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UNITED STATES PATENT OFFICE

ERASTUS EUGENE PIERCE OF NEW BRIGHTON, PENNSYLVANIA, ASSIGNOR
TO THE STANDARD HORSE NAIL COMPANY, OF SAME PLACE.

MACHINE FOR FORGING HORSESHOE-NAILS.__

SPECIFICATION forming part of Letters Patent No. 486,195, da,ted November 15, 1892,

Application filed November 13, 1891, Serial No, 411,809,

(No model.)

Zo all whom it may concern:

Be it known that I, ERASTUS KEUGENE
PIERCE, a citizen of the United States, resid-
1ng at New Brighton, in the county of Beaver

5 and State of Pennsylvania, have invented cer-

tain new and useful Improvements in Ma-

chines for Forging Horseshoe - Nails, of which
the following is a specification. -

In the Letters Patent issued to me, Nos..

10 241,562 and 363,418, 1is set forth a maehine for

forging horseshoe-nails from heated metallic:

bars wherein a revolving carrier is provided

with series of dies for gradually drawing down.

the end of the rod and with cutting devwes

vention is to 1mprove the efficiency of ma-
chines of this class, to which end my inven-

tion consists in eonstructmrr certain parts, as

fully set forth hereinafter aud as 1llustrated
in the accompanying drawings, in which—
Figure 1isa side eleva,tmn In part section,
of a nall-forﬂ'lno' machine embod_; Ing my im-
provements. Fw 2 1s a transverse sectional
elevation. Fig. 3 is an enlarged section on
the line 3 3, FID‘ 2. Fig.4isan enlarn*ed view,
1n part SEGtIOI] showmn* one of the adJ ustable
shaft- bea,rmn's Fig. 5 is an enlarged section
on the line 5 5, Fig. 1, looking in the direc-
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line 6 6, Fig. 5, looking in the direction of the
aArrow 9 Flﬂ' 7 iS an end view looking in the
direction of the arrow 10, Fig. d.

and. its shaft, gear, and bushing. Fig. 9isa
detached view 1llustrating the form of one of
the cutters.

It will not be necessary to deseribe in de-
tail the general construction and operation
of the parts of the machine illustrated that
correspond to those shown in the aforesaid
Letters Patent, as they will be understood
from an inspection of said Letters Patent and
as my present invention relates to the con-
struction only of certain parts. |

The first improvement relates to the dies
G* G% As set forth in my aforesaid patents,
the said dies revolve upon shafts turning in
fixed bearings as regards each other, and con-
50 sequently any wear of the dies cannot be com-
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for severing the rod after the shank a,nd head:
have been formed and the object of my in-

tion of the arrow 8. -Fig. 6 18 a section on the

HKig. 8 1S an -
enlarged section showmo' one of the gmdes_

pensated for and it is necessary to substitute

| new dies for the old ones as soon as the lat-

ter become worn. To obviate this objection,
I carry the shafts upon the carrier C in mov-
able supports or bearings and provide means 55

| whereby said supports mnay be so adjusted as

to separate or bring together the dies to coin-
pensate for wear or to insure proper adjust-
ment for different sizes of natls. These ad-
justable bearings may be made in different Go
ways and different devices may be employed
for altering their position. I have shown in

the drawmn's one constmctlou which has

proved to be effective.
The bearings PP’ are shown in dotted lines 65
in Kig. 1, in seetlon in Fig. 2, and in detail,
Figs. 3and 4. They are In the form of eyl-
inders, sleeves, or bushings inserted in holes
promded for them in the ia,nﬂ'e (' of the car- -
rier C and are socketed or bored out eccentriec 7o
to their peripheries, but more eccentric at the |
die end than at the bevel-pinion end, and, as
illustrated in Fig.4 and also in Fig. 2, where-

1 in dotted lines show that the sockets diverge,

and if the bushing were extended in length to 75
the line « « the bole would at that pomt be
in the center of the bushing. The object in

| making the bearings ad] llsta,ble is for the pur-

pose of regulating the width of the nail and
the adj ubtment 18 acoomphshed by tarning 8o
the eccentric bushings in pairsand in unison
by means of right and lefs hand worms P3 P4,
secured on the stud P2 Figs. 1, 2, and 3, and
which engage the teeth of rwht and left hand
worm-gears cut in the peripheries of the bush- 85
ings P and P’, respectively. T'he worms are
inserted in the carrier Cat right angles to the
bushings and at one side, as shown in Figs.

1 and 2. The squared end of the stud P? pro-

jects from the face of the flange C’ and may go
be operated with a wrench, and after the
proper adjustment is made the screw P71 in
the opposite face of the carrier Cis forced in
against the stud P? locking it and preventing
any further movements of the worms or bush- g3
ings until a new adjustment is needed. To
delhtﬂte adjustment, the stud P? has a stem
for receiving detachable worm-sections P? P*
and a sleeve P5, and the socket for receiving
the end P* of the stud is smaller at that end 100
than at the opposite end where the screw P?
is inserted and a nut P° serves to clamp the
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- plug P~

worm-sections, the sleeve P5 and a washer | guide K’ and piece M3 facilitates the chang-
ing of the dies G°.

P* upon the stem. This per mits the stud to
be inserted in place, after which the washer,

the worm-section P53, the sleeve P5 the worm-
section P4, and the nut PS are put in place
successively and there retained by the screw-

chine, so that the eecentues of each palr are
eqmdlstant from an established center line
between the dies G® (33, so that when one of
the studs P? is turned the pair of bushings
engaged will move in unison and either in-
crease or diminish the distance between the
dies, according to the direction in which the
bushmﬂs are tulned and at the same time

maintain the faces of the dies equidistant |
The line

x x, Fig. 4, passes through the center of the.

from the central line between them.

feces of the pinions E E’, Figs. 2 and 4. It
will thus be seen that the revolvmtr of the
bushings and the consequent ehanwe of posi-
tion of the die ends of the shafts I‘ I’ would
not change the depth of engagement of the

teeth of the pinions with the teeth of the gear

D on the line # « and only to a very slwht
degree at either edge of the faces of the pin-

1ons, while melz:mﬂ* considerable adjustment

at the die ends of the shafts.

- In the course of the 0pemt1en of the ma-
chine the wear of the partsis apt to resultin

a certain end p]ay of the shafts carrying the
guides K’, and it is also necessary at times

'to make ellﬂht endwise adjustments of said

shafts to mmd said difficulties incident to

the loose play and to improve the construe-
tion shown in the aforesaid patents, where
these shafts M are not adjustable and the
same in every reepeet as the shafts carrying
the dies K. I make these shafts shorter than
the shafts of the dies K, with means for ad-_'
justing them ]onmtudmelly and securing
them to prevent any play after ad311stment g
Thus I introduce a supplementary piece M?
between the end of the shaft and the guide:
K’ of such a length as to bring the gmde to
the proper pOSItlen between the dies G2 G, |
The piece M? and the gunide K’ e;le both se-
Aping®
is made fast in the piece M?® and projectsinfo
a hole in the end of the shaft M, by whleh,
means the piece M?® is alwe}e mamtmned in -
the same rotative position relative to its driv-
A special bushing M’ is pro-
vided for the shafts M and is selewed into
The ends

cured to theshaft M by the serew m’.

ing-pinion I3

the carrier C, as shown in Fig. 2.
of these bushlun*s are redueed in size and are

inscribed and covered by clamping-collars
M?, which are clamped to the bushing by the

secrews m, and when so elamped eonstltute a
part of the bushing M’, abutting at one end

‘against the gear-pinion I° and at the other

end against the piece M3 By loosening the
screws m any end-play of the shaft caused by
wear can be taken up, or a slight endwise
adjustment of the shaft made, so as to bring
the guide K’ to the exact position requlred
between the dies G* G®. The removal of the

The bushings are placed in the ma-
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n order to improve the operation of the
cutter devices for severing the forged blank

from the end of the rod, I make use of the
- construcetion whieh I will now deseribe.

The
device for severing the nail from the rod con-
sists of the adjustable semicircular revolving
cutter R’, having its shaft journaled in the
carrier C and in the removable block R? Figs.
1 and 2, secured in a recess in the flange C’,
and the oscillating cutter R, having its shaft
journaled in an adjustable block R, secured
to the bed-plate A, together with means for

adjusting the cutters in the proper position

relative to the nail and to each other. The
cutter R’ is made in the form shown in Fig.
9,0ne side being beveled, thereby making the
inner surface mder then the outer surfd,ce
The cutter-holder R2, which may be integral

with or secured to the shaft R’ has a groove

corresponding in shape to but a httle wider
than the cutter. The cutter is placed in the
holder with its bev eled side against the bev-
eled side of the groove in the holder and is

| held in place by screws acting against its op-

posite side, as shown in the drawmﬂ's The

‘bevel on the cutter and in the llolder is not a

necessity, but only a security against a wrong
ad]uetment when the cutter is put in pl.eee

and against its being thrown out when work-
]1’] o

Thls cutter R’ has a radial end face and
is reteted in the same manner as the cutter
R’ described in Patent No. 363,418; but in
this ease the cutting off of the nall is done
at a point farther fl om the center of the car-
rier C, which necessitates smeller con nectmn’-
gears, as shown in Fig. 5.

The cutter R is seeured in the holder R? by
serews, and when in posmen to do the cutting

stands in a vertical plane in one direction,

Fig. 1,and at an angle of about forty-five de-
grees m the other dlreetmn Fig. 2. Its upper

or otherwise and the cutting-edge stands et

right angles to the face of the carrier C. Dur-
ing the cutting the cutter R is practically mo-
tlonless, the euttmg being accomplished by
the nail being foreed downwerd by the cutter
R’ in the same manner as by ordinary shears
having a lower stationary blade and an upper
moving blade. The cutter R may be moved
by an y “suitable devices. Thus the rock-shaft
carrying the cutter i has at its opposite end
a pinion R4 and a vibratory rotary motion is
imparted to the cutter through this pinion,
the gear-segments RS, RS, and R, the rack
R, the link and connectluﬂ' strap R“‘ and the
eecentme R, attached to the shaft B. The
movement of the cutter R being derived from
an eccentrie, the cutter appears to be in mo-
tion all the tlme, but the cutting being done
when the cutter is at its forwmd end ef the
stroke, and the time required to sever the nail
from the rod being very short, the cutter 18
practically motionless during thet time, as
before stated. By this eonstruetlon the euttel
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'end is formed into a chisel Shape by grinding
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"R is carried out of the range of the heat from | ameter of the bushing O. .On the outer end
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the furnace, and also away from the moving

parts of the maehme while the nail is bemg
forged.

The cutter rotates through about two hun-
dred and. ten degrees, and the dotted lines,
Fig. 2, show its. pOSlthIl when farthest re-
moved from the nail at the time when the nail
18 about one-half completed. The cutter R’

can be adjusted in the direction of thelength

of the nail by moving it backward or forwardf

in the groovein the holder R®, and when prop-

erly adjusted, so as to act on the nail exactly
at its junetion with the rod, it is secured by
the screws, as before described. The cutter R
can be adjusted in the direction of the length
of the nail by means of the nuts on the rod R¥,

one end of therod being attached tothe block

R*™ and the other end passing through the

bracket R%, the nuts acting on Opposme sides
of the bracket to move the block R in either

direction, the pinion R* having a wider face
than the Sewment RS so as to allow of such

ad] astment. Instead of swinging upon a ¢en-
ter the cutter may slide back and forth.
In order to insure the shearing of the bar

-at the proper angle, I provide means whereby

the angle of the bar may be varied. This
may be done by means of any suitable con-
tact-piece, so that I make use of a presser RY,
Figs. 1,5, and 7. 'This presser is a solid cyl—
mder w1th one end beveled so as to present
a flat surface to the nail-rod, and is secured

in the cutter-holder R®by bem omadeadriving.

fit therein, or in any other . suitable manner_
The eut-ting-edge of thecutter R when cutting
off the nail is below the position of the nail
when being forged to avoid its coming in con-

tact with the dies G* when coming toor going

from the p051t10n shown in the dmwm gs,which
18 the position in which the cutteris &lone, and
the duty of the presser istoact on the nail-rod
at a point a short distance back of the nail

and depress the rod at that point,so that the.

nail will be cut at the desired angle. It will
be readily understood that if the rod were in-
clined downwardly when the cutting was done

the angle of the cut on the top of the nail-

head would not bethe sameas if the rod were

level or inclined upwardly. By the use of

the presser any desired angle of cut can be
obtained by having the presser project more
or less from the holder R? according to the
requirements of the particular case.

In operating the machine rapidly, it has
been found thatthere is a tendency to throw
the shafts or there is lost motion or backlash
of the gears, especially those driving the cut-
ter R’, resulting from wear or careless fitting.
To obw late these objections, I combine a qult-
able brake with such of the shafts as have to
be regulated in their movements. Thus mo-
tion is imparted to the cutter R’ by the gears
I4, 1% and I Figs. 1,5, and 6. Attached to or
1nteﬂ‘1al with the gear I* on the counter-shaft
0’ is a hollow cylinder I’, whose inside di-

~ameter is slightly larger than the ontside di-

gear,’
'ie’n’ce, as the gear and disk may be in one

-'strap J, Figs. 2, 5 and 6.
‘strap are connected by aspiral spring J’, Fig.

‘of the cylinder I" is secured the gear I°, thus

forming a neck between the gears I and 5.

At the side of the gear I°is a dlsk I8, which

has a short hab or boss extending mto said
This construction 1s only for conven-

piece. The gear and disk may both be se-

" cured to the end of the shaft R” by a key, or,
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as shown in the drawings, by a collar bolt or

screw extending into the shaft.

the gears 14 and I°, forms a seat for the brake-
"The ends of the

6. A stud J° Figs. 5 and 6, 18 driven or
screwed into the carrier O and its outer end
tapped to receive the screw J3. This serew is
reduced in size for a short distance at the
point and enters a small hole in the center of
the strap. By this meansthestrap is keptin
proper position. The amount of friction is

controlled by the strength of the spring and

by the screw J3, foreced in to increase the ten-
sion or wi_thdmwn to decrease it. The c¢yl-
inder 1" and disk I° revolve in the direction
indicated by the arrows and the friction tends
to draw the ends of the strap toward each
other, thus giving a greater brake-power than
1f they were revolvmw in the opposite direc-
tion.

Without limiting myself to the precise con-
struction and arrangement of parts shown, I
claim—

1. The combination,in a nail-making ma-
chine, of series of roller-dles carrying and
driving mechanism whereby sa,id dies are re-

The disk 1%

‘has a groove or “channel in its periphery, and
-this groove, together with the neck between
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volved positively and are brought success- .

ively in pairs into operation upon all the op-
posite faces and sides of a rod and movable

bearings for the roller-dies, and means for ad-
justing said bearings to vary the distance be-

tween the dies of each pair, substantially as
set forth.

2. The combination of the die-carrier, dies,
shafts, and cylindrical bearings with eccen-
tric sockets and external teeth and a shaft
with reverse worms engaging sald teeth, sub-
stantially as described.

3. The combination of the dies, shafts, cy-

lindrical bearings and a worm-shaft provided
with separate sections having the worm-teeth

-and means for clamping said sections to the

shaft, substantially as set forth.

4. The combination, with the guides K’ and

with the revoluble carrier, of shafts carrying
said guides and means for adjusting said

| shafts longitudinally in their bearings, sub-

stantially as set forth.

5. The eombination, with the rotatable die-
carrier, guides K/, and shafts of said oguides,
of supplement&ry pieces M’ bushing M’, ad-
justable in the carrier, and cla,mpmﬂ* collars
M-, substantially as set forth.

ITO
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6 The combination, with the 1otatable die- - |

l carrier having a recess, of a block R’, ﬁttmw
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fald recess, and a cutter-shaft having ifs bear-
ings in the carrier and at one end in said
bloek and supporting a cutter, substantially
as set forth.

7. The combination, with the die-carrier, of

~a rotating cutter carried by said carrier and

a coactmﬂ' cutter supported by a stationary

part of the machine and means for moving

~ the latter into and out of operative position

IO
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at intervals, substantially as set forth.

8. The combination of the rotating die-car-
rier, a revolving cutter supported thereon
having a radial end face,and a 1'ecipr003ting
cutter having a face adapted to shear with
the end faceof the revolving cutter when said
reciprocating cutter is StclthI]a,l Y, substan-
tially as set forth.

9. The combination of the cutter R, rock-

shaft, driving-shaft B, and eccentric, gear-seg-

ments R¢ R Rm, rack R“, and con neeting link
and strap RY, substantially as set forth.

10. The combination, with the rotating die-
carrier and rotating cutter R’, of an oscillat-
ing cutter R, movable into and out of cutting
position in a plane at right angles to the car-
rier, substantially as set forth.

11. The combination of the rotatory die- |
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carrier and cutter R’, rock-shaft and cutter
R, and means for adJusLmﬂ' the bearings of
sald shaft in the direction of the lenwth of
the nail, substantially as set forth.

12. The combination of a rotatable die-car-
rier, rotating cutter thereon, and presser ar-

| '1a,nwecl 1o ma,ke contact mth the nail-bar to

deﬂect the same toaplace below that in which
the bar is fed, substantially as and for the pur-

pose set forth
13. The combination of the cutter-holder

R? and presser R7, carried thereby and ar-
ranged to deflect the bar below the plane on
which it is fed, substantmlly as and for the
purpose set fmth
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14. The combmatmn with the cutter-shaft

and counter-shaft, of disks or pulleys thereon

and brake-strap J and means for adjusting

the same, substantially as set forth.
In testimony whereof I have signed my

45

name to this specification in the presence_of

two subscribing witnesses.
ERASTUS EUGENE PIERCE.

Witnesses:
THEO. C. DEITRICH,
H. H. HANCOCK.
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