four in .
number in each series, the second and fourth
being solid, and the first and third perforated -
from side to side, as shown in Fig. 6, to serve
as bearings for shafts J and L. , .
Said shaft J is journaled in the upper pair
of said bearing-blocks, and carries a gear-
wheel, J1, (arranged close to gear-wheel L).
which meshes with and turns a similar wheel;
L1, at the end of a shaft, L, which is similarly .
journaled in the third pair of said bearing- ..
blocks K. Shaft J carries the male - die for -
forming the mail-blanks, and shatt L carries
the female die complementary. thereto, The
construction and attachmeént of said dies are
as follows : : :
On shaft J is formed a shoulder or collar,
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J2, in one piece therewith or rigidly attached
thereto. J° designates a drum or. enlarge-
ment of shaft J,contiguous to said shoulder
or collar, and between the same and a screw-
threaded enlargement, J*, of said shaft J. M
designates an annular die, which sets near to
collar J2, a thin packing, j, being interposed,
and is provided on its periphery with a series
of alternating curved inclined die-bars, m, and
‘notches !, said ring being broadened at the
bases of said notches to form nail-heads. M
designates a sleeve slipped upon drum J3and
M2, a nut engaging with the serew-threaded
enlargement J*, so as to clamp die M against
collar or shoulder J2, thus preventing the dis-
placement of said die while in operation. Said
die is prevented from turning upon said shaft
by means of two studs (one of which, marked
m?, is shown in Fig. 4) formed on or attached
to the side of collar or shoulder J%.  Said studs
set into small recesses or sockets m® m?in the
gide of die M. Instead of this means of at-
tachment drum J3 and die M may be corre-
spondingly grooved at m* m* and m’ mP in
lines parallel to the axis of shaft J. She said
grooves are then made to register, and rods
are driven into them, so as to lock the said
die to its place. Several of said dies M may
be used instead of one, the shaft J and drum
J? being suitably extended, and said dies may
be so varied in configuration as to produce
nail-blanks of different sizes. .

Shaft L is provided with a collar, 1?, fixed
thereon, which is similar to collar J% and is
provided on its inner face with an angular
groove, I, in which sets the nearer edge of a
ring, L3, surrounding a smooth drum, L#, sim-
ilar to J% The other edge of said ring L? sets
into a recess, I!, (similar to /,) in the side of a
collar or an annular partition, L5 'as shown
in Fig. 5. The other side of said collar or
annular partition is similarly recessed at .
16 is a ring similar to L? which sets partly
into said recess ¥, and partly into a recess, %
of a third collar, 1". L® designates a clamp-
ing-nut, which works upon screw-threaded
enlargement L° of shaft L, and operates to
hold the aforesaid parts together. Since said
rings 1® and Lf are not of so_great external
diameter as the collars 12, L°, and L7, the
* outer face of each one of said rings forms the
bottom of an annular female die, or groove of
which the said collars form the sides. One
of said annular dies, &%, is arranged under the
male annular die M, and co-operates there-
with in forming the nail-blanks. The outer
die or groove I’ is used as a gage to determine
the accuracy of the width of the nail-rods be-
fore subjecting them to the pressure of die M.
Said groove I’ is opposite to smooth sleeve M,
and its sides are perfectly smooth., The sides
of die-groove I* are, however, provided with
pnotches or recesses 5 as shown in Fig. 8.
These recesses or notches constitute enlarge-
ments of said die, and their shape and ar-
rangement is. such that they co-operate with
notches m in forming the heads of the nails

upon the blanks. In case the male die is du-
plicated or further multiplied in number, as
above stated, these female dies must be corre- -
spondingly repeated upon the same shaft L,
the necessary modifications of said shaft be-
ing made, and in case the configuration of
any of said male dies is ehanged, so as to pro-
duce nails of different sizes, the intervals be-
tween enlargements I must be correspond-
ingly changed. :
The heated metal bar constituting the blank
is first run through between sleeve M! and
groove I°, s0 as to insure its being of the proper
width. It is then fed to the said forming-dies
through a guideway, M?, on a-standard, M¥,
and delivered by said dies, after forming, to a
diseharge passage or chute, consisting of an
under plate, O, (shown in Fig. 11,) and an up-
per plate,O. (ShowninFig.10.) Said upper .
plate has a raised middle casing, o', which sets
above a middle bar, o, on under plate O, leav-
ing space between them for the passage of a
nail-blank. Bar o is provided with a projeet-
ing tongue, 0% which sets into groove I*, and
is slightly curved on the top of its point, so as
to gnide said blank without resistance between
said bar and casing. Said upper plate is slot-
ted at m® m?, so that it may be moved nearer
to or farther from the male die M, and is re-
cessed at mf, so as to allow the rotation of
said die, while preventing the escape of the
nail-blanks before entering the discharge-pas-
sage. Plates O and O! are attached to a
cross-bar, 07 secured to standards D* D? and
shown in Fig. 9. '
The distance between the aforesaid maleand
female dies may be increased by inserting one
or more plates, K1, Fig. 7, between blocks K.
Said bearing-blocks K are held in place by
clamping-screws K? K?, which work through
screw-tapped caps K? K2, and bear againstthe
top of the uppermost block of each series.
The aforesaid bearings, dies, &ec., may be
readily separated into their constituent
parts, and cleaned in detail. When shifting-
wheel F is thrown out of engagement with
wheel I the aforesaid nail-forming apparatus
is no longer operated. :
The nail-blank strip is then conveyed to a
long guideway, P, arranged transversely upon
one end of bed-plate A, and projecting be-
yond one side thereof. On said guideway are
secured two standards, P! P, in the upper
ends of which a small shaft, P?, is journaled,
said shaft earrying three grooved pulleys, p
1 p2%,  P% designates a second shaft similarly
journaled below P?, and bearing two hang-
ing frames, which are so jointed above that
they diverge at their lower ends. Said lower
ends are provided with cross-shafts P* P*, one
on each frame, and each one of said shafts
is provided with a small grooved pulley, p*
and a larger emery-wheel, P° Said emery-
wheels turn in recesses of guideway P, one of
which recesses, marked p°, is shown in Fig.
1, -and they grind upon the opposite upper
edges of the nail-blank, as the latter is fed be-
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tween them, in such-a manner as to’ remove
all’ irregularities and roughness left by the
forming process hereinbefore described, while
not injuring the desirable part of said blank.
Said emery-wheels are held to their work
partly by their.weight, but more effectnally
by. the action of . springs P¢ PS5, with one of
which each standard P! is provided. The
middle part of each one of said springs is
wound about a stud, ¢, on said standard, and
the ends of said springs are set into small
sockets near the lower ends of the swinging
frames P” P? and operate.to draw said lower
ends toward each other. The number, form,
and arrangement of said springs may be.con-
siderably varied without departing from. the
8pirit of my invention.

The rotation-of said emery-wheels P5 P5 ig'|.

produced by the following ‘means: Fly-wheel
B, already described, is provided with a pe-
ripheral groove, b, (shown in Fig. 15,) where-
by it is adapted to operate s a‘driving-wheel
also. In said groove sets an endless band, ¢.
which passes over the middle grooved pulley
' on shaft P?% already described. From the
other pulleys p and p? on:said shaft extend two
other endless bands, ¢! ¢, over the respective
emery-wheel turning pulleys p* p*. Thus the
rotation of said fly-wheel B is fransmitted to
said emery-wheels P° with the result stated.
Said fly-wheel may have an additional periph-
eral groove.. The long endless band q is kept
taut, and its direction ‘properly changed Ly
the following means: Q designates a cylin-
drical standard, (shown in Fig. 2,) to which
bent rods Q' Q'are detachably secured by
passing the horizontal parts of the same
through perforations in-said standard or post,
aud clamping them there by set-screws ¢3 g,
80 that said rods may be fastened in any de-
greeof longitudinalorrotary adjustment. The
Lent ends of said rods are provided with ter-
minal journals, on which turn grooved pulleys
Q% Q% as shown in Figs. 1 and 2. Said pul-
leys are inclived so as to allow the endless
power transmitting band ¢ to pass throngh
their grooves respectively above and below,
in making the necessary rectangular change
of motion. By adjusting rods Q! Q! toward
said band g, as already described, the said band
is tightened, thus insuring the transmission
of motion. to shaft P%  This will be found es-
pecially useful wheu the said endless baud q
has been stretclied by long use. The rotary
adjustment of said rods Q' Q! allows the
grooves of said palleys Q? Q2 to be presented
in preeisely the proper position to the inclina-
tion of said band ¢.

The continuous nail-blank is fed through
~said guideways P by the following devices:
On shaft C, outside of bearing-standard D,is
formed a cam, ¢/, which operates in a hori-
zoutally-elongated aperture or slot, #,in a ver-
tically-moving slide, R. ' (Shown in detail in
Figs. 28 an 29.) Said slide is doubly beveled
at each edge, so as to fit into \-shaped ver-
tical guide-grooves 7! of long guiding-blocks

. 3‘:

R, (shown in detail in Fig. 21,) which are se-

“cured in an upright position to staundard D.

The rear of said slide R is provided with a
vertical oblong recess, 7%, Fig. 28, to allow the
rotation of a collar, a?, on shaft A, Fig. 15, as
the said slide rises and falls. Said collar a?
prevents the shaft A from slipping back
through standard D. As said slide R de-
scends and rises a stud, #3, on the front there:
of, works in a heart-shaped opening, s, in the
short. upper arm of a lever, S, of the first kind
which is pivoted to one of said verticai guide-
blocks RL. The end of the lower long arm of
said lever is pivotally connected to a feeding
hook or finger, S, and hook S! bein g shown in
detail, respectively, in Figs. 16 and 17. The
arrangement of the above-described parts is

such that at each descent of slide - R the said

hook S is-caused to reach back the length of
one nail and grasp the uail-blank by one of
the heads formed thereon; already described,
and the rising of said slide R caiutses the said
continuous blank to be drawn forward the
length of one nail, and thus fed to the catting:
devices hereinafter described. The saidblank
is retained in position during the backward

reaching of said hook S! by a dog, S2, which -

is pivoted to the side of a block, si, secured on
guide-way P by set-screw s2

When the distance between the nail-heads i
formed on the blanks is increased or dimin-
isled by changing the dies, as hereinbefore
described, it-becomes necessary to make the
action of the above-described feeding-hook S!
and retaining-dog S? couform to said chan ges.
Accordingly the lower end of lever S is pro-
vided with a vertical slot, ¢, Fig. 16, through
which a small screw, ¢, Fig. 18; is caused to
pass from the rear. An internally screw-
threaded tube. or set-nut, T, Fig. 18, is then
passed through a perforation, #, in the butt
of hook 8!, Fig. 17, and screwed home on
screw #, By means of these devices the rear
end ol said hook may be adjusted up or down
in said slot ¢ and clamped at any desired
point of such adjustment, so as to lengthen ‘
or shorten the reach of said hook.

In like manner block st is’ provided with a
longitudinal slot, ¢%, Fig. 19, which allows it
to be correspondingly adjusted forward or
backward, Co

The front of slide R is recessed at the bot-
tom to receive a block, R? - Fig, 80, which
forms a bed for a reciprocating female cutting
and pointing die, U, formed in two parts, as
shown in Fig. 31. Said parts or blades % w!
are attached to one another and to an inter-
vening tongue, 1% of block R? by means of a
screw, %’ (Shownin Fig.1.) The lower parts
of the opposite faces of said blades u u' di-
verge so as to form a y/-shaped opening. Said
slide R, block R? and die U operate together
as one piece, stamping down said die upon its
complementary male die V, (shown in detail
in Fig. 24,) which is set between blocks V!
V?, that form a continuation of guideway P.
Said male die is provided in front with a V-
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shaped cutting-blade, v, which sets within a
rectangular space formed by corresponding
recesses ¢! v in the opposite faces of blocks
V1 V2 Said space receives said feinale die
U when the latter descends. Said male and
female dies operate together to cut each nail
from the blank as the same is fed forward,
and in so doing they form a sharp point there-
on. - The scraps of metal severed from said
blank at each cutting fall down through said
recesses ! ¢! and through similar openings v*
#? (arranged directly below the same) in bed-
plate A, as shown in Fig. 20. Said scraps are
thus entirely removed from my apparatus.
To adapt it for making nails of different
gizes the male die V is provided with a longi-
tudinal slot, y%, through which passes the
serew or bolt which clamps it between blocks
V!V2 A little in front of the point or blade
v is a rectangular bloek, V3, provided with
edges, as shown in Fig, 25, and slotted at %,

go that it can be moved toward or from said

blade and clamped in the saine manner as said
die V. ’

The adjustability of the male and female
cutting-dies above described allows them to
cut nails of different sizes.

In order to prevent the nails from adhering
to blades %! I provide a rod, W, (shown in
. detail in Fig. 32,) which is provided with a
shoulder or fixed collar, w, about; the middle
of its length or a little below the saine, and
with a pointed freeing-plate, w', that just fits
in the space between said blades w u!. Said
rod passes up through the contracted lower
part w? of a vertical passage, w®, in block or
upper die-bed R? and into an extension, w*
of said passage in the lower part of vers
tically-sliding plate R, as shown in Fig. 29.
The upper part w® of said extension w! is
contracted for the shank of the rod W. The
said rod W is provided with a surrounding
helical spring, W’, which sets within the cy-
lindrical space formed by parts w® and w* -of
said passages, and bear against shoulder or
collar w. When the upper female cutting-
die descends, plate w' comes into contact with
the top of the nail, and is forced upward
against the resistance of spring W', so as to
allow the proper. coaction between the said
male and female cutting-dies. When the said
female dié rises, the said spring W' forces the
said rod W and plate w* downward, thereby
freeing the nail from blades u u!. Instead of
spring W’ I may use a cam on shaft A, oper-

ating positively on the freeing-rod W. The
under side of die-block R?is recessed at 7% .
s0 as to avoid crushing the nail-head, and the
said lower bed-blocks V! V2 are recessed, on
their upper sides, to receive said die-block R?
when it descends. Each uail, after it is cut
and pointed, is expelled from the apparatus
by the feeding forward of the eontinuous nail-
blank, already described. _

What I claim as new, and desire to secure
by Letters Patent, is—.

1. The combination of male-forming die M,
shaft J, sleeve M, collar J?% and clamping-
nut M? with shaft L, partition LS, collars L2,
rings L? LS, and nut, substantially as and for
the purpose set forth.

2. In a machine for making horseshoe-nails,
the combination of a rotating male and female
die, as deseribed, with feeding guideway M?,
slotted upper plate O, having casing o', and
under plate O, having bar o, with guiding ex-
tension or tongue ¢?, substantially as and for
the purpose set forth.

3. In a machine for forming and cutting
horseshoe-nails, a pair of suspended emery-
wheels, arranged so as to grind the blanks be-
fore they are cut, and combined with springs
Ps, for keeping wheels in contact with the
blanks, substantially as and for the purpose
set forth.

. 4. The combination of guideway P, stand-
ards P! Pl frames P7 P7 shafts P? P? with
operating-pulleys and emery-wheels, substan-

‘tially as and for the purpose set forth.

5. Vertically-reciprocating slide R, in com-
bination with lever S, feeding-hook S!, re-
taining-dog $?, and guideway P, substan-
tially as and for the purpose set forth,

6. Vertically-reciprocating slide R, in com-
bination with lever S, slotted at ¢, feeding-
hook 8, slotted block #?, and retaining-dog
32, substantially as and for the purpose set
forth.

7. Rod W, having spring W’ and freeing-
plate w!, in combination with recessed slide
R and recessed blocks R! R!, die-blades » u!,
and male die V, substantially as and for the
purpose set forth. .

In testimony that I claim the above I have
hereunto subseribed my name in the presence

of two witnesses.
DAVID 1. PRUNER.
‘Witnesses: o
WM. FUREY,
J. K. SHOEMAKER.



