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(No model.) -

TO aZZ whom w nvQY CONCEerr:
Be it known that I, EDWARD CROTT, of Wa-
terbury, in the couutv of New Haven and State
of Connecticut, have invented certain new and
useful Impr ovements in Machines for Rolling
Horseshoe-Nails, of wh]eh the fo]lowmn 1S a
specification. | -

My invention relates to 11111)1 ovements in’

- machines for rolling horseshoe-nails in which
10 & Series of pairs of 1011(31 dies having continu-
‘ous die-grooves extending around the entire
. per 1phely0f said rollers are placed upon hori-
zontal and vertical axes in such relation to
each other that all of said roller-dies are si-
multaneously acting upon corresponding parts
of the blanks. The blanks made by each suc-
cessive pair of roller-dies are of gradually-in-
creasing lenoths, and the rollers are speeded
so that each pair of rollers will make a ‘blank
1n the same time whether the blank be longer
~or shorter. A conductor is combined W1t]1
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20

said roller-dies to guide the rod or bar to the -

dies, and to Gmde the series of connected
. blmks from eaeh pair of roller- dles to the sue-
25 .ceeding palr. |
- The objects of my improvemen(s are , to pro-
duce a nail which closely resembles one made

by hand in regard to strength and toughness,,

to make the nails with little or no waste of
stock, and to make them rapidly at a small
expense I attain these objects by the mech-
anism illustrated in the accompan}rmw draw-
ings, in which— -
. I‘1gure 11is a holuontal seetlon partly in
35 elevation, on a line through the middle of the
. eonductorA Fig. 2. Fig. "2is a side elevation
‘with a part of the housing broken away, show-
- .1ing the conductor A in vertical section. Fig.
-3 is avertical section on line z # of T Fig.1, ex-
40 cept the right-hand portion, which is shown
‘in elevation. FKig. 41isa Veltlcal section on
line y y, Fig. 1, also partly in elevation. Fig.
51s an end view of the conductor. Fig. 6 isa
side elevation of means adapted for adjustm
45 the relative positions of the roller-dies. Fw
. 7 is a sectional view of the same. on line z 2 of
Fig. 6. Fig. 8 is a side elevation of another
means for the same purpose. Figs. 9, 10, 11,

and 12 are developments of the peuphel ies of
I‘lgs 13, 14, 15, ::md

50 the dlffelent roller- dles

| apart of the housm
| the various shafts tahe theu bearings.

and Fig.

-',used for 1011111ﬂ metal into a bar consisting of a

‘words, the sunken grooves extend around the

Wy

16 are ver tical sections of the different pairs ot

roller-dies. Fig.17 is a side view of a portion |
of the rod and series of connected blanks as
they appearwhen going through the maehme,
18 18 an edge view of the same.

My machine is prineipally designed for mak-

55

‘ing horseshoe-nails by rolling. the metal into a

connected series of nail-blanks or nearly-fin- -
ished nails; but it is evident that it may be

6o .
series of connected blanks of other forms, from
which to make other articles.

I haveherein shown four pairs of roller-dies,
with every alternate pair mounted upon axes |
which are at right angles to the axes of the 65 .
other rollers; but a gle‘1t61 or less number of
pairs may be employed, and, if’ desired, there
might be more than one pml in succession
mounted to revolve in the same plane, pro-

vided always that there are rolls which act 70

upon both the edges and sule% of the bar or

blanks., |
B de&gn‘ttes the main frame or housnw of -

the machine; B, the cap-plate, forming, also

s and C, the boxes 111“].11(3]21 75 -

"D’ D? D* D* designate roller-dies h&vmn Ccon-

'nected and contintous sunken grooves or dies

formed in their peripheries Wlthout ‘chang-
ing the circular form of the roll; or, in other 8o
perlphemes of the rolls, instead of lengthwise
to them, and their eonﬁmnﬂ' side walls meet

the cyllnducal faces of the 10115 S0 as to con-

fine the metal fed into said glooves upon all 85 |

of its four sides. |
The sunken gr ooves or diesin the rollers

are not illustrated in Figs. 1, 2, 3, and 4, the
rollers only being shown in said ﬁgures, but
the grooves are clearl'y shown in Figs. 9, 10, go
11, 12, 13, 14, 15, and 16. -
The rollels D’ snd D? are mounted on verti-
cal axes, while D* and D* are mounted on
homzontal axes. The frame or housing, the
manner of securing the rollersand shafts there- g5
in, the driving-gears, the manner of and
mea,ns for adjusting the rolls in each pair to
and from each other, and various details of
the machine, except in the particulars herein-
after “ﬂ)@@lﬁed as essential, are ﬂenerally W ell 100




known, and may be varied or changed at
pleasule according to the taste or Jl].dﬂ ment

of the mechmnc &Ild it is considered unnec-

“essary to give a detailed descuptmn of the

_. o

Same
A hollow trough or conductor, A, of the
same general contour inside (see I‘1g 5) as

that of the rod to be operated upon, is placed

in the housing and leads to the first pair of

rollers, and then from one pair to another, as

shown in IFigs. 1 and 2.
In the particnlar form of grooves and dles

- herein shown the first pair of rollers, 1, has
~ depressions sunk in it for forming nine 1ud1

I5
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mentary nail-blanks. The Second pair, D? has
deplessmns for seven blanks, the third pan
D?, six, and the fourth pair, D“ five, those in
each sueceedmw pair being lonﬂer and for
making longer Planks than those in its imme-
diate predecessm The rolls D" and D® act
upon the edges of the bar or stock, and the
rolls D? and D* upon the sides thereof and all
of the rolls revolve in such a direction as to

draw the stock through the machine, the same.

being entered first between the rolls D'. A
rod of any indefinitelength, after being brought
to a proper heat, 1s passed into the condnctm
and between all of the rollers, and if said rod
is as long as or longer than the distance from
the first to the last pair of rollers, all of said

~ rollers will be acting Slmultaneously upon the

35
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stock or series of comnected blanks. 1t 1s
therefore nzcessary that each pair of rollers
shall, as near as is practicable, act nponalike
part of the blank at the same time—that is,
when the pait of the stock which 1s to be
formed into a mnail-head is being acted upon
by one pair of roliers, all of the rollers in-the
machin > should also be acting upon the head
part of the blanks. This 1s of greater impor-
tance at the beginning than at the end of the
operation. The shorter blanks must remain
between the rollers the same length of time as
the longer blanks. The latter result may be
accomplished either by making the periph-
eries of the rollers containing the longest
orooves travel faster than the other by means

~of the connecting-gearing, (which method is

50
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the one employed as the- machine 1s 1llustrated
in the drawings;) or the rollers confaining
the longer grooves may be made larger, so that
all of the rollers shall contain grooves for a
like number of blanks, and all geared to make
the same number of revolutions 1n a given
time; orit may be attained partly by the vary-
ing speed of revolution and partly by the va-
rying sizes of rollers.

Each succeeding pair of rolls must be set a
distance from its preceding palr which is about
equal to thelength ofa certain number of blanks

made by said plecedmn pair. For instance,

as shown in the drawings, the rollers D? are 2 |

distance from D’ equal to the length of four
blanks as made by the rolls D’. The rolls D?
are a distance from D? equal to the length of

285,500

are a distance from D? equal to the length of
| three blanks as made by D°. Therod, or rod

and connected blanks, Figs. 17 and 18 show
the result of this. The unaltered 1301“1;1011 of 70
the original rod ¢ is of just the proper length
to produce one nail. The four lengths b 660
are formed by the rolls D', the mnext four
lengths ¢ ¢ ¢ ¢ are formed by the rolls D’ the
next three lengths d d d by the rolls I’ and 75
the nails or blanks e by the rolls D' When
the connected blanks leave the machine, by

| passing through all of therolls, a rod consist-

ing of aseries of connected blanks, like those
marked e, is the result or product. The rod 8o

Figs, 17 'cmd 18 is such as would result from

stopping the rolls when they are all acting

-upon a bar and taking the rod out of the ma-

chine without allowing. any further action of
the rolls thereon. | 85
Notwithstanding the proper speeding of the
rolls and setting the several pairsat the proper
distance apart, still the different pairs would
not act upon like parts of the blanks at the
same time unless the rolls were started right go
and all started together.
- As betore St‘l,ted the manner of and means
for adjusting the rolls in each pair—that 1s,
one roll with reference to its fellow roll—is |
generally well known; but this is not the ad- g5
justment that 1 refer to for the purpose of
making the several pairs of rolls start right
and all start together. |
The rolls can be appr oximatel y adjusted to
start right by slipping the connecting-gears :ico
between two pairs of rolls out of mesh and
turning one pair of rolls and their driving-
gear to the proper point, while the other pair

and their gear rémain stationary, and then

slipping the gears into engagement again. 105
For a closer adjustment I make use ot the de-
vices shown in Figs. 6 and 7, in which K des-
ignates a sleeve hawnn slotted arms JfJ, and

secured to the shaft IF by a key, g, or1in other

proper manner. Upon thissleeve Iithe gear- 110
wheel G is mounted. Bolts /& /i pass through

the slotted arms f f of the sleeve H into the
body of the gear-wheel. By loosening the

bolts & ~ the gear-wheel may be changed.into

the desired position upon the sleeve and shaft 115
while the shaft remains stationary, when the
bolts can be tightened. When the gear-wheel

is too small to use the adjustment shown 1n
Figs. 6 and 7, the key-slot k¥ in the gear may
be made wider than the key m, by which the 120
gear is keyed to the shaft H, as shown in Fig.

8, and then wedges of different thicknesses

,may be placed upon either or both sides of

the key to bring the gear into the desired po-
sition. The gears to be so adjusted are those 125

| which connect two or more pairs of rolls to-

gether, 1t 1s of course understood that when
the gear is 80 moved it slips upon the shaft
which it drives, so that one pair of rolls will
remain stationary, while the gears and other 130
pair of rolls will rotate to bring the two pairs

four blanks as made by D7 and the rolls D* | of rolls to the proper relative position.




- the shaft I; the rolls having a horizontal axis
are driven by the gear K and connecting-gear, |

285,

Thé “'pow,er' 1sapplied to “t'h'e mag.chine through |

and those on a vertical axis by the bevel-gears
L I, gear M, and connecting-gear, while the

- rolls in each pair are made to move in unison

1O
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- grooved longitudinally for their whole length,

more pairs of roller-dies placed alternately

- one pair of rolls having sunken die-grooves
. in their peripheries, substantially like those

them a pair of larger rolls grooved lengthwise |

- to form their surfaces into segments, but with- |
out anything to confine the metal laterally,
~.and also conductors arranged between the sev- |
“eral pairs of rolls.

means for confining the metal laterally. One

by means of the gears N.  After the series of

-connected blanks are produced, they are cut

apart and finished in any desired manner. |
I am aware that prior patents show two-or

upon horizontal and vertical axes;also, with the

succeeding rollers moving at a gradually-in-

- creasing speed; also, with econductors for guid- |
15

ing the stock combined with said rollers. Iam
also aware that a prior English patent shows |

inmine, combined withasecond. pairofsmall-
er size, placed on an axis at right angles to
the first pair, the character of the grooves in
the second pair of rollers not being clearly
defined in said patent,except to say that they
are the same length as those in the first pair.
Sald two pairs of rolls had also combined with

In this. patent, also, the
distance from one pair of rolls to its prede-
cessor1s not equal to a given number of blanks
as formed by said predecessor. Another En-
glish prior patent shows a series of pairs of |
rolls arranged on axes at right angles and |

S0 as to form a series of eccentric faces on each
roll without any cylindrical faces or other

n,

s¢0 - 3
pair of these rolls are set stationarily in the 40
mmachine, while the other pairswere what may
betermed ‘“‘floating rollers,”” becausethey were
arranged in sliding bearings to vary the dis-
tance between the several pairs of rolls un-
der influence of the expansion of the rod be- 45
ing rolled therein. I am also aware that one
rollof’ a pairhas been adjusted with reference

to 1ts fellow roll by meéans substantially such
as 18 illustrated in Figs. 6, 7, and 8. All of =
said prior art is hereby disclaimed. 50
~ Ieclaim as my invention—

1. The combination of a connected series
‘of pairs of roller-dies arranged alternately up-
on axes at right angles to each other, each roll --
In said series of pairs having a series of con- 55 -
nected die-grooves in its periphery and cylin-
drical faces by the sides of said die-grooves,
each succeeding pair in said series of pairs be-
Ing stationarily affixed at a distance from its
predecessor substantially equal to the length 60
of a given nuimber of blanks as formed by said
‘predecessor, the die-grooves being of gradu-
ally-increasing lengths in each successive pair
of rolls in said series, substantially as de- -
seribed, and for the purpose specified. - 65
2. The combination of a series of pairs of
Tolls connected by gearing, as described, each
roll having a series of connected die-grooves
1n its periphery, and mechanism adapted for
adjusting the relative position of each pairof 70 -
rolls with reference to the other pair or pairs,
substantially as deseribed, and for the purpose
specified. B o
L -+~ EDWARD CROFT.
- Witnesses: - - | | |

" JAMES SHEPARD, -
~ JoHN EDWARDS, Jr.
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