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' UNITED STATES PATENT OFFICE.

E. L. BRUNDAGE, OF MIDDLETOWN, NEW YORK.

IMPROVED MACHINE FOR MAKING HORSESHOE-NAILS.

Specification forming part of Letters Patent No. 94,391, dated August 31, 1869,

- To all whom it may concern :
Be it known that I, EbwIN L. BRUNDAGE,
~ of the village of Mlddletown Orange eountv,
State of New York, have mvented new and
useful Improvements in a Machine for I‘orn*mg
Horseshoe-Nails.
My invention consists of improvementsupon
a machine for which Letters Pa,teut were grant-
ed to Daniel Dodge, June 22, 1852
being forged and formed and the blank being

(,arued neatly in the same manner as deseribed

in said Dodge’s specification. .

Myimprovementsconsist in theadoptionand
use of a steam-hammer, together with devices
for imparting motions, and with parts such as
malke a complete working machine.

The prominent feature in this character of
machine is that it insures perfect work by an
- active elastic blow, as is obtained by a direct-
acting steam-hammer. |

And I do hereby declare that the following

~ is a full, elear, and exact description of the con- |

Structio_u and operation of the machine, refer-
ence being had to the annexed drawings, mak-
ing a part of this specification, like letters of
reference being made to like parts in the
several figures.

- Figure 1is a front elevation of the machine :
Fig. z a vertical cross-section through the cen-
te1 of the machine in the line x 2, as shown
in Fig. 4; Fig. 3, rear elevation of the machine;
Fig. 4, hmlzontal top view in section thmun‘h
the line o 0, as shown in Ifigs. 1 and 3 Fig; D,
top view of the steam-chest ; Ifig. 6, horizontal
section of the machine through the line y v, as
shownin IFig. 3; Fig 7, hammer-die in section,
to which is attached point-cutter, I'ig. 10 ; Fig.
3, section of anvil-die, in which pomt cuttel y'
is inserted, as shown at Ifig, 95 Ifig. 9, top
view of anvil-die, in which pomt cutter y’ 1s in-
serted ; I'ig. 10, perspective view of that por-
tion of the point-cutter which is attached to
the hammer, as shown at Ifig. 7; Fig. 11, longi-
‘tadinal section of pinion and griper, in which
1s shown the griper & %, the griper-spring
p'’ p", the follower q”, the opener Y, the pinion
l, the ring o, the griper- jaws s s” and the
pm i ; Fig. 12, inside view of one balf the

griper Kig, 1%, end view of one-half the grip-
er ; I‘lg 14, end view of the pinion and grlper
_opener

supporting the frame and anvil;

, the nails

A, main base- block of the machine; B B,
columns standing upon the base-block and
C, plate on
which the anvil is placed; D, hea?} block
of metal, called the anvil, cucular in form,

‘with a recess or chamber in which dies 1/ ¢/ {7

and «’ are placed, by which, together with
dies placed in the hammer, au exact reverse,
the blanks are forged, drawn out, and made
intothe finished nalls E frameof the machine ;
F, griper - carriage, W 111011 carries the pinions
and gripers; G, cylinder or steam hammer ; H,
steam-chest, %et in a recess in the upper en(l ot
the frame, in which & b are the steam-ports and

¢istheexhanst-port; I, steam-valve, by which

the steam is let into the steam-hammer ; J, pis-

‘ton-rod, which 1s stationary, being firmly fast-

ened to the steam-chest ; K, piston ; I, valve-
rod, secured at one end to the valve, and at the
other to the valve-lever; M, valve-lever, by

-which the valve 1s moved to admit steam to

the cylinder; N, upper wedge cam or valve-
Shlftel O, 10we1 wedge cam or valve-shifter.
The *11)m e cams N and O are secured to a

plate or arm, I’, projecting from the hammer

by the bolts 7 7, and as the hammer is moved
up or down it communicates an oscillating
motion to the lever M, thereby giving the
proper motion to the v alx e. The cams are ad-

justable ; N 1s moved up or down as required
to cut off the steam in the downward stroke of
the hammer at the exact point desired to ad-

mit steam above the piston to raise the ham-
mer and break the force of its descent and
govern the blow to the required force to forge
tlie nails when each of the gripers carries a
blank. O is raised or lowered to admit steam:
below the piston, and as the hammer raises it

exactly governs fmd breaks the upward stroke

of the hammer and forces it down.

P, wedge-cam or valve-shifter plate, towhich
the walve shifters are secured by bolts j.j5 Q,
cam-slot,made in the hammer, in which a roller
pI‘Q]LthH o from the lever Id mes, which lever

and the driving-pawl p communicate rotary

motion to the griper - earriage ; R, griper-.
carriage driving-lever; S, armn or brace, per-.
manently secured to and forming a part of the
frame of the machine, to which the lever R is
attached at the fulerum z ; 1, stationary-cut-
ter stock, which holds the statlomry cutter a’;
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U, moving- catter stock 5 1t holds the cutter ¢/,

which moves with the stock, and, working 111_.
the edges form

connection with the cutter a, .
a cutter similar to a shears, and cut the nails-
“blank from the rod ; V, rock-shaft, to which
the moving-cutter stock 1is secured ; W, stop,
permanently fixed or driven in the anvil, and
in connection with stop X limits the hammer
as to its length of stroke; X, hammer-stop,
permanently fixed or driven 111 the hammer,

~and, working against the anvil-stop W, limits

the hammer in ]e,ngth of stroke, as above Y,
| inserted in the onter ____end_ of
- the griper-pinion, and bears against the ends
~of the griper-Dblades shown at Fig. 11, and
when forced into the pinion, as 1t comes 1n con-
~ tact with the stationary cam Z, opens the grip-
er for the discharge of the ﬁmshed nail, and

the griper remains open until it 1ecewes an-

other nail-blank; Z, stationary cam, which
forces the g1*1pe1 opener into the grlper pin-
ion, and as the carriage revolves the opener

comes in contact Wlth the cam, the griperis

opeiied as above for the dmcharne of the fin-
ished nail and the reception of .:moth_er nail-
blank ; «, steam-pipe, through which steam 1s
conveyed from the steam-boiler to the steam-
chest of the machine ; b b, steam-ports, for ad-

mitting steam to the cylmder or steam-ham-

mer ; ¢, d, steam-passages constructed in the
plstou rod J, to convey the steam from the
steam-ports to the cvlinder. The passage ¢
discharges in the cvlmdw below the piston,
theleby forcing the hammer or eylinder down.
The passage d dischar oesin the eylinder above
the piston, which raises the cylinder or steam-

hammer, as will be seen by. 1eference to Big.

256 GXII‘IHSE steam port, I'ig. 5; 1, exhaist-
pipe; ¢, valve-lever 1u101um at which point
the valve-lever M is Secumd I h, lags pro-

jecting from the npper part ot the fmme and.

to which the valve-Jever is secured by the stud
i ; 1, valve-lever stud ; j 4, valve-shifter bolts

and nuats, by which the valve- shifters or wedge.

cams N and O are secured and adjusted in
order to regulate the length of stroke and
strength of blow of the steam-hammer; k F,
griper, for receiving the nail-blank aud Told-
ing it while being forwed [ I, pinions, in which
are incased the fmpels, having teeth which
work into the teeth in the stationary rack m,

‘and as the pinions are carried forward by the

rotary motion of the. griper-carriage If, in
- which they are secured, a revolving motlon 1S
communicated to them whleh is equal to one-
quarter of a revolution to each upward stroke
of the hammer ;. m, stationary rack, in which
the teeth of the ﬂrlper pinions work in order to
give the gripers a revolving motion; n, fric-

tion-roller, which, uponthestud o, pI‘Q]ECtb from
- the upper end of the lever R, and works in the
cam:-slot Q, theleby giving motion to the lever
as the hammer is raised or lowered ; o, friction-
studin the upper end of the lever R on which
the {riction-roller 2 WOlLS, P, dux ing-pawl,

(Shown at Fig. 3 and 1n dotted lines in Tig.

4,) whmh 1S atta,ched to the lower end of the
level R Dby a ball-and-socket joint. The ad-

vanced end of the pawl is so constructed that

it fits against the carriage-teeth ¢ ¢, and as the
steam-hammer is forced upward moetion is com-
municated to the driving-pawl by means of the
slot 'Q and the lever R, and as the pawl is
moved forward, the end being held against the
teeth ¢ by the spring s, the carriage 1s pro-

| pelled ahead equal to one tooth and one space

between the teeth at each upward motion of the
steam-hammer G ; ¢q ¢, carriage-teeth, against
which the driving-pawl works and gives the

-griper - ¢carriage rotary motion; r, pawl-ball,

which fits in the socket at the lower end of the .

lever R, and forms a ball-and-socket joint;

S, spung for holding the driving- pawl up to
the teeth of the griper-carriage ;. ¢, stop-pawl,
for preventing the griper - carrmge traveling
farther than the exact required distance, in
order-that the blanks being forged will receive
the blow from the hammer while standing in

the proper position ; u, stop- pawl spring, for

pressing the pawl to the carriage and holdmg

it in its place between the carriage-teeth ;

stop-pawl arm, which, being operated upon by
the lever Iy when the hammer descends, forces
the pawl away from the carriage-teeth and a)-
lows the carriage to go ahead one motion; w,
backlash-pawl, for holding the carriage from

‘any backlash motion or recoil as the carriage

is brought with force against the stop-pawl ¢,
and, operating in a contrary direction from it,
holds the carriage firmly in the exact p051t1011 |
for the blanks bemg forged to receive the blow

from the hammer; z, lever- fulerum, at which
point the lever R 1'3 Seculed to and works upon

the brace S; o/, stationary cutter, which, work-
ingin connectwn with the movin g cutter ¢, cuts

‘the blank from the nail- rod; 0/, bolt, by whmh

the stationary-cutter stock T 1.5 seuned to the
frame of the machme ¢ moving cuttel which

‘works in conneetion with the statmnary cutter

a’, and cuts the b]anh from thenail-rod ; d’ d’ d’,

'.movlug cutter cams, on which arm ¢ of the_
rock-shaft V works and gives motion to the

moving cutter at every second upward stroke
of the hammer; ¢/, arm of rock-shaft, which
works upon the cams d’ d d’, and gives m(}twn.
to the moving cutter; f/,moving-cutterspring,
which, as it is fmced back by the arm ¢ and

the cams d' d' d', power is gathered upon the

spring, and, as thb arm slips from the abrupt
end of the cams, gives motion to the moving
catter with suﬂlelent force to cut the blank

from the nail-rod; ¢',arm, to which the moving-
catter spring is secured I/, feeder, I;hrmwh

which the nail-rods are fed into the mﬂchme

i/, gage, against which the nail-rod is fed
When fed into the machme, and which regu-
lates the length of blank ; j/, groove in feeder, .

through which the nail-rod passes when fed

into the machine ; %/, punch, fastened ﬁrm]?
to the hammer, WL]C]] after the nail-blank is
cut from the rod pnnches or forces it into the
gupers as they stand open a,nd ready to re-
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ceive it; I’, bevel head, as formed by the die
m’, placed in the ieedel and the header »/,
__W]]lL]l is secured to the hammer m/, headel
die, placed in the feeder, in line with and under
the nail-rod, as it passes through the groove
4/, and a gamsb the gage U, and forms one
n,
header, hung to and carried with the hmmmer,
and asthe hammer descends, the headerstrikes
‘thenail-rod on the upper edge, forces it against

the diem’, and produces the indentation on both

edges of the nail-rod and forms the beveled
head; o/, header- pm which holds the header
to the h&mmer 3 s bevel of moving cutter, by
means of which dlrectlon is given to the header
- @/, As it descends it forces the header side-
wise, in order that it may strike the nail-rod
| eﬂactlv over the die m/, and by this process 18
formed the nick ¢/, Fig. 16 ; ¢/, nick in nail-rod,
made by the header »’ and the die m/, as de-
scribed ; ¢/, nail-blank cut from the 1:1‘111 rod,
from w hich the nail is made; s, header- smm o,
for the purpose of keepmg the header in a

" position so that it passes to one side of the

- nail-rod at every alternate blow of the hammer
-t ' ¢, drawing-dies, over and between which
the _blanL passes as it is being forged and
~ drawnout; «/,finishing-dies, over and between
which the blank passes after it has passed the
- drawing-dies, and by which it is made into the
finished nail; 2/, die- bolbs, by which the dies
are secured in the anv il ; 20', die-bolts, by which
the dies are secured to the hammer; 2/, c\l
inder-head ; 9/, anvil point-cutter, mﬂ:erted 11
anvil-die 2/, T‘lg 8; 2/, anvil-die,in which point-
cautter ¥ is 1nserted a'’, hammer point-cutter
die, to which point cutter b'" is secured or hang
by the pin ¢/ ; '/, hammer pomt cutter, hung
to pomt—tutter die a'f by the pin ¢’ ; ¢/, pin,
by which point-catter is hung to point-cutter
hammer-die ; ¢, point-cutter guldu, by which
the edge /' is gmdul to the edge of the anvil
point-cutter %/, which guide ¢’ comes in con-

tact with the bewl of the anvil-die 7/, in order

that the edges of the hammer-cuatter ¢// and the
~anvil-cutter 3’ are gaged and brought together
similar to a shears, and cut the ends of the
unfinished nails after they have passed the
drawing-dies ¢/ ¢ 1/, betore they come to the
finishing-die o/, and has the effect to make all
the nails premse] y the same length when fin-

| ish_ed s 11, bevel on point-cutter die, against
which the bammer-cutter guide works, 1n order
to bring the anvil and hammer-cutters together
-in the exact required position; ¢”, hammer
- point-cutter spring, for the purpose of holding
the point-cutter guide ¢/ against the bevel
“in anvil-die 2/, and compensates for any lateral
motion of the hammer caused by the wearing
of the guidesor Vs; &', edge of hammer point-
~eutter; i ¢/, hammer Vs, projections made on
the hammer for the purpose of guides to the
hammer; they work or slideon the guides 5" j/,
and keep the hammer in line and its proper
position ; j''5”, guides or ways, secured in re-
cesses of the frame in which the Vs ¢4 slide;

they are constructed sepa’fatel y, one stde from
the other, and held in their places by set-bolts

717, with Wedn"e fOPIll heads &/ k' and set-

bolts n'! n'l, and are so construncted that the

Thammer may be adjusted as it wears out of

line by the strain of the several motions given
by it to the other parts of the machine; k' L,

wedges, which press against and hold the

cuides in their places; I/ I, wedges or bolfs
with wedge-form heads, for the purpose of hold-
ing the guides or ways in their places in the
frame ; m m//, nuts on ends of wedge-bolts;

n'' n', set bolts, for setting the guides, by which
operatlon in connection with the wedges i’/ k",
the hammer is adjusted and brought mto
proper line whenever it becomes necessary ;

o', griper-ring, which ring, when the two

blades of the griper are put together, is slipped
over the ends and holds them together P,

griper-spring, pressing upon the inside of the

griper-blades with sufficient power, so that
the gripers hold the nail-blank whlle bemg
forged; ¢”, follower, which is pressed upon
by the spring %/, and keeps the griper in its
plaue in the plmonl ¥/ ¥/, projections on
griper-openers, which span the ends of the
griper-blades and prevent the gripers from
tarning in the pinions; s s”, grlperﬁws in-

serted in the ends of the guper-blade they

are adjustable, and when one pair is worn ouf,
another pair is inserted, and by their use the
gripers are repaired and kept in order; 1/, pin
for holding jaws s’/ s/ in their places, and also
acts as a falerum for the gripers, in order
that they may open and shut; «, outside
eriper-spring, the point of which bears upon
the outer end of the follower ¢/, and holds the
griper in its proper place in the pinion, and
allows it to recede equal to the elongation ot |
the blank in receiving the blow. |

Having given the names and described all
the parts of my machine or invention and the
purposes for which they are used, I now pro-

cecd to describe the operation of the machme'l
and the process by which the horseshoe- nails,;

are made, which is as follows: |
The steam is let into the steam-chest by an
ordinary throttle-valve through the pipe a;
from there into the cylinder or hammer G. At
the time the hammer is performing its upward
stroke or motion the nail-rod; being heated to
a bright red heat, is fed into the machine
through the frwove &/; the end of the rod 1s
forced ag'lmst the gaﬂ‘e v, and stops. At
this precise time the moving cutter ¢’ strikes
and forces 1t against the stationary cutter ¢/,
by which the blank 7’ is cut from the end of .
the rod. Itisforced forward over the groovey’,
and at the next downward motion of the ham-
mer the blank is forced by the punch A/ down-
ward through the feeder to the point where the
griper k stands ready open to receive it. The

blank is received between the griper-jaws
s’’ ¢, and the next upward motion of the ham-

mer gwes horizontal and rotary motion to the
l griper-carriage I by means of the slot Q, the
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lever R, and the driving-pawl p, and as the
carriage starts the griper-opener Y is carried

past and off the end ot the stationary opener

7, against which it rests at the time the blank
The opener Y-
1§ forced back by the spring p’/, the griper-
jaws close upon and hold the blank also by the
force of the spring p”, and by this upward_

is received in the griper-jaws,

motion of the hammer the carriage is moved

ahead onethirty-sixth partof 'Lrevolutlou The |-
griper - pinions tmvelmg with it make one-
~quarter of a revolution in the same time, and
while the hammer makes its downward stroke__

the carriage and gripers are at rest, the nail-
‘blank 1s in the proper position, mld receives

the blow from the hammer; then as the ham-
mer makes it third upward stroke the nail-rod

Is again fed into the machine and another
~ blank is cut off, received by the griper, and
progresses the same as the first, and so on,

nntil all the gripers have 1ecewed a blank.
- The gripers are carried forward with the car-

riage, and ab every upward motion of the ham-
mer all the griper- pinions make one-quarter
of a revolution and stop until the hammer de-
scends and gives the blow on all the blanks or
‘nails.

over and betweeu the hammer and anvil dies
¢ U, and as there is an unevenness in the
length as they are drawn out by the drawing-

dies, they come around to the pomb cutter dles'_

a' and 2/, the points are cut off, so that they

are all made precisely the sqme length, and

after leaving the point-cutter dies they pass to

- the finishing-die»’ and are finished, the grip-
er- openechomes In contact with the station-
ary opener Z, by which the gripers are opened
and the finished nails are discharged; the grip--

er again passes to the proper phoe md re-
ceives another blank, |

Having thus desecribed my nweutmn I do
- not claim the arrangement of dies for for ging

the nails, nor do I. claim revolving and pro-
but, what I do claim, and

gressive gripers;
desire to secure by Lettels Patent, is—

1, The arrangement of the movm g cylmder

&, steam-chest H, steam-ports b b, exhaust-
port e, steam passages ¢ and d thtough the

The ble,nks in their various stages of
being forged and made into finished nalls, pass;

stationary piston rod J, and v alve I the whole
being constructed and operafmg as described..

- 2. The combination of the steam-hammer G

| Wlth the anvil D, the graduated dies, the point-
‘cutters, and the revolving and progressive

grlpers, to manufacture horseshoe-nails, the
‘whole constructed and operating in the man-
ner and for the purpose substantmll y the same
as deseribed.

3. The alrangement of the cams N and O,
lever M, and valve-rod 1, all constructed a,ud-

"_opemtmg together as and for the par pose sub-
‘stantially the same as described. |

4. The arrangement of the cam-slot Q in the |

'hammel the lever R, and pawls p and ¢, all |

operatmg to give motlon and stop to the ca1
riage I, as and for the purpose described. |

D. The combination of the series of cams d"
d’ d’y eutter-holder u, rock-shaft v, and the ad-
Justa,ble spring f/, all constructed and operat-
ing as and for the purpose substantially the
same as described. - |

6. The arrangement of the hammer point-
cutter b/, spring ¢’/, gnide ¢/, and anvil-catter.
y’, the same being constructed and operating
in the manner and for the purpose subsmntmlly
the same as described. |

7. The combination of the gr1pe1 k Ik, {ul-
crum-pin ¥/, ring o/, spring p’/, and opener Y,

-oonstmoted a,lraoﬂ'ed and operating 1in th{,

manner d[ld for the purpose set forth.
8. The alangement of spring w!/, follower
q'', the spring p’/, or an eqmvalontbearmg, and -
the gripers k' k, as and for the purpose set
forth. - |
9, The combination of the statlonary cam. 7,
opener Y, pinion-socket I, and spring wr1pe1s
k %k, with the griper- mrrlage I, and rack m,
in t,he manner and for the purpose descrlbed
10, The combination of the dies m/ »’ and
cutters a/ ¢/, all arranged and operating to
nick the 10(1 and sever the blank in the man-
ner and for the pmpose substantiall y the same
as desorlbed |

.E. L BRUNDAGE._ _'

Wltnesses
| "H. C. BRUNDAGE
HUGH DUI‘FEY
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