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UNITED STATES PATENT OFFICE.

GEORGE BRYDEN, OF HARTFORD, CONNECTICUT.

IMPROVEMENT IN THE MANUFACTURE OF HORSESHOES.

Speciﬁcation forming part of Letters Patent No. 223,011, dated December 30, 1879 ; application filed
| February 11, 1879. -

To all whom it may concern : o
Be it known that I, GEORGE BRYDEN, of
the city and county of Hartford, in the State

of Connecticut, have invented certain new and |

useful Improvements in the Art of Manufac-
turing Horseshoes; and 1 do hereby declare
that the following is a full, clear, and exact
description thereof, which will enable others
skilled in the art to which my sald invention
appertains to practice the same, reference be-
ing had to the accompanying drawings, which
form a part of this specification.

This invention relates to the manufacture of
forged or swaged horseshoes by machinery
without the use of die-rolls.

In the specification of my Patent No.172,333,
dated January 18, 1876, 1 describe a process
~for making horseshoes having no calks by
means of a bending-machine, two sets of swag-
- ing-dies, and a set of trimming-dies.

- In the specification of my Patent No. 206,858,
dated August 13,1878, I describe a set of dies
having calk-pockets, in which steel calks are
welded on a horseshoe while both are being
swaged. |

- My present invention, which is the result of
later discoveries, involves the employment of
a combination of apparatus similar in part to
that described in said Patent No. 172,383, with
or without calk-pockets in the swaging-dies,

a8 described in said Patent No. 206,355, and .

cerfain additional apparatus, while for stock
or material I use ordinary commercial bar-iron
of suitable varieties, with or without steel
calk-bar or its equivalent, as hereinafter set
forth. |

My said present invention embraces the fol-

~ lowing method or process, to wit: hot-bend-

- ing the bar-iron to impart contour, and re-

heating the same preliminary to swaging;
then swaging the bent bar in dies which 1m-
part the final shape in rough, the surplus
metal escaping in amarginal fin; then remov-

 ing this fin by means of trimming-dies; then

immediately reswaging in the same or similar
swaging-dies, without reheating ; and, finally,
trimming and cold-punching the forging, said
reswaging without reheating, after the re-
moval of the first fin, serving to fill out the
face of the shoe with metal from the plane of

the fin, and to condense and harden the metal,
rendering the products of perfect shape, stiff,.
and free from warp. |

The preferred embodiment of said method
is my process of making horseshoes with steel
calks, by which a superior quality of this pre-
ferred class of horseshoes is cheaply produced.
- The accompanying drawings illustrate my
said steel-calk process by views of the stock
or material and of the principal parts of the:
requisite apparatus, with views of the product

- at different stages, like letters of reference

indicating corresponding parts in the several
figures. |

Tigure 1 is a perspective view of a piece of
flat bar-iron, which furnishes the stock for the
body of the shoe. The long bars of commerce
are cut into pieces of a convenient length to be
handled-—say, five feet long, moreorless—each
of which is termed a ‘“bar.” Ifig.1 represents
one of these. | |

Iig. 2 is a face view, and Ifig. 2* a horizon-
tal section, of the central part of a common
bending - machine, whereby one end of said
bar, Fig. 1, after being heated in a convenient
forge, is bent to horseshoe shape. The essen-
tial parts of such a machine are a former, z,
of the required shape and size and a bending
roller or rollers, y, with a grooved bed-plate,
x, or its equivalent, for supporting said parts.
and guiding said roller or rollers. In the 1l-
lustration a single roller is carried by an os-
cillating arm or sweep, 0, which is oscillated
by a power-driven shaft, », having a head,
through.which said arm slides back and torth.
When the roller ¥ is in the position indicated
by a dotted circle in Fig. 2 the heateéd end of
the barisintroduced between it and the former

'z, to a gage-mark or stop on the frame. ‘Lhe
| machine is then started and the roller bends

the bar around the former. An automatic
belt-shipper arrests the motion of the shaft at
the proper point. | |
Fig. 3 is a perspective view of the product
of the said bending -machine. In this and
succeeding figures a short holding-shank, a,
is represented. In practice, a shank of suffi-
cient length to be handled without tongs 1s
preserved as long as possible. |
Fig. 4 is a perspective view of a steel calk-
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bar such as is commonly employed for making
calk-blanks; and Figs.5and 6 are perspective
views, respectively, of a toe-calk blank and a

‘heel-calk blank cat from said bar for use in .
this process. Any preferred form of calk-bar

~or calk-blank having an attaching-rib, b, orits

- equivalent may be employed by a proper adap-
~ tation of the calk - pockets hereumfter men-
- tioned. , -
. Fig.Tis a plan view of the anvil of a call -
| -attclchlng machine, which machine 1s formed

by inserting such an anvil in an ordinary drop-

- press beneath a plain follower or hammer. A

groove, ¢, in the flat top of the said fmvﬂ

__-I‘w 7, 1s adapted to receive the bent bar, Fig. |
- 3, loosely within 1t, and 1 the bottonr of said
groove depressions or pockets p p* are formed

~to receive, respectively, in like mamnner, toe

~and heel Galk blanks, Figs. 5 and 6. The lat-

~ ter, in cold 0011(1113101.1? are mserted- 11 the pock-

ets p p” by a boy, theirribs b projecting upward

within the groove g. - The bent bar, Fig. 3, is

taken hot trom the bending- ma,chme and (11(1 |

~1n the groove ¢ upon said 1‘1bs The drop of
- the ca]k attaching machine 1is then started.
A single blow embeds the .ubs b sufficiently,

leaving the calk-blanks ¢ ¢® securely attached
1o the bd]:' In proper positions, respectively, as

represented by Fig. 3, which is 2 perspective

- view of the product E_Lt.thls stage. The calked
bar, Ifig. §, is now returned to the forge until |
- 1ts parts reach a good welding - heat, which
will also answer for swaging, and a suitable

flux 1s applied to the joints between the calk-
blanks and bar to assist the welding 01)(,
~ tion.

Tig. 9 is a plan view of a bed- dle illustrat-

mg a set of welding and rough- swaﬁmo dies
In a drop-press or its GQHIV’LILHT to whu,h the
hot calked bar, Iig. 8, is next subjectul The
matrical caﬁrlty W of said bed- -die contains de-
pressions or pockets ¢ s, to receive Eblld \\ Q0C
the toe and heel calks, and creasers # tor
forming indented nail ﬂlOOVBS Or creases, “‘%zbld
.creasers being prefembl} remov mbl{, so that
they can be IBELdﬂ} renewed. This lb aCCON -
plished by forming vertical pockets in the bed-
die toreceive separately-formed creasers, said
pockets extending partially through the die,
with holes to admit a removing pun(,h at bot-
tom. A noteh, ¢, at one end of the matrical
cavity « accommodates the shank a. The up-
per die, for making flat-topped shoes, would
have a perfectly plam flat face, excepting,

preferably, a small recess to raise a toe-clip 01'1
the top of the shoe. The upper die, for mak-
ing the produet represented in the drawin o8,
requires, 1n addition to such toe-clip recess, a

projection to render the top of the shoe con- |

cave or beveled. Asregards details of shape,
the closed matrical cavity between the dies is
simply the counterpart of the desired pattern
of shoe, which will vary, and is not a part of
the present invention. In these dies, Fig. 9,

the steel calks are welded on,and the shov, ﬂfa
a whole, is rough-swaged ‘Lt one operation,

every detail of sh%pe being imparted (ml

2B, L0 1

rough) to the iron and steel at this operation,

| 80 as to accomplish this result while the metal .

1s 11 1ts most phstlc condition. o

Fig. 101s a top view of the product as t%ken'
hom the sald welding and swaging dies, with
its fin f° projecting on all S1des ThlS figure

shows a toe-clip, ¢/, and' top bevel, 0, which

are formed by the upper .s*ﬁaﬂmﬂ die, (not

| shown,) togethier with dotted outlines of the
face of th{., ;«hoe, which 1s the eounterpmt of
‘the said die-cavity w, Ifig. 9.

Fig. 11 1s a face view of a bed die, ﬂlustmt .
ing a first pair of trimming-dies, said bed-die

| -h-m'ing.an opening, o n, in 1ts steel top plate
~or cutter, of the same ouftline as the said die-

cavity w, I'tg. 9, with its shank-notch ¢, while

the upper die or punch has a counterpart pro-

e

Jection, the office of these dies being to re-

‘move at one operation the fin f, Fw 10, of
the sard product of the welding and swaging
‘dies, but not its shank «, as thlb 1S 1"eqmred |
for use 1n suceeeding op«emtion' The apper
trimming-die (not &,hown) may be reciprocated

by a p1tmanh om a slow- m_otwn crank. The .

product, as 1ndicated by arrow 1, 1s withdrawn
through the space beneath the shank-notch n
of the bed- die, IFig. 11, after being push@d o
‘back a little and turned on edge. o

g, 12 1s a face view of Lhe 1lwuted pro-

duect of the said first trimming-dies, showing

1ts calks ¢ ¢* and 1ndented 11{111 creases 03, as
well as 1its clean edges. :
Tig. 131is a face view of a bed-die , represent-
Ing a second set of swaging- dlgb, which are
duplicates or fac-similes of the said welding
and rough-swaging dies, Fig. 9, except that

said Sewnd set are peltectlv smooth finished,

while the first set are not. The said pr oduet
of the first-trimming dies is introduced into
these dies, Fig. 13, for reswaging without be-
ing reheated, the object and effect of the sec-
ond swaging being to condense and harden
the 1ron and render the shoe stiff and true, as
well as to perfect its shape and finish. If the
shoe were rebeated before the second swaging
there could obviously be little if any harden-
g or truing effect, the shoe in such case be-
g nearly as soft and quite as liable to warp
after removal from the second dies as after re-
moval from the first. The cool metal also
takes a better surface in the dies, while it is
Sufﬁclultly soft to yield to the (11(,.5, as shown
by the fin 72, Fig, 14.

In an mfuim modification bLoth SWagings
may be done in one set of dies, pl"ovldul the
mme be properly finished; but the amount

saved by rough-finishing the first set, together
mth greater convenieunce, renders the use of
tswo sets of swaging-dies, as above described,
preferable. |

The intermediate trimming or removal of
the first fin, accomplished by the satd first

trimming-dies, Ifig. 11, is an important ele-
ment in the succcbsful’ process.  With 1t the
shoe 1s finished in shape, hardened, and trued,
as aforesaid, by a second swaging in what may
be one and the same matrical c"wlty, as above
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stated. Otherwise this would be 1mpractica-
ble, as, without reheating, the force of the sec-
ond (11“*0pprm'ni or pressing would be met and
resisted by the chilled fin between the lands
of the dies. The removal of sald fin permits
the faces of the same or similar dies to ap-
proach nearer each other the distance repre-
sented by the thickness of said fin, or a sufii-
cient distance to fill the lower die- c._wwy per-
fectly with metal from the plane of said fin at

the second swaging, and to bring the full force

of the blow or pressure uponthe fﬂrgmn* proper,
with the effects before stated.

Iig. 14 is a face view of the inverted pro-
duet of the said second swaging - dies, I'ig
13, showing its fin f? and its perfected calks
and nail-creases ¢ ¢ ¢’

Fig. 15 is a face view of a bed-die, 1llustrat-
ing a second set of trimming-dies, which are
fac-similes of the first set, ]:flf:- 11, except that
the shank-notech # and 1ts eounterpalt and the
epace beneath said notch in the first set are
omitted in the second. Said bed-die, Fig. 15,
has consequently an opening, 0% ot the exact
outline of the shoe proper, .amd being solid
beneath both endsof said opening,it is adapted
to sever the shoe from the bar or shank «, in
the act of removing the second fin, /2, without
undue strain. The trimmed shoe 1is with-
drawn from the back of this die, as indicated
by arrow 2.

Fig. 16 is a top view of the product at this
stage. After the said second trimming the
shoe is cold-punched to form the nail- holes
without danger of warping the shoe. Any
ordinary power-punch may be employed for
this purpose, the holes being preferably
punched singly. The shoe is next, in practice,
taken to a grinding-wheel, against which the
top of the s}me is held for an instant to re-
move the burr left by the last trimming-dies
and punch. The shoe 1s then I‘EEL(]} for the
keg or for the hoof.

Flﬂ. 17 is a top view of the said finished
shoe, showing the nail-holes & as formed by
cold-punching, together with the toe-clip ¢
and top bevel, V', ‘the same being a forward
shoe. Hind shoes of the same style would
have flat tops and would differ otherwise
slightly in shape from such forward shoes, ac-
cording to well-known rules.

To produue solid iron-calked shoes accord-
ing to my invention heavier stock 18 used,
square or nearly square bar-iron being pze-
ferred, while round bar-iron of an equwalent
size m‘l.y be employed. The bar is heated and
bent, as above described, then immediately
reheated swaged, trunmed reswaged without,
reheating, and finall y txunmed and cold-
punched, t-he nature and effect of each step

being precisely the same as those ot the corre-.

sponding steps of the sald steel-calk process,
except as regards the calks, portions of the

body-metal being forced by the first swaging |

into the calk- pockets to form the iron calks, '

while the reswaging without 1“c,he‘mt1110 survm
to fill out and ha,rden them.

The same apparatus produces a given pat-
tern of horseshoes of iron and steel combined,
or of solid iron, as preferred, the use of the
said calking-machine, Iig.
omitted in the production of solid 1ron shoes.
By using all the apparatus with toe-calk blanks
alone and suitable bar-iron the same pattern

of shoe is made with a steel toe-callk aud 1ron

heel-calk.
Other patterns and styles of shoes, together

with the various sizes and hind and forward*

shoes of each, are produced by employing ap-
propriate stock with substitute formem and
dies of the leqmled patterns and sizes.

The bar-iron may, if preferred, be cut up in-
to short pieces. each of the proper length tor
a shoe, before the bending operation. Tn this
case the shank-notches in the "dies will be
omitted, and the blank and shoe will be han-
dled by means of tongs or their equivalent.

. The quantity of stock driven into the fins
may be reduced by drawing out the Dbar-iron
between given calk-points, which may-be ac-

complished 1n the well-known way, beneath

an ordinary light power-hammer.

I do not claim herein anything shown or de-
scribed in any of my previous United States
Patents Nos. 153,362, 172,383, 206,858, and
206,859, nor any of the within-deseribed ap-
pamtus in itself considered. Neither do I
claim the broad 1dea of attaching steel calk-
blanks preliminarily by means of projections
thereon, this being very old.

"I claim as new and of my own inv entlon,
and desire to protect by Letters Patent—

1. The process of hot-bending bar-iron to

horseshoe shape, and reheating the same, then

swaging the.same in dies, which impart the
final bhflpe in rough, the surplus metal escap-

ing in a marginal ﬁ11 then removing said fin
-'b} means of trlmmmn dies, then lmmedmtely

reswaging in the same orsimilar swaging-dies
without reheating, and finally trimming and
cold-punching the forging, substantially as
herein illustrated and described.

2. The process of hot-bending bar-iron to

horseshoe shape, and attaching steel calk-

blanks thereto, to be welded on at the swag-
ing operation, then reheating the same, then
swaging the same in dies which 1mpart the
final shape in rough, the surplus metal escap-
ing in a marginal fin, then removing said fin

b) means of tl‘lmmm g-dies, then unmedlcbtely "

reswaging 1 the bame or similar Swa.gmg
dies \vlthout reheating, and finally trimming
and cold-punching the forging, xubstmntially
as herein specified, for the pm‘poses set forth.
GEORGE BRYDDN
Witnesses:
ETHELBERT I. (JELR
LEWIS E. STANTON.

7, being simply.
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