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To all whomw it mal CONCETTL:

Be it known that I, EDWARD CROFT, a citl-
zen of the United States, residing at Water-
bury, in the county of New Haven and State

s of Connecticut, have invented certain new and
useful Improvements in Machines for Finish-
ing Horseshoe-Nails, of which the following 1s
a specification.

My invention relates toimprovements in ma-

10 chines forfinishing horseshoe-nails. Inmy ma-
chine the nails, after forging, are passed one by
onethroughaholeinatable,and then,by means
of a series of fingers,passed through a series of
rolls for cold-rolling and delivered tojaws with-

15 inanintermittently,revolvinghead. Thenthey
are presented to punching mechanism, which
trims the point, then to an emery or grinding
wheel, which grinds the upper side of the nail
at the point, then to a reciprocating burr or

20 file, which smooths off the edges, then over
another polishing or grinding wheel to remove
any burr and smooth the under side ot the
nail-poing, and, finally, they are driven 1mto a
die to straighten them edgewise and curve

25 them flatwise, and then they are discharged
from the machine.

The objects of my invention are to thus
finish nails automatically and to finish themn

“well; and the invention consists in the mech-
30 anism and mechanisms which I employ for
this purpose, either for all of the several op-
 erations named or for any number less than
the whole.

In the accompanying drawings, Figure 1 18

35 a partial horizontal section on linez # of Kig.
2, together with a plan view of the main parts
of my machine. Fig. 2 is a side elevation of
the same. Fig. 3 is a rear elevation, but with
a rear driving-shaft removed in order to more

40 clearly represent the other parts. Fig. 418 a
vertical section through the series of roller-
dies, the plane of section being indicated by
line ¥y in Fig. 1, said figure being represented
upon twice as large a scale as the preceding

45 figures. TFig. 5is avertical section, partly in
elevation, of the rear part of the machine,
taken upon the same line y % of Fig. 1, and
represented upon a scale twice the size of Fig.
1. Fig. 6 is a partial horizontal section and

5o plan view of one pair of jaws, the intermit-

A ————

| mechanism for driving the same, the parts

being represented upon the same scale as in
Figs. 4 and 5. Fig. 7is a central vertical sec-
tion, partly in elevation, on the same scale as 55
Fig. 6, of the mechanism for trimming the
points of the nails. Fig. 7*isa detached side
elevation of the slide H" and angle-lever H,
the same being represented with the slide at
the upper end of its stroke and upon a scale 60
four times as large as that employed in Kig. 1.
Fig. 8is a reversed plan view of the trimming-
die. Fig. 9 is a plan view of the punch be-
longing thereto, said figures being represented
upon a scale four times the size of Fig. 1. 65
Fig. 10 is a front elevation or end view of the
jaws for filing the edge of the nail, and a ver-
tical section of the oscillating cam-plate for
raising and lowering said jaws, the parts be-
ing represented upon the same scale as 1n 7o
Figs. 8 and 9. Fig. 11 is a partial section
and plan view, upon the same scale, of the

“die for straightening and curving the nail.

Fig. 12 is a vertical section, partly in eleva-
tion, of said die and its punch, said parts be- 75
ing represented on a scale twice that of Ifig.
1. Tig. 13 i1s a reversed plan view of the
punching and swaging tool. Fig. 14 is'a plan
view of the die belonging thereto, sald parts
being represented upon a scale four times as 8o
large as that of Fig. 1. Ifig. 14* is a horizon-
tal seetion, upon the same scale, of one of the
ouides belonging tosaid die. Fig.151s aside
elevation showing mainly the mechanism for
lifting the swaging-die follower, the parts be- 83
ing represented upon the same scale as in Fig.
12. TFig. 15* is a side view of the end of the
operating-lever and its cams, represented upon
the same scale as the parts in Fig. 1. Fig. 16
is a plan view of one pair of conveying-fingers go
which operate in connection with the roller-
dies. TFig. 17 is a side elevation of the same.
Fig. 18 is a front elevation of the same. Kig.
19 is a plan view of the table and the orifice
throngh which the nails are inserted into the g5

‘machine, said Figs. 16, 17, 18, and 19 being

represented upon a scale four times as large as
that of Fig. 1. Fig. 20 is a plan view of the
conveyer which first recelves the nails from
the table, Fig. 19. Fig. 21 1s a central ver- 100
tical section of the same, partly in elevation,

tently-revolving head, oscillating plate, and | together with the table, Fig. 19, in proper
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position over the same, the parts in these Figs. | in Fig. 1, which groove receives the pin upon
20 and 21 being. represented upon a scale |.the sliding arm g to reciprocate it back and
twice the size of that of Fig. 1. Fig. 22 is a forth, said arm having secured to.it the lever 7o

~ reversed plan view of the mechanism which -g'y whose inner end is adjustable and is se-

5 gages the points of the nails for trimming and. | cured to a post, g°.. The outer or swinging

~ which carries the punchings away from: the | end of this lever ¢ is slotted and connected to

~die. Fig. 23 is a like viéw of the same parts. the reciprocating finger-bar F, so as to recip-

represented as at the other end of their stroke, | rocate it back and forth at every revolution 75
said parts being represented upon a scale four | of the cam-plate E’. The outer end of the fin-

10 times the size of that employed in Fig. 1; and ger-bar I is secured to the vibrating arm F,

Fig. 24 is a plan view of the parts represented having a circular rack upon its end, which
1n Fig. 20, upon the same scale, but in another meshes into the rack B. The lower end of
position of their movement. B ‘this oscillating arm F’ is pivoted to a bracket, 8o
The nails, after having been forged previ- | F?, upon the framing of the machine, so that |
15 ously by any suitable machine, are placed | as the fiuger-bar I reciprocates an oscillating
promiscuously upon the table A, and are | movement Is imparted to the arm I, whereby
dropped one by one through the orifice ¢ by | the rack B, which carries the conveyer, Fig.
slipping them head first down upon the in- 20,1sdriven. The finger-bar F carries a series 85
~ clines b, Figs. 19 and 21,whereby they. cannot of spring-fingers, &, the same being mounted =
20 fall through the table until their heads slip | upon two sides of a stationary support or rest,
off the lower ends of the ineclines b, at which | &/, said fingers being shown.as connected with
- time the point of the nail will be carried | the bar in Fig. 4, arranged in proper relative
so far forward as to be brought over the | position to each other, while a single pair go
Space between said inclines, whereby the nail | of fingers detached from the rest are repre-
25 falls flatwise through the table. A pair of | sented in Figs. 16, 17, and 18. At the rear
spring-jaws, ¢, Figs. 20, 21, and 24, are se- | side of each roll is an oscillating arm, 7% the
~cured to a reciprocating rack, B, and when | same beiug pivoted to the framing of the ma-
drawn back into the position represented by.| chine and pressed continually into the posi- 05
~the broken lines in Fig. 20, the jaws are | tion in which they are represented in Fig. 4 |

30 forced open by means of the inclined lugs d. | by means of a spring, which spring is not

The nail falls with its body between these | shown, said arms being provided with a suit-
Jaws, and with its head just inside of the gages | able stop of any kind to limit their motion to-
¢, with the flat side of the head resting upon | ward the front of the machine to the position ICO
| the pivoted jaws ¢. These gages e prevent shown, while they are free to swing in the oP-

35 the nail from jumping forward too far as it | posite direction whenever they are pressed

- drops through the table. As the rack moves | upon sufficiently to overcome the power of

forward, the jaws ¢ slip off the inclines d and | their springs. When the finger-bar and fin-
- grasp the nail. Their tapering noses then | gers move inward,the spring-fingers strike the 105
' ¢come 1n contact with the pivoted jaws ¢ and | swinging arms/’and swing them inward until |
40 force them open, so as to carry the gages e out | the fingers have passed by them, after which
- of the path of the nail-head and to carry the | they immediately snap into the position rep-
parts into the position represented in Fig. 24, | resented in Kig. 4, but with the several fingers |
thereby presenting the nail-head first to a se: | upon the opposite side of their ends from that 110
“ries of roller-dies, C, arranged In pairs upon | represented in said fignre. Upon the return
45 shafts D at right angles to each other. Each | of the finger-bar and the fingers the lower ends
of these roller-dies has die grooves or recesses ~of the swinging pieces 7° come in between the
in it to correspond to the form of the nail, | fingers &, and as said pieces cannotswing back-
The conveyer, Fig. 20, moves toward these | ward any farther the jaws are forced open by 115-
dies, so as to present the head of the nail in | being drawn past said pieces 7’ The fingers

50 place for the die-recess for the head, some- | are so related to the recessesin the die-rollers -
“time before the pair of recesses which are to that a nail-head emerges from the die-rollers
“receive the head come together, and.the mo- | at-a time when the swinging pieces A* are.

tion of the rack carrying the conveyer is fast | spreading the fingers h open, and thereby per- 120
~enough to keep the nail-head pressed firmly | mit the head of the nail to pass through them.

55 1nto the largest part of the die-recess and to | Just after the nail-head has passed through
~followitup until the die-rollerstakeafirm hold | these fingers they have moved far enough to
~upon the nail. "The rollers then pull the nail | slip. off from the pieces 7°,and the fingers snap
from the conyeyer and the conveyer retreats, | upon the nail to hold it firinly. At the next 125
- Gages f may be placed upon the front side of forward movement of the finger-bar the first

6o the roller-dies, and upon each side thereof | pair of fingers carries the nail to the succeed-

- to guide the head of the nail properly-into the |-ing pair of rollers, from which it is received

die-recess. The vertical shatt E, is connected | by the second pair of fingers, and so onthrough
by gearing to the driving-shaft, or with gears | the entire series. S 130
upon the vertical shafts carrying die-rollers, In practice one nail will be fed into the ma.-

65 Upon the upper end of this shaft is a revoly-. -chine for every reciprocating movement of the

- ing plate, B, having upon its under side the | finger-bar F, 5o that when properly supplied,

cam-groove, as indicated by the broken line | and after the machine is under way, all of the
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fingers will be simultaneously operating upon | one-eighth of a revolution to the left.of the
a nail, and so with the various other parts of | position represented in Fig. 6. Thereturn of
the machine; but for convenience of descrip- | the slide I’ carries the oscillating plate and the »o
tion I will only follow the movement of one | head G together into the position represented
5 nail as it passes through the machine. After | in said Fig. 6, when the movement of the head

passing the series of roller-dies,the nail is re- | ceases, leaving the jaws forced outward, so
ceived by the last pair of fingers of the finger- | as to allow their springs to throw them open
bar F, and by them it is presented to one of | into position ready to receive the head of the -5
the pairs of jaws &k upon the intermittently- | nail as it comes from the last pair of fingers

1o revolving head G, the head always being | upon the finger-bar F. The head of the nail
stopped with one pair of jaws in longitudi- | passes between the jaws and up against the
nal alignment with the movement of the fin- | gage-pin 2%, so that the nail, when grasped,
gers and opened ready to receive the nail. | will be seized by itsbody underneath the head. g,
These jaws k are hinged together at theirinner | When the nai!l i8 thuslocked within the jaws,

r; ends, and are mounted upon a reciprocating the return movement of oscillating plate G

" slide, . The pink* projects upward from the | begins and carries cam k' away from the back

slide between the jaws, and is pressed upon by | of the pin #°, and allows the jaws k to close
means of a spring, /%, having a constant tend- | upon the nail and grip it firmly. When the 8z
ency to force the slide and the jaws inward. | oscillating plate moves forward again,the head

-0 Another spring, %', is connected with each | G makes one-eighth of arevolution and stops,
pair of jaws to press on them with a constant | at which point no operation is performed upon
tendency for forcing them open. The outer | the nail. At the nextintermittent movement
ends ofthese jaws arebeveled,asclearly shown | af the head the nail is brought around to the 9o
more particularly in Fig. 6, and they pass | mechanism for trimming the points. Incom-

25 through an opening in the flange of the head | ing to this position the nail rides up the in-
G, the sides of which are correspondingly | cline m to carry it to the top of the punch H
beveled. The pin %% Fig. 5, extends down- | under the die H', as shown in Figs. 7, 8, and
ward from the bottomn of the slide %, and is | 9. This die H' is mounted in a slide, H* g5
acted upon by the cams %° and %', to recipro- | which 1s reciprocated by means of the lever

30 cate the slide &’ and its jaws. These cams 4° | H’, whose motion is imparted to it by means
and %" are located upon the central hub of the | of a crank and pitman, H* upon the end H?
osciliating plate G?, which is immediately | of one of the shafts of the die-rollers, as shown
under the head G, and their contour is indi- | in Fig. 1. The die H' has within it a spring- 160
cated by broken lines in Fig. 6. The mech- | pressed follower, H® Fig. 7, for the purpose

35 anism for operating this head and plate is | of forcing the point of the nail out of the die
most clearly shown in Fig. 6. The pitman 7 | after trimming. Upon the back side of the
is connected, by means of a bolt or crank-pin, | slide H* is a secondary slide, H’, the same be-
to the upperside of therevolving disk or plate | Ing connected by means of a lever, H, to the 105
E’ upon shaft E, and also to the reciprocating | slide H* so that while one slide is moving

4n slide 7', which it drives. At the end of the | upward the other is moving downward, and
slide ¢' another pitman, !, is secured, the } vice versa. The_ lower end of this slide H”
opposite end of which pitman is connected to | acts upon the angle-lever H’ to throw it from
an arm, °, which is rigidly secured to and | the position represented in Fig. 7 into that 110
moves with the oscillating plate G?, whereby | represented in Fig. 7%, whereby an oscillating

45 said plate receives a reciprocating and oscil- | front - to - rear movement is imparted to the °
lating movement for every revolution of the | lower end of the angle-lever H°. Said angle-
shaft K. The edge of the head G is toothed | lever enters the slotin almrizontal]y-moving
like a ratchet-wheel, as shown by the partial | slide, H™, whereby said slide is reciprocated 15
section in KFig. 6, and a spring-actuated hook, | for every movement of the slides H* H™ and

so I', engages this toothed portion of the head G, | the angle-lever H”. 'This slide H' has pivoted
and imparts to it one-eighth of a revolution | to it the pair of jaws H". Just as the die de-
for every revolution of theshaft E. A spring- | scends to trim the point of the nail the slide
actuated dog, »°, snaps into a hole in the edge | H' rises and the inclines thereon strike the 120
of the head G, and locks the head against a | points of the angle-lever H’ and throw the

55 rotary movement ab the end of each intermit- | lower end thereof forward into the position
tent movement. In order to make this lock- | represented in Fig. 7%, thereby carrying the
ing doubly sure and to have the dog * act | slide H" and its jaws H" forward into the po-
quickly, the spring I’ upon the oscillating arm | sition represented in Fig. 23, so that the jaws 125
I’ is so arranged as to strike the heel of the | come upon each side of the point of the nail

6 dog P’ during the last part of the stroke of the | and properly center i1t over the die. In com-
slide?. Themovement of the oscillating plate | ing into this positionthe rear ends of the jaws
(G* is sach as to bring the point of the cam k' | engage the stationary incline HY which forces
back of the pin #°, and to force the slide %X’ | their outer ends together. When the punch 130
outward, as shown in Fig. 6, and as indicated | ascends, the slide H" is moved in the op-

65 by the broken lines therein. This movement | posite direction and carries the metal which
takes place at the end of the backward stroke | has been trimmed off from the nail back-
of the slide /', and at a time when the jaws are

| ward out of the way, and in moving back the
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—outer. .ends of the jaws will come 'in ¢ontact
~with the stationary posts H* and force the

when the
Thepunch |

S

IO.

LS

' 20.

in Fig. 23. |
- such a manner as to cause Sutﬁment fl"iCblOlﬁl to

Jaws open,  as shown in Fig. 22,
punchmﬂ* will fall out of theyws

1ng, or the piece of metal trimmed from the |
nail-point, 1s represented as within the jaws

-These jaws. are put together in

make the jaws stay in whatever position they

are placed, whereby the jaws retain their hold

upon the punching and carry it backward until

the jaws-are opened. At the next intermit-
‘tent movement of the head G the nail is pre-
sented to the underside of the polishing-wheel
K, said wheel being mounted. to mclplomte
,back and forth upon any suitable carriage,

and beingrevolved by a belt extending over the
driving- pulleys K7, the belt being ari anﬂ‘ed in
awell-known manner by passing over fnctlon |
rollers, some of which are made yielding by
a Welght or spring to take up the slack of the

- belt caused by the reciprocating movement of

30

‘the carriage.
grinding or emery wheel K 18 mounted. is re-

25

~oscillating plate G°.

The carriage upon which, the

ciprocated by means of the pin K* which en-

ters the cam-slot K formed in the edn*e of the
At the next inter mittent

movement of the head G the nail is carried up

‘over theinclined gage or rest L under the jaw

L/, and against the jaw L7, the jaw I/ being |

| placed 2 httle higher than Jaw L4 as cleallv

35

. L% at- the 1811 of the machine.
45
. grinding and polishing wheels.

‘shown in Fig. 10 so that the I]clll may be'

passed under the end of the Jjaw L/ in coming
into position between the jaws, and out over
the jaw L?in leaving them. These jaws are
toothed or ronghened upon their flattened faces

to actas a bure rasp or file, and they are plvot
ed upon a slide, L%, upon ‘which they recipro-
- cate herlzentall y. They are also pressed u pon

40

by springs, with a constant tendency to force
them together. The slide 1/ is reuproeat@d
by means of an eccentric, L, mounted upon
the shaft I°, which is Sustamed npon brackets
This same
shaft also carries the driving-pulleys for the

~and its jaws are mountpd apon the vertically-

‘reciprocating carriage L.

The movement is

~imparted to said carriage by means of the pin |

50
. of the oscillating. plate G

L% enteringan obllqueslot L’ madeintheedge
As the nail comes

~up against the jaw I’ and under the jaw I/,
. (sald jaws continually reciprocating homzon
- tally,)the oscillating movement of the plate G*

~drives the carriage L' downward, and thereby

. brings the nail gr adunlly in between thé jaws |

60 this position, the nall is ready to pass on again
- over the jaw L/ at the next intermittent move- |

- I?and 1/, when they file or rasp the edges of the
nail 111311311 the jawsdescendso faras to bring the-

jaws I/ below the edge of the nail. “When in

- ment of the head G, at the end“of which it is

stopped in front of the grinding or polishing
wheel M, the same being mounted upon a hori-

65 zontally- rec.lpwcatlnn carriage, M, and driv- |

. en_by the pulley M’

This Carriage M has its

. reciprocating movement imparted to it by |

This slide L2 |

on the edge of the oscillating plate GL’ - 'The
‘next 111tern11ttent movement of the head G
brings the nail into position directly opposite
-the dies for straighvening the nail edgewise
and curving it ﬂdtWISB
that it reaches said 1)081131011 the cam &* upon
the OSCIIlELEIHg plate comes in contact wmh the
pin &° of the slide &' and the jaws &, and acts
to open the jaws.
the hook 7' comes in contact with the arm o°
upon the under side of the oscillating knock-
‘out- ]evel 0, thereby lifting the: knoel{out fin-
ger o', so tlnt it clears the jaws and rides up
60 2, pomb dweetly over the space between
them. The spring o® upon the opposite end
of ‘said lever causes the hooked finger o to
pass down between the jaws with the | point of
1ts hook in the rear of the nail-head. As the

hook ' continues its stroke, the cam upon-

said hook comes in contact with the arm-¢* on
the knockout-lever and forces said arm and
lever in a direction to withdraw the nail from
the jaws. This knocking-out lever o is hung
upon a compound joint, so that it may oseil-
late -both Vurtlcally and laterally, and" the
springs o’and o* have a tendency to hold said
lever in its normal position when 1t 1S not
acted apon by cams (' or . The spring ’ con-
stitutes in effect an extension of the eam I’
and makes an elastic cin. When the nail is

thus pulled out of the jaws, its point enters the |
“guide O and falls upon the inclined table O'.

Ju%b in front oz the gaide O IS another guide,
0°, carrying the Shleld 0%, said guide bemcr

mounted upon a hinge by means of the screw

or rivet o', and actuated by a spring, 0° to
“hold it in. Lhe position in which" it is repre—
sented in Ifig. 11. This guide o 1S suffi-
ciently elevated above the table o as to al-

Just abouf the time

Thecam ¥/ (Qjeﬁ FI*D" h) UPOH:L

-means of the pin M*in the cam-slot M*, for'ntied '
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low ‘the nail-point to pass under it, while at

the satne time it is close enoun'h to said
table to prevent the na'l-head from pass-
ing under said guide. The swaging-tool P is
mounted upon the lower end of the slide P.

It is actuated by the lever P? and cam P*upon
the npper one of the shafts D of the roller-die
nearest the Intermitteatly - revolving head.

II0O

I15

The slide P’ is assisted in its return by means |

of the spring P% A swaging - die, P,
mounted in a beveled-mouthed orlhee in the
inclined table O/, and has its upper sarface
curved to conform to the desired curvature to
be given to the nail, and it is so mounted
within its block as to swing upon the point p
as a fulerum. By the side of this die is the
slide R, connected to a slotted lever, R, which
18 .:muumed by cam R® upon one of the roller-
shafts. (See Fig. 2.) This slide R is con-
nected by means ot two links or swmgmg
arms, p and p’, to another slide, R’ 'This
lattez slide R? is bound in place by means. of
_the friction:spring p° so firmly that it will not
"move in eitherdirection, except when consid-
era,ble force is applied to bear upon 1t. The
stop p*upon the link p*coming in contact with
the slide R’ limits the. Swinging movement of
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the arms p and 9/, so that when the slide I 18
pressed upward and the stop p* engages the
slide R® the further movement of the slide R
necessitates an upward movement of the slide-

s bar R with the slide R, and carries them into
the position shown in Fig. 11. Whentheslide

R moves in the opposite direction, the pusher

p° upon the slide R, engaging the shield o’ as
the slide swings laterally in moving backward,

10 pushes the guide o’ sidewise far enough to lib-
erate the nail, (which had been deposited upon
the inclined table O above said guide, as be-
fore described,) and the end of the oscillating
link »* comes in behind the nail-head to push

15 the nail down over the die P°, the links p’ and
p* being then brought down into the position
indicated by the broken lines in Fig. 11. ‘I'he
nail will generally slide down the inclined
table faster than the links p 9/, but if it is in-
clined to stick the link » will force it down.
Whenever the nail moves faster in any part of
its descent than the link p, its polat passes
under said link, and the nail is thereby held
down over the swaging orifice and die P.
The head of the nail then catches upon the
side wall of the orifice O" at the head end of
said orifice and stops the nail within the ori-
fice and over the die P°. The walls of the

20

25

orifice in the table O, in which the die P° is

located, are made slightly beveling, so that as
the punch P descends i{ will force the nail
down upon the upper surface of the die P?,
and thereby straighten the nail edgewise and
curve it flatwise. The slides R and R’ again
return under the influence of the cam R* back
into the position shown by the full lines in
Fig, 11. About the time that the slides reach
this position & mechanism, which I will here-
inafter describe, raises the die P° by swing-
10 ing it upon its fulcrum p, bringing the sur-
- face of the die even with the surface of the
inclined table O’, and thereby elevating the
nail above it. Thelever R’ is then acted upon
by means of the smallest recess in the cam R’
to impart to the slide R a short downward and
upward stroke, in doing which the end of the
link »’ comes behind the nail-head and strikes
it a short quick blow, to discharge the nail
from the machine in case 1t should not fall
down the inclined table of its own accord.
The mechanism for lifting the die P°is more
clearly shown in Fig. 15, and 1t consists of two
swinging levers, Q and @/, and the connecting-
bar Q°. The bar Q?1is jointed to the outer end
of the bar Q, and this bar is actuated by being
secured to the back side of the slide P’. The

20
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- lower end of the bar )’ is connected with the

lever Q' by means of steps or notches ¢, as
shown in Fig. 15, and the bar Q® 18 directly
connected with the die P° by means of the pin
When the slide P’ begins to ascend, the
end of the lever  rests upon the upper one
of the steps ¢. A stationary arm, ¢°, upon
~ the side of the inclined table O’ comes in con-
G5 tact with the incline ¢’ on the bar Q* and swings
said arm outward sufficiently to disengage the

60

|

the die P° has been elevated to the desired po-
sition. A spring, ¢*, bears upon the lower
end of the bar Q* with a tendenecy to keep the 70
steps in constant engagement with the lever
Q). The lever Q! is adjustably connected to
the slide P’ by means of set-serews ¢°, and the
arm ¢* is adjustably secured by means of &
slot-and-bolt connection, so that the point 75
where the upper step will be disconnected
from the lever ) may be readily adjusted as
may be desired. |

Many parts of my invention relate to the
combination of mechanisms arranged succes- 30
sively and operated in the manner deseribed,
and when such combination of mechanism 18
new the particular details of the mechanism
shown and deseribed, or a part of them, may
be changed for other mechanism accomplish- 83
ing the same objects without materially chang-
ing said combinations.

Having thus described my invention, ex-
plained the principle thereof, and the best
mode in which I contemplate applying that
principle, I claim as my invention— --

1. The combination of a series of roller-dies
for .cold-rolling the nail and an intermittently-
revolving head containing jaws for receiving
the nail from the roller-dies and presenting it
successively for subsequent operations, sub-
stantially as described, and for the purpose
specified. | |

2. The table A, provided with the nail-de-
livering orifice having inclines b upon two Op-
posite sides, the distance between which 18
less than the width of the nail-head to be fed
through said orifice,substantially as described,
and for the purpose specified.

3. The combination of the reciprocating
rack bearing spring-jaws, the stationary in-
clines d,and spring-actuated swinging jaws ¢/,
bearing gages e, substantially as described,
and for the purpose specified.

4. The combination of theslide or rack car-

QO

95
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rying spring-jaws ¢, mechanism for recipro-

cating said rack and opening the jaws to re-
ceive the nail, and a pair of roller-dies having
nail-receiving recesses in their periphery,sub-
stantially as described, and for the purpose
specified.

5. The combination of a table having a nail-
delivering orifice, a suitable conveyer under-

T1f

neath the table carrying spring-jaws to re-
ceive and hold the nail, and roller-dies hav-

I 2¢
ing die-recesses in their periphery, substan-
tially as described, and for the purpose speci-

fied.

6. The combination of two or more roller-
dies, the spring-fingers arranged between said
dies, .a spring-pressed oscillating arm, and
mechanism for reciprocating the.spring-fin-
oers between the pair of rollers and past the
spring-pressed oscillating arm,substantially as
described, and for the purpose specified.

7. The combination of the rack bearing
spring-jaws ¢, the stationary inclined lugs d,
the swinging arms and gages ¢’ and e, a series

12!

I3

lever Q from the upper step just so soon as | of roller-dies, the series of fingers and spring-




6

~pressed oscillating ‘arms ‘between' the roller- |
dies, and mechanism for ‘eeiprocating ‘the:
fingers and rack;substantially as deseribed,and

for the purpose specified,

5 8 The combination of the rcller-dijes, the
Intermittently-revolving head, ‘and the mail-
holding fingers for eonveyingthenail from the
roller -dies to the intermittently - revolving

head, substantially as deséribed, ‘and for the
I0 purpose specifiéd. : o

for the purpose specified.

the purpose specified.

upon the slide %/, the oscillating plate bearing
25

Ppose specided.
20

intermittently-revolving he e: _
ing-jaws, and mechanism for trimming the

point of the nail, substantially as described,

and for the purpose specified,
35

as'described, and for the purpose specified.

14. The combination ‘of ‘'die and punch for-
trimming the point of the nail, the jaws H
and H", for gaging the point of the nail, ‘and polishing one side thereof, mechanism for
| 1 | filing or rasping the edges of the point; and
away the trimming after the mail has ‘been
gaged and trimmed, substantially as‘deseribed,

40

‘mechanism for operating the jaws ‘to carry

15 and for the purpose specified.

ed, the stationary inclines H® and HY, and

stantially as described, and for the purpose
specified. | |

50
revolving head bearing holding-jaws, the niail-
55

fied. -
60

65 and for the purpose specified.

cam for acting upon the slide %', and mechan- -
Ism ‘for ‘operating the ‘cam - plate and -head, :
substantially ‘as described, ‘and for the Ppur-

~13. The combination of thé slide H? lever |
‘H the slide-bar H', angle-lever H?, and |-
gaging and conveying jaws H", substantially -

- 18. The combination of an intermittently-:
revolving head bearing holding-jaws, mech-

| Jaws, substantially
point trimming die and punch, and the in-.
cline m, for guiding the nail into the proper
position between the die and punch, substan--
tially as described, and for the purpose speci- -

anism for trimming the points of the nail, a
Sultable ‘abrading-wheel for grinding or pol-
18hing ‘the point of the nail, and mechanism

| for -reciprocating the abrading-wheel longi-
tudinally over the nail-point, substantially as

described, and for the purpose specified.
19. The‘combination of the intermisténtly-

revolving head bearing holding - jaws, an

abrading-wheel mounted upon a suitable ‘car-

_ .. -riage, the oscillating plate having‘cam-slot K®,
9. The combination of an intermittently-re- | foi

volving héad bearing a series of holding-jaws
and an oscillating cam - plate ¢oncentrically

for reciprocating the carriage upon which the

abrading-wheel is mounted, substantially as
_ | ‘described, and for the purpose specified.
mounted with said head for opening-aid ‘clos-
- 15 1ng the jaws, substantially ‘as described, and

20. The -combination of an intermittently-

revolving ‘head ‘bearing holding-jaws, mech-
o * ~ |-aniSm for trimming the point of the nail,
10. The combination ofthejawskk,iaving in- |
clines on their outer-endsandpasSing through
the rim of the head &, theslide %/;and springs:

20 k' and k&, substantially as ‘described, ‘and for

mechanism for polishing or grinding one side
of the nail at the point, and mechanism for
rasping or filing the edge of the nail, substan-
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tially-as deseribed, and for the purpose speei- |

e
11. The combination of ‘the intermittently-
revolving head, the pivoted jaws mounted .

- 21, The ‘combination ‘of the -iﬂtﬁfmiﬁteﬁﬂ?y.
revolving head bearing holding-jaws, ‘the re-

ciprocating rasping or filing jaws I/ and L?,'the ~

gage or rest I for the nail, and mechanism for
reciprocating the rasping or filing jaws both

{ horizontally and vertically, substantially as
| B - | described, and for the purpose specified.

12. The combination of a series of roller-:

dies ‘and their transferring mechanism, the

head bearing hold-.

22. The combination of filing or rasping
jaws L and 12 mounted with the face of one

jaw ‘projecting downward below the faée ‘of

the other, the guide or rest L for the nail-point,
the vertical reciprocating carriage L', an oscil-

1ng-jaws, ‘substantially as described, -and for
the purposespecified. L
23. The combination of an intermittently-

revolving head, mechanism for trimming the

point of the mnail, mechanism for grinding or

mechanism for polishing or grinding the 'op-

| ‘posite flat'side of said nail-point, substantially
- | ‘a8 ‘deseribed, and for the purpose specified.
15. The combination of the pivoted jaws
H", the slide H", upon which they are inount- revolving head carrying holding-jaws, mech-
| anism for trimming the point of the nail, for
- mechanism for reciprocating the -slide, siub- -

24. The combination of an intermittently-

grinding -or polishing the two sides thereof,

mechanism for rasping its edges, the oscillat-
| o | ing ‘cam-plate for forcing open the jaws, and
16. The combination of the intermittently--

the knockout for removing the nail from ‘the
as ‘described, and for the
purpose specified. - i

25. The ‘combination of the intermittently- "

revolvinghead bearing holding-jaws, mechan-

ism for trimming the point of the nail, for
| | . - | rasping or-filing its two edges and polishing
17. The combination of a series of roller-
dies, conveying-fingérs, an intermittently-re- -
volving ‘head bearing ‘holding-jaws, mechan-
ism for trimming the point of the mail, and:
mechanism for grinding ot polishing'the nail-
pointupon one side;substantially'as:described,

or grinding its two flat sides, mechanism for
removing the nail from the jaws, and méchan-

1sm for swaging thie nail, substantially as de-
‘seribed, and for the purpose specified.

26. The'combination of the knockout-mech-

anism,theinelined-table O’,and the swagingdie
| and punch Pand P?, substantially as deseribed,
and for the purpose specified. -

-27. The combination of nail-holding jaws,
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intermittently - revolving head bearing hold:
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knockout-lever o, hung upon a double joint | forlifting the same, substantially as described, 15
for oscillating in two different directions, and | and for the purpose specified.
mechanism for depressing the knockout into | 30. The combination of the swaging-die, the
the jaws and then withdrawing it therefrom, | slides R and R:, connected by links p’ and p,
s substantially as described, and for the purpose | the lever R/, and mechanism for imparting to
“specified, _ said lever one long forward and backward 20
98. The combination of the swaging-die, the | stroke, and then a shorter stroke for the pur-
inclined table O, the spring-pressed and piv- | pose of knocking out the nail, substantially
?ted guide 0°, tgle slide R, links p’ and p? the | as described, and for the purpose specified.
1o friction-slide R? and mechanism for recipro-
cating said slides R and R’ substantially as | EDWARD CROFT.
described, and for the purpose specified. |  Witnesses:
29. The combination of the swaging-die I, CHAS. W. GILLETTE,
inclined table O, the punch P, and mechanism | ROBERT E. HALL.
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