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To all whom it may concern.

Beit known that I, SIGVART HAI\SEN a citi-
zen of Norway, residing at Bohn, Ch I‘lStl&Dl&
Kingdomof Norway,have invented certain new
and nseful Improvements in Horseshoe-Nail
Machinery; and I do hereby declare the fol--
lowing to be a full, clear, and exact description

- of the invention, such as will enable others

IO

skilled in the fut to which it appertains to

make and use the same, reference being had to

 the accompanying drawings, and to letters or

N

figures of reference marked thereon, which
form a part of this specification.

Referring to the drawings, Figure 1 isa blde -

elevation ef my improved nail-making ma-
chine.
heating devices being removed. Fig. 3 is

transverse section, looking from left to 11ght

' taken about in the plane of the main shaft A,

20

. shatt being shown in full lines.
section taken about in the plane of the cam-

25

- view ef one of the hammers.

20

35

40

45

50

Fig. 1, showing the forging devices, said main

shaft B, Fig. 1. Fig. b is‘a longitudinal sec-
tion on an irregular line, taken in front of the
cam 43 on shaft B, Fig. 1 showing the mech-
anism for 0perat1nw one of the carriages for
feeding the nail-rod; and Fig. 6 is a sectional
Fig. 71s an iso-
metric detail view of so much of the cutting

mechanism as will show the relative arrange-

ment and co-operation of the several elements

Ith ereof,

The-invention relates to machines for mak-
ing horseshoe-nails, and has for its object CEI*
tain improvements in the operating and feed-
ing devices, whereby a better pwduet 18 ob-

- tained.
The invention consists in feeding devices, in

combination with forging devices, in struet_

ural features of the forging devices and com-

‘binations of parts, substantially as hereinafter

fully described, and as set forth in the claims.
- In the dlawmgs, O indicates the frame from
which all of the operating devices are sup-

ported; A, the main driving-shaft, that ear-

ries a belt_pulley, D, belted to any suitable

prime motor, and a pinion, P, that meshes.

with a wheel, W, of a transmitting-gear, the
short shaft, S, on Wthh said wheel is mounted,

also carrying a pinion, P’, that meshes with a
gear-wheel, W" keyed on a cam- shaft, B from |

Fig. 2 is a top plan view thereof, the“

,Fig. 4is alike

] which the cutter and the feedme: dev 1ees are' |

| Op erated.

| ing for. driving thé cam:shaft B from main
shaft A is so constructed that said cam-shaft

iIsnotabsolutely necessary,asthe relative speed

that is

shaft A carries a forging- roller piv-

‘ oted in a forked bearing at one end of abolt, b,

of the shafts may be varied, if desired. The

In the machine under consideration the gear-

3

will make one revolutmn to every elghteen. 2
revolutions of the said main shaft, though this -

60

which bolt passes threugh said shaft and isse- -
"cmed thereto by a.nut, &, as more plainly

shown in Flﬂ b.

as shown in Fig.

being operated from the main shaft A. The
hammers 6 and 7 consist each of a stock and

by means of a yoke, y, the legs of which pass

| cross-bar, 7', the lower ends, 9, of said legs be-
ing screw-threaded for the reeeptlon of nuts n,

stocks, as more plamly shown 1 in Flgs 4 and 6
and 1 in dotted lines 1n Kig. 3.

' hammers 10 may be adjusted toward and from

| the anvil to forge nails of different thickness.

The rememmg forging de-
viees comprise two hammers, 6 and 7, and an .
anvil, 13, which latter is arrenwedlmmedlately -
below the forging-roller, said anvil being ad--
justable vertically in an eye or yoke bolt, 14,
passing through the frame and locked in posi-

' tion by means “of a wedge or a key or keys, %,
5. On each side of the anvil

is arranged a hammer, 6 and 7, said hammers

! hammer, 10, adjustably secured to the stock -

By means of the deseribed arlangement the

through the cheeks of the stock and througha

8o
by means of which the yokes are drawn t1gh(; S
to secure the hammers to their respective

In the tail of the hammer-stocks 6 and 7 is

sscrewed a bolt, 5% that has at its end a ball to -

connect the hammer stocks 6 and 7 by a ball-

and-socket joint, 12, with the eceentmc rods . |

3 and 5, respectwely, the opposite end of said ~
eecéntnc rods encompess'mﬂ' the eccentrics 2. |

and 4, respectively, on main shaft A, as pla,lnlyf_ o
95

shown in I'igs. 3 and 4.
In order to properly guide the nail-rod to
the forging devices, I employ a guide, 19,

1 Figs. 1 and 5, which in machines 6f usual con--
struction has a horizontal vibrating or rocking
100

| motion. In such a construction the nail:rod
always lies in contact with the anvil, and when
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fins.
vertical vibrating motion, so timed that when
the hammers 10 10 are mqkmg their effective

stroke the nail-rod will be lifted clear of the

anvil and be carried back again to the anvil
on the negative movement of the hammers, to
be ol)erated on by the forging-roller 1. This
movement may be imparted to the guide in

any desired manner from a moving element of

the machine. 1 prefer, however, to impart
that motion to the guide from one of the ham-

mer-stocks—in this instance from the stock:|

7, as shown in Fig. 5—the guide being secured

to a rod, 17, that slides 1n a guide-bracket, 18.

The lowe1 eud of the rod 17 is pivoted to one

To avoid this I impart to the guide a |

382,646

alike. A description of one of said carria.ges
will therefore suffice for a full comprehension
of the construction of both of them.

70

34 is a bed-plate, on which is formed a pro-

jection or bearing, o947, upon which the nail-
rod R rests, as shown in Flrr From the bed-
plate pr OJeet two btandards, 35, and from the
under side thereof a lug or ear, 36 The stand-
ards have bearings formed in them, in which
is pivoted a permrated block, p, throun-h the
perforation of which passes a blotted bolt P,
in whose slot is held a dog, 38. The adj ust-

‘ment of the dog 38 relatively to the nail-rod
‘R is effected by loosening the nut p°, adjust-

ing the dog.vertically in the slot of the bolt

735

80

%, so that its end will firmly bear on the nail-
rod, and then screwing up the nut p°; so as to
ﬁrmly hold the dog 38 between the end of the 83
slot in the Dbolt and the vertical face of the
block p. One of the journals of the block p
projects beyond its standard and carries a le-
ver, 39, that serves to press the dog 33 onto
the nail-rod R. Asshown in the dn.wmgs
1| the lever for the block of carriage K 1s on one
side of the guideway, and that of the block of
carriage I' on the opposite side of said guide-
way. These dogging devices are operated au-
tomatically but not simultaneously by the fol- 95
lowing instrumentalities:

40 and 40* are vertical rods forked at their
“upper ends, in which fork is pivoted a roller,

r, that rldes upon the levers 39, which levers
-pass through the forks of their 1esp(,cbu e rods
40 and 40*—that is to say, the lever on the
block of carriage E lies in the fork of the rod
40 below its roller r, and the lever on the block
of carriage F lies in the fork of the rod 40~ be-
low 1its roller r. These rods 40 and 40* are
respectively connected to levers 43 and 43%,

fulecrumed on the main frame C, the free end
of said levers carrying rollers that ride upon
the peripheryof cams43 and 43*, respectively,
mounted on the cam-shaft I3.

On each of the rods 40 and 40* 1s mounted
a coiled spring, 41, whose upper end abuts
against a stationary abutment,while the lower
end bears against a nut, n, by means of which
the tensien of said spring may be adjusted, a
jam-nut, %, belng employed in conyumtmn
with the nut for obvious purposes.

It will be seen that when the cam-shaft B 1s
rotated, and that when the nose of either cam
43 or 43* passes under the roller of the lever-
armresting thereon,said arm will be oscillated,
thereby lifting its rod and imparting to the
block p a partial rotation that will lift the dog
38 off the nail-rod R, and that as soon as the
nose of the cam has passed from under the
roller the parts will return to their normal
positions under the stress of the spring on the
connecting-rods. | |

The power exerted by the dogs 38 to hold
the nail-rod on the bearings 34 depends of
course on the power of the spring 41, and this
should be sufficiently strong to hold the said
nail-rod firmly to its bearings.

The meehamsm for 1mparbmg motlon to the

end of a connecting-rod, 16, whose other end 1s
pivoted on a pin or bolt 15 screwed in a pro-
jection or bLoss dependmg fr om the hammer-
stock 7, as shown in dotted lmes in Fig. 3 and
in full lines in Fig. 5.

- As shown 1n Flcrs 2, 3 and 7, the means
for cutting the forged nails from. the nall-rod
consist of a cutter, 28, adjustably secured by
means of a set- bolt 29 in the head 30 of a
vibratory stock or lever 20, pivoted in bear-
ings 21, secured to the main frame.

To preventlateral motion of the cutter: stock
and cutter, I employ a guide, 22, secured to
the main frame. The upper end of oguide 22
is forked, and within said fork vibrates or
rocks the stock 20. A spring, 23, returns the
cutter and stock to their normal positions
after each downward motion. The effective
‘movement of the cutter is imparted to the |
stock by the following .devices: The stock 1s
connected by a rod, 24, with a lever, 25, that
has its fulerum 26 on the main frame. (See
Fig. 1.) The outer or free end of the lever
carries a friction-roller that rides on the pe-
riphery of a cam, 27, on the cam-shaft B.

The cutter 28 is of rectan gular form, and co-
operates with two cutter-blocks, 31 and . 32,
Figs. 2, 3, 5, and 7, the devices operatmg to
produce a shear cut the cutter 28 passing be-
tween the two blocks 31 and 32 to sever the
nail from the rod and at the same time sever
the extreme fine point from the forged nail.
- Before the cutter descends to sever the forged
nail from the nail-tod the latter is moved to
the left such a distance as to bring the nail into
proper position under the cutter to be cut from
the rod, and after the cutter has done its work
the feedmg devices are operated to feéd the
nail-rod again to the forging devices. This is
effected antomatically at the proper time 1n
‘and by the following manner and means, re-
ferring more particularly to Figs. 1, 2, and b.

E and F aretwo mdependent carriages mov-
able on ways 33 on the main frame C. Each
of these carriages is provided with a dog for

20

QO
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30
10D
35
103
40
110

45

T15

50

120

1253

60)

~ dogging the nail-rod in position while a nail
is being forged, and for feeding the rod for-

ward after a forged nail has been severed
therefrom, as hereinafter more fully described.

The two carriages and their dogging mechan-
ism are similar 1n every respect,and their cor-
responding parts are lettered and numbered |

[30
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carriages is operated by two cams, 49 and 59,
on the cam-shaft B, and the followmg lntel

‘mmediate mechanisn, and a8 the said interme-

diate mechanism for the two carriages differs
slightly, I will first desecribe that of carriage E.
- To the depending ear 36 of carriage E is
pivoted one end of a connecting-rod, 45 whose
other end is pivotally connected mbh a yoke
The arms or legs of this yoke
are pivotally connected with radial arms or

levers, secured to a rock-shaft, 47, that has
its bearings in the frame C. The said shaft.

also has aradial arm, 48, that carries at its end
a friction-roller which-rides upon the periph-

ery ofa cam, 49, on cam-shaft B, said-cam being.

3o constructed as to impart to the carriage

L the proper movements in one direction, the
movements in a reverse direction bemg im-.
Pparted to the carriage by a strong spring, 50,
Fig. b, the upper end of which 1s secured in

suitable bearings ‘on the frame C, while the

lower end of said spring is connected with one

end of a connecting-rod, 51, whose opposite

end i8S connected with a radial arm, 52, on the
It will be
- seen that the carriage E is held in its normal.
position by the stress of the spring 50, operat-
ing on rock-shaft 47, and that said gpring

rock-shaft 47, as shown in Fig. 5.

maintains the contact between the cam 49 and
the radial arm 48 on said rock-shaft 47..

The carriage F is operated as follows: it is

connected by means of a connecting-rod, 53,

‘pivoted to the depending ear 36 of said car-
~ riage, to a radial arm, 54, secured to a rock-.

shatt, 55, Figs. 1, 2, and 5. Said rock-shaf
5b carries another radial arm, 62, connected

by a rod, 61, to the lower end of a strong
spring, bO Whlch like spring 50, has its upper
end. secnred in a clamp or holder on the main

frane.

(See Fig. 2.) = The shaft 55 carries a
third radial arm, 56, in which are formed a se-

ries of pivot-holes, 66. Said radial arm is.
connected by means of a link, 57, with a lug

or ear, 63, depending from the housmg Or Car-

riage 65 of a nut arranged in a longitudinal
slot formed in the long arm of a lever, 58, that

is fulecrumed at 79 on a bracket- bearmg, 69,
Fig. 1.

ver 18 adjusted, as will be readily understood.

- This &djustment may beamplified or restricted

- 6C

65

by adjusting the link 57 nearer to orfarther

from the end of the radial arm 56 by means

of the pin-holes 66. 'The shorter arm of lever

58 carries a friction-roller that rides upon the
periphery of a cam, 59, on cam-shaft B. The

-carriage or housing for the nut consists of a
rectangular open frame in which the nut is

seated one side of which frame is detachable,

“and 1s bolted to the cross-bars of said frame

The nut may be pivoted in the frame or may

be rigidly connected therewith by bolts, or

any other suitable construction may be re-

sorted to to- connect the radlal arm 56 with

the screw.

1In order to mamtaln the mll rod f1t aproper

Through the nut passes a screw, 65 .
that has its bearings. in the long arm of lever
58, and by means of which the throw of the le-

and forging devices a heater,which consists of
a hood, G, provided with a chimney, 9y and

below sald hood is arranged a jet-pipe, ¢/,

3!

'temperature, I interpose between the feedlng “

70

whose jets lie in the plane of and below the

nall-rod, a gaseous or liquid fuel being em-

the cutter and feed the end of the nail:rod IS

| ployed. By arranging the heater between--_

75
kept at a proper temperature, as said end is,

after the nail has been forged, withdrawn into -

The operatmn ofthe machme may v be brleﬂy

the heater and subjected to the action of the- |
jets.

8o

described as follows: A nail-rod, R, properly
heated, is. dogged to the camageE with the -
end of sald rod i 1n proper position on the anvil

13, the cam 43% now holding the block p of car-

riage F' in a position in which the dog 388 is.
| held out of engagement with the nail- rod
has been stated above that the main shaft A..

It

makes eighteen revolutions to each revolution
of the cam-shabe and that at each revolution

of said main shaft A the forging-roller and the

hammers are brought into operation once, the

90

mechanism for effecting this being so timed
that as the forging roller ceases to operate the -

guide 19 lifts the end of the nail-rod clear:of

the anvil, and the two hammers 10 then strike. 93
the rod from opposite sides, the hammers im-

mediately receding into their normal position. '

Before the forging-roller again delivers.a blow .

the guide 19 desecends and carries the end of .

the nail-rod back ontotheanvil. These oper-
ations are repeated nine times to complete the

- 100

forging of a nail, during which time the cam-

i shaft B will have made one-half a revolution.

to bring the ¢ams into proper position foract-

nating the cutting and feeding devices.

Dar-.
‘ing the next half revolution of the cam- shaft..

105

B and the next ninerevolutions of the main or -

roller shaft A the following operations take
place, the forging devices working idle during
these operations: The nail-rod Ris first moved

I'TQo

from right to left to brmmP the forged nail across
the cutter-blocks, the nall is severed,-and the
rod fed forward again to the forging mechan o

ism.

On the completion of ninth revolution

of shaft A and half revolution of shaft B the 11

E o
cam 49 will be in a position to cause theroller:

end of the radial arm 48 to ride upon the e
larger diameter of the said cam, thereby rock-
ing shaft 47 from right to left, and through the

medium of the radial arm 46 on said shaft 47,

120
and the connecting rod 45, connected to said

arm and to lug 36 of carriage E, moving said - -
carriage toward the lefta sufﬁclent distance to -

bring the forged nail across the eutter-blocks ™
31 and 32 in proper position for cutting the

125

nail off the rod R. The cam 27 will now be in

| aposition to depress the lever 25, and through o

the latter the cutter 28, ammsb the stress of =

the cutter-spring 23. . The cutter-28 descends |
and passes between the blocks 31 and 82 and
As soon as the nail is .

severs the forged nail..

severed the cam 43 will be in a-position to -

| cause the roller-arm of lever 42 to ride upon .. ﬁif |
 the nose-of said cam, thereby lifting: the-rods -




)

(O

4

40 against the stress of 1its spring'?ﬂ and tilt-
ing theblock p of carriage Il through the lever

39 to disengage the dog 38 from the nail-rod

R. The cam 43* will now be in a position to
cause the lever40* to drop off the greater onto

the smaller diameter of said cam, thereby al-

lowing the spring 41 to draw the rod 40* down
to tilt the block p of carriage ¥ and bring
its dog 38 into engagement with the nail-rod.
Of course the cam 43* may be set relatively
to the cam 49, so that the dog 38 of carriage
F will be brought into engagement with the
nail - rod as soon as carriage I has been
moved to carry the forged nail to the cutters,
the rod being then held by both dogs during
the operation of severing the nail. As soon

“as the rod-is held by the dog of carriage I the

20

25

30

50

riage K is, as will be readily

cam 59 will be in a position to allow the roller-
arm of lever 58 to ride upon the nose orlarger
diameter of said eam, thereby rocking shaft
55 against the stress of its spring 60 from left
to right through the medium of the link 57
and arm 56 connecting said shaft with lever
58, and thereby causing the carriage I to move
a nail’s length from left to right through the
medium of the radial arm or lever 54 and the
connecting-rod 53, that connects said arm to
the lug 36 of carriage ¥. The arm of lever
40* now again rides on the larger diameter of
cam 43%, thereby lifting the rod 40> against
the stress of its spring 41 to disengage the dog
38 of carriage F from the nail-rod. Immedi-
ately after this has taken place the roller-arm
of lever 58 drops off the nose of cam 59, al-
lowing the spring 60 to return carriage I

into its normal position by rocking shaft

55 from right to left. Simultaneously there-
with the roller-arm of lever 42 will also drop
off the larger onto the smaller diameter of cam
43, again engaging the dog 38 of carriage E
with the nail-rod R, through the medinm of
the spring 41 on its rod 40. The cam 49 will
now be in a position to allow the roller-arm
of lever 48 to drop from the larger onto the
smaller diameter of said cam, thereby allow-
ing carriage E to move back into its normal
position and carry the end of the nail-rod onto
the forging-anvil. In this movement the car-
understood, pro-
pelled by the spring 50, acting through the me-
dium of the rod 57 on the radial arm 52, to tilt
the rock-shaft 47 from left to right.

It will be observed that the carriage E feeds

the nail-rod a proper distance in reverse di-

33

60

rections—first from right to left to bring the
forged nail to the cutters, and then from left
to right to bring the end of the nail-rod back
again to theanvil. This of course could not be
effected without feeding the nail-rod a proper
distance independently of the feed-motion of
carriage E, and carriage I performs that fune-
tion, as it feeds the nail-rod a sufficient dis-
tance to carry the end thereof into the posi-.
tion of the nail previously severed therefrom,

carriage E finally fceding said rod so as to

bring said end into proper position on the an-
vil for forging the next nail. When the latter

|

| forging.

282,646

has taken place, the shaft B will have com-

pleted its revolution and the shaft A will have

completed its eighteenth revolution, the forg-

ing-roller being again about to operate on the

nail-rod. It willalso be observed that as long
as the forging devices operate on the nail end
of the rod the next or adjacent nail-length or
several nail-lengths of the rod are kept hot by
the heating devices, and this is also the case
while the nail is being severed from the rod,
so that when the rod is again brought to the
anvil it will be of the proper temperature for
The interposition of the cutter be-
tween the feed and forging devices 18 there-
fore apparent, as it is obvious that were the
cutter arranged differently the rod would be-
come cooled during the operation of cutting

and feeding. .
Having now described my invention, what I

claim 18— | -
1. In a machine for making horseshoe-nails,
the combination,with the forging devices, the

- nail-rod-feeding devices, and the cutter inter-

posed between said devices,ofadogoperatingto
dog the nail-rod inposition for forging,said dog
having a reciprocating motion timed to with-
draw the nail-rod from the forging devices and
carry the same to the cutter to sever the forged
nail therefrom, substantially as and for the
purposes specified. | 3

2. In a machine for making horseshoe-nails,
the combination, with the forging devices and

the cutter, of a nail-rod-feeding device com-

prising a dog operating to dog the rod in posi-

tion, said dog having a rectilinear motion to-
ward and from the forging devices to feed the
nail-rod thereto, and a releasing mechanism
to disengage the dog from the nail-rod and al-
low it to return to it8 mormal position, sub-
stantially as described. | |

3. In a machine for making horseshoe-nails,
the combination, with the forging'devices and
a feeding device operating to feed the naill-rod
to the forging devices, of a cutter interposed
between the forging and feeding devices, and

a dog operating to hold the nail-rod while a

nail is being forged, said dog having a recti-
linear motion toward and from the cutter and
forging devices and operating to withdraw
the nail-rod from the forging devices and carry
the nail thereof to the cutter, substantially as
and for the purpose specified.

4. In a machine for making horseshoe-nails,
the combination, with the forging devices and

the nail rod, feeding devices, and a cutter in--

terposed between said devices, of a dog oper-
ating to hold the nail-rod in position while a
nail is being forged, said dog having a recti-
linear - motion toward and from the cutter,and
forging devices timed relatively to said de-
vices to carry the nail end of the rod from the
forging devices to the cutter, and a releasing
mechanism operating to release the dog from
the nail-rod when the nailis severed therefrom
and permit the feeding devices to feed said
rod to the forging devices, substantially asand
for the purpose specified.
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- 5. In a machine for making horseshoe -nails, | bemg adjustable toward and from such anwl I0

a hammer comprising a stock and a hammer | substantially as and for the purpose speclﬁed
~adjustable thereon, substantially asand for the | In testimony whereof I affix my smnature in
pugpcI;se spemﬁed . Kine b h " | presence of two witnesses. |
_ n a machine for making horseshoe-nails, o
forging devices for forging agnm] comprising | = SIGVART HANS EN
a vertically-adjustable anvil, a forn*mg roller Wltnesses
revoluble above the anvil, and two hammers ATUG. KROGH
on opposite sides of said a.mnl said hammers | :' F. PYSSIRND

ot
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