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Parexnt FFICE. “

ABRAM ALE‘CANDER, or PITTbBURG PLNNSYLVANIA e

IMPROVED BOLT MACHINE

M 1 T MM M- —— ey e

-wpecification forming pe_rt.ef_ Lett’ere Patent No. 49,484,-dmed eugil__st;w, 1865. L _-'3:: ..

Te all whom it may concern :

- Be it known that I, ABRAM ALDKANDER
of the city of Plttsburg, in the county of Alle-
gheny and State of Pennsylv ania, have in-

- vented a new and useful Improvement in Ma-

chinery for the Manufacture of Bolts; and I
do hereby declare the following to be a full,
clear, and exact description thereof reference
being had to the accompanying drawmgb,
forming part of this specification, in which—
Figure 1 is a front view of the swaging-
machine for rounding the shanks of the bolts.
Fig. 2 is a front view of the same machine,
with the freut plate of the sliding frame and
the coverings of the bearings being removed.
Fig. 3 is a diagonal section Lhrough the swag-

~ ing-machine at z #, Fig. 1, showing the bolt

blank before it is Opereted upon by the swages.
Fig. 4 is a similar diagonal section throuﬂ"h x

z, Fig. 1, after the bolt-blank is operated upon

by the swages. Iig. 5 is a sectional side view

of the dies and lower parts of the machine

when the dies are open and just before the
finished bolt is ejected. Fig. 6 is a side view
of the lower parts of the machine when the

‘dies are open and the hammer is at half-stroke

after the finished bolt is ejected. Fig. 7 is a

side view of the steam chest and eyhnder

Fig. 8 is a side view of the heading-tool and
fork and end of the clamp. Iig.9 is a top

view of the fork which upholds the heading-

tool. Fig. 10 is a sectional representation of
the a(ilJuetable stop for the bottom of the dies.
Fig. 11 is a front elevation of the heading-
inachine when the dies are closed, the ela,mp
down, and just before the drop 1s lewered and
the hammer falls. Ifig. 12 is a rear view of

- the machine, with the parts in the same rela-

tive position as in Fig. 11.
To enable others skilled in the art to con

struct and use my improved machinery for

terﬂ

Ty

making bolts, I will proceed to describe zts

" construction and operation.

In the manufacture of bolts hfwmn‘ a mund

o .Shank and square head a dlfﬁculty IS expe-
R ;:,r;leecedmmekmcresohd headmth well shaped

Ib 18 a,ll

heshank of the finished bolt.
portant to have,not only a well-shaped head

mai etk .I';.I i :

P e ‘the belt, but also to have a head that shall

'-;s;ﬁi.éij'fé.iij?ff.f;;;.fif"s;a. " he firm'and solid. It is usnal in making such

ffbells to grlpe the iron which is to form the

shank of the bolt bet veen dles a,nd to form the o 4

head by the means of a heeder, which forces -
the iron by compression ‘into a cavity in the
die of the required shape for the head. The
resalt of this process is that the bolts thusr-}i'____.:
macde are generally more er less unsound at"--} A
| the head and neck.
- To remedy these defects I mdke m3 bolts}* b
out of square iron, the side of the square be:
ing equal to the diameter of the round. shank .
of thé finished bolt, and. I make the head bya
single quick stroke of a drop-hammer, which =~
];ns the advantage of making the head more = -
rapidly, and thus giving the iron less time to
As the iron rod from which the bolts
are to be made is dlagonally of greater diame- =~ -
ter than the shank, (the iron being the size
and shape of a uwumscubed square to the = -
round shank,) it 1s necessary to draw out the =
shank in the process of rounding it, which
makes a better shank than when the ronis - oF
squeezed laterally from a square into.a round .
This drawing and rounding of the - -
shank portion of the bolt (the part. WhICh isto. .-
form the head being left square) forms the first
operation, and is pertormed by.an aumllary

OO0,

shape.

machine. (Represented in Figs.1to4.)

In the drawings, A is a strong iron frame,
quadrilateral in shape, exceptmg that the four

corners are cut off toreceive the four set-screws

¢. This iron frame has a square cavlty, in. - .

each of the corners of whicl iS a recess to re-

ceive the boxes or bearings b of one of the four R
swages ¢, by which the square iron rod isto = -
These swages are of _j R A

be drawn and rounded.
the shape of a sector.of a circle, as seen in Fig.

3, having at the center of the arc a short shaft PR
d which has its bearing in the box b. The----,-fri:ij s

eurved face of each of these. swages has a

agroove in it of the shapeof a quarter-clrcle, so_*--._ o
that where the peripheries of the swages meet, .
as seen in Fig. 2, they form together a clrcular-:; L e
groove the diameter of which is equal tothe - -
diameter required to be given to the shank of .
On two opposite sides of the frame -
A, at the edge of the square cavity in which
the swages ¢ work, are the slides e ¢, in. which
work the flanges f 7, pro_]ectmg from the sides = L
of the face-plate, g, and back plate, ¢/, of the, -
sliding frame, by which the swages are. oper- -
ated. The face and back plates, g ¢/, are con-:
nected by two bolts, # A/, and they are swuateg___s.; SRR
one in front of the fmme A and the Other be-.' BRI

the bolt.

llllll
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the other direction sh uttinﬂ‘ off the steam and
allowing the hammer to fell by itsown weight. - .
The amount of steam admitted into the cylm |

1 der sh.ould not be gr eatel than ie suﬂieient to e

ehord of 1he arc of the face of the sxmges, S0
that as the sliding frame moves backward and
forward into the frame A there 1s a little lost:|
motion—that is to say, when the front plate,

... .. g,1s in contact with ’rhe forward extremlty of
| the face of the swages the back plate, ¢', 1s a |

little in the rear of the rear edges of the swages

- ece¢y,asin Fig.3. Theoperation of these swages |
on the squareiron toform the boltis seen from-

Kigs. 3 and 4. The blank or piece of iron to.

excess only serves to strain fmd mJ ure the ma-
chinery. |
The hammer H is a heavy block of iron set
between the uprights of the frame so as to |
L 'work VGI‘tIGd“y between: shdee 0 o0, and lS at-
- form the bolt'bemgeut off the right length, is | |

inserted through the cavity ¢ in the center of |:
o Jthe. fr.onb plate g, :a,nd entere the gmm e formed

operafes a stm}, ¥y, WD

of the hammer slides. 0, and may be plq]ected |

by the lever g far enoun‘h to stop the upward

- point, i 'motion of the hammer at mid- stroke, which 1s L

backivard, the front plete, J, causing the: the proper position for the hammer when the

o swages: to tarn on their axes, and asthe} turn | machine 1s ready to receive the bla,nks to be
- the groove of the swages draws out.and shapes -headed-

the b¥ank, that part w hth rematns in thecav- | - Under the hammer H are the dies K L the

-1'tyfa Cfthe front pl-flte-J-, l-)emrr-out-ot the 1each immer belnﬁ‘ ﬁxed to the machine in an up |

- as f&r bfzck as the swages w1ll ellow ‘the bolh
o being: larger tha,n the groov e at the tﬂngenulal

hai e & mwtv between them of the shape o.f a, o :h'
| bolt, the square cavity for the head-at top, and
:fthe round cavity below, both of these cavi--

ties being longer than is the bolt to be made

R 'Which -*hzave notz Set:beguzuz to move
the head of the blank 1srelieved from thecav- -

ity 4 of the front plate, ¢, and this lost motion
of the sliding frame causes the blank B to drop
down clear of the sliding frame and swages so
soon as the sliding frame has pushed forward
the swages to their first position. (Shown 1n
Fig. 3. ) The blanks, when they leave the
- swaging-machine, have a round shank of the
proper diameter and length for the finished
bolt, and a square [aortiou at the upper end,
from which the head is to be formed in the
machine, which is shown in IFigs. 5 to 12, and
which I will now proceed to describe.

" Inthemachine by whichthe boltsare headed,

- C Care two uprights, set parallel to each other !

on the bed-plate D, united at top by the cap-
plate B, and in front by a cross-piece If. "On
“top of the cap-plate K 1s set the steam-cylin-
der G- of the hammer in a vertical position,
midway between the uprights C C of the frame.
The steam-chest 1 is connected with the cylin-

der z, and the valve-rod % of the steam-chest

1S operated by the levers I I’ I'. A bracket, m,
projects from. the steam-chest, and the valve-
~rod k, which1 is chased, passes throuﬂh without
touchmg it. On the valve-rod are W0 screw-
nuts, n n, one on each side of the bracket m.
By these nuts #n » being screwed toward or
from the bracket m the stroke of the valve-rod

kis regulated,and thereby the amount of steam |

let into the cylinder can be adjusted with great |
precision. The hammer is raised by the piston

:forward: y

in them. A rest, ¢, 1s placed in front of the
moving :dler, toprevent 1ts being opened too.
wide. Fig.5 15 a vertical side uew in section,
of these dlys, and represents them open.
- In the bottom of the moving die is placed
an adjustable stop, u, shown detached in Fig.
10, and of the shape of a small cylinder, with
a shaft passed through ifs axis. The upper
part of the shaft screws into the cylinder u,
and the lower part of the shafc 1s fixed to the
cylinder. The upper shaft may be removed
and a longer or shorter one substituted to suit
the length of bolt to be made. . The stop % 1is
placed in a suitable cavity near the bottom of
the dies, the cavity for the cylindrical part «
of the stop being longer tban the cylinder, so
as to allow it to move upward about an inch.
The top of the upper shaft of u» forms a false
bottom to the cavity of the dies,agaiust which
‘the bolt rests, and the lower shaft of the stop
1 is held in place by a ring, 2%, attached to the
moving die Ly, and extends to the bottom of
the dies, where it rests on the wedge-shaped
end of a Lolt, v, which is inserted horizontally
throngh the base of the fixed die K and pro-
jects slightly from the rear of that die. 1t
may be kept pressed backward by a spring, s,
in a cavity in the die, as shown in Fig. 5, or
by other suitable device. A drop-hammer, M,
hung in the rear of the machine so as to fall
at the proper moment and strike the project- -
ing end of the bolt v when the dies are open,- |
as in Fig. 5, will force the beveled end of tHe' -

of the 5te&m cylinder G and falls by its own | bolt v forwa,rd and by suddenly ralsmg ’rhe’s

S
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“die L. - The mode of openm
die L will be Letter scen by reference to Fig.

o vertical pOSltlon

from its notch.

stop 4 will throw the ﬁmshed bolt out m er ! the dI’Op II]StaI‘ltIV fa,lls on tha topof the cross ORI
| | piece j/ of the clamp, pressingit firmly overtihe SRS
As this takes place before the lever lis ?-5;
sufficiently moved to allow the escape of the
steam from under the piston of the cylinder
G, the drop p’ is sure to fall before the ham-
“The beading-tool ¢/, of theshape =
of a short square Sllal‘llxﬁ'd bolt mth a head, .
(see Fig. 8,) is placed with its shank just en- -~ |
tering the cavity of the statwna.rsf dle Kand .
immediately nnder the hammer H. Itisheld =
up so as to allow the moving die L, with the -
bolt-blank in it, to close by means of a fork, - . .
(see Iig. 5,) w hlch is pivoted tothe eross-piece ..
Fin front of the machine at one end, the oth-
er extremity resting on the free end. ofa. leaf-
spring, v/, which is. fastened on top of thesta- =
tionary dlb K, excepting when the fork aud-
header are raised up by the cross-piece j'of -
the clamp j, which is situated under the fork.
The prongs of the fork embrace the heading- ol
tool, and the ends of the prongsare tarnedup =
and enter a notch at #/ on the under side of .

- the top of the dies.

“Near the top of the statmuan dle K, Just be-

o low the cavity for the bead, 1s a pin, w, the
point of which enters the muml cavity of the
stationary die K, when puashed forward, by the

spring o’ pres_sing against its head. This pin
w is to clear the bolt from the stationary die

K and cause it to follow the opening-die L

when the dies are opened. It is pushed back
out of the way by the bolt-blank when the dies
are closed. The mode of operating the drop-

.- hammer M will be hereinafter described. The

moving die L will fall opeu by its own weight

~when thrown a little back out of the perpen-
“dicular, and is closed by raising a rod, y, at-

tached to a bracket, z, at the b_ottom ot the

o and elosing the

6. The dies being open, as shown in the ﬁg
ure, and the bammer at half-stroke, the ham-

- mer 18 made to rise, and 1n.so doing it draws

up the rod y, a button on the end of the rod
being engaged by a bracket, 2, projecting from
the face of the bammer. The lower end of the
rod is pivoted to the front end of the lever o/,

whiceh is attached to the bracket # of the mov-
ing die by a link, &', so that as the rod v is

raised the movmﬂ‘ die L is closed and assames

fallen it rises Immediately to mid-stroke—that
is, to the stop r—and as 1t rises a bracket, ¢,

- ou the back of the hammer comes in ('Untdct
with the end of the rod d’, which 13 attached

to the lever ¢ in the rear of' its center of mro-
tmn,,(whtch is at #/,) and thus raises the lever

up to the position shown in Fig. 6 and opens_

the moving die.

. Pivoted to the fixed die K at its uppet end :
at ¢/, is a clamp, which consists of two sule,_
The
- side pieces are attached to each side of the

die %, and when the clampis pressed down the

pleces, j, and a cross-piece, 7/, in front.

uross-plece 4! passes overthe front edge of the

moving die L, when it is closed, thus holding.
‘the dies ﬁlmly together at the top When the
dies are closed tlle clamp, having been held up

by the spring k' attached to the ¢ro-s-piece F,
which lies under notches in one of the clamp-
arms m’, 1s now released and allowed to fall

by the small lever n’/, which is pivoted to oneof
“the clamp-arms, pressing ont the spring &'
Iun order to secure the dies:
from opening under the pressure of the opera-:
. tion of heading the bolt, the clamp is forced
- down over the die just previously tothe fall of

the hammer H by meauns of a drop, p’, which

‘is placed in front of the hammer and worksin
‘staples, ¢/, projecting from the side of the
‘hammer.,

When the hammer is at half. stroke,

.....

as in Fig. b

fall, this drop is held up by a spring-pawl, r’ :

entering a groove in the drop; but as soon _as
the lever [ is pushed in to exhaust the steam
from the steam -cylinder G the spring-pawl »’

.:ll.l;:..'|l'_i'. Lo . ! s, :
R L B B . o . .
At ||||| :|||||| .|'||l:| Wl L .o .
CHT{ERH B T B el A R R T T iaLebe e L
R B s e

After the hammer has

dies.

mer H does.

the heading-tool #, which serve to keep it,in a

vertical pomnon over the cavity of the closed
dies K L. As soon asthe hammer H risesaf-
ter' the operation of hmdmg the bolt, the .
clamp j is raised, which lifts the fork suﬁ L
_ciently to raise the headmg tool nearly butnot
The fork. .

' has a‘ronnd hole lhlough it, in the proper
plage, to allow the diop p’ to pass throuﬂ'h tof PR
strike.the clamp, as before ducmbed R
Hdvmg thus des.:1ibed the main features of; o

quite out of the cavity of the dies..

my wmachine for heading the holtl, [ will pro-

ceed to explain its operatlon, and in-so doing
will refer to any minor (1et.-ulb of the machm-: S

ery not already described.

When the hammeris ralsed to the helﬂ'ht ofjx
the stop r, or at half - stroke, and the mmmg,_'f:*-i_ SE s
open, and those parts of the machine ~ -
seen in Fl“‘ 5arcin the relative position shown -

dlb m

in that ﬁgure the machine is ready to receive o

(i -md the lever [ is pulled nutward wluch op SIS
erates the valve-rod k to lLt steam. under the. -
‘The hammer then =
rises up to full- stroke, (to the position shown -~ =
in Fig. 11,) bat as it rises the bracket 2 raises
the'rod y, and therebv draws up the link »*
and closes the moving die . The hammerin .~
rising to full-stroke also raises the drop- ham-
mer M, the arm «’, projecting -from the rear
side of the bammer H, lifting the rod 4, which -~
is attached to the dmp hammerM. Whenthe — °
drop-hammer Mis raised it passesoveraspring-
lateh, 2/, (see Fig. 12,) which holds it up.until =~ =
after the heading-hammer H has fallen.and
is pushed out of its groove by the lever s, and | the dies are opened to dtscha,rge the ﬁmshed S

piston of the cylinder G.

“the bolt-blank, which, having been previously =~

shaped by. theswagummachme asalready.de- . = .
scribed, is placed in the cavity: ot the moving . .
die L, m the position occupied by the finished =
| Lolt in Fig. 5, the lower end of the bolt-blank =~
tuuchmg the rest t, and with its square part =
'rebtmg in the angulm L&\ll} of l:he die L. Theﬁ.” e
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bolt. As before sta,ted the rod y, which is
raised to c¢lose the mov mg die, releases the de-
tents of the arms m' of the clamp and allows
the clamp to fall as soon as the dies are closed.

- When the hammer H falls the pawl 9/ being
attached to it, slides down the face of the drop
P’ and resumes its position in the noteh in the
drop, so that when the hammer H is raised
again 1t carries the drop with it. When the
parts are in this positiou (seen in I'ig. 11) the

lever [ is pushed in, which first releases the

drop p’ to press down the clamp over the dies,

and then reversés the valves of the steam-chest

I and allows the steam to escape from under

the piston of the steam-cylinder G, when the
hammer H immediately drops by its own
weight on top of the heading-tool #, forcibly
compressing the iron in the square cdwty of
the closed dies, so as to form the head at one
stroke. The lev er [ is then reversed, so as to
introduce steam into the cylinder G, w‘hen the
hammer rises to the stop #, the btop lever ¢
naturally hanging in such pomtwu as to press
the stop mward and project it into the path of
the hammer H.

. As the hammer is rising to half-stroke the
clamp, which fastened the dies K and Ii to-

gether, is raised by means of two lugs, a2, pro-

Jectmg from the front side of the hammer H,

which engage a projection at the end of aoh
of the clamp armsm’ m/. Sosoon astheclamp
israised tothe proper height the wedge- shaped
brackets 5% J* push the clamp-arms m’ out-

ward sufficiently to release them from the lugs
a’, which pass up (when the hammer is raised
for tull- -stroke) above the extremities of  the
clamp-arms m/, and at the same time one of
the springs &’ passes under a notch in one of
the clamp-arms m’ and retains the clamp in its
~ position.. Assoon as the hammer is raised the
heading tool # rises in the dies, but not out of
them, being lifted by the tfork »' which is tilted
up by the rising.of the cross-piece §/ of the
clamp, as before described. The moving die
18 also opened, as the hammer rises to half:

‘stroke, by meansof a lng or bracket, ¢/, on the
rear side of the hammer, which, as Lhe ham-
mer H rises, engages the end of the rod d’ at-
tached to the lever o/, and throws the moving
die outward, when it falls open as before bta,ted

A wedge- shdped projection, ¢?, attached to the
- frame of the machine releabes the rod d’ from
the lug ¢ as soon as the lever a’ is raised suffi-

clenth to open the die I.. When the die L
has fdllen open the rear end of the lever a' is

thereby raised up, and its extremity presses
back the spring-lateh 2/, which holds up the
drop-hammer M, and the hammer M falling
strikes the projecting end of the bolt », which,
suddenly raising the stop w, ejects the ﬁmqhed
bolt from the dies. The machme 18 now in its
first position, ready to receive another bolt-
blank, when ‘the operation _]11st described is
repeated

I have descmbed my heading-machine as
worked. with a steam- hammer ; but this is not

{ necessary, as the hammer may be raised by

power otherwise applied; but the method 1
have described is the most sm]ple and conven-
ient, and works with less gearing and a smaller
a,mount of steam than if a separate steam-en-
gine were employed to drive the machinery.
Having thus described my improved ma-.
chinery for making Lolts, what I claim as my
invention, and desire to becure by Letters Pat-
ent, 18— - |
1. The use of sector-dies, operated and ar-
mnged substantially as descrlbed for round-
ing the bhank_ of the bolt prevmuq to the head-

| ing.

.2, The combmatlon of the sector-dies or
swages ¢, swage-frame A, and sliding frame ¢

L g’y for the purpose of roundmg the shank of

the bolt and leaving that part which is to form
the head square, substantially as hereinbefore
described.

3. The combination of the dmp hammer,
griping-dies, and detached heading-tool, con-
structed and arranged, substantially as de-
scribed, forthe purpose of heading bolts while
the 1 nou 18 hot by a single stroke.

~4. Delivering the finished bolt from the dles
bv means of the stroke of a hammer acting
In the manner substantially as herembefore
described, on the end of the bolt. -
- b. The use of the adjustable stop « to sup-
port the end of the bolt-blank in the dies and
regulate the depth of the round cavity of the
dles to suit the reqmred 1enﬂth of the shank
of the Dolt. |

- 6. The combmatmn of dies K L, the clamp
JjJ'y the drop 9/, the heading-tool #, and ham-
mer H, constructed arran n‘ed and operated
SHbStﬂlltld“V as desembed for. headmg bolts.
- In testimony whereof I the said ABRAM
ALEXANDER, have hereunto sef my hand.
ABRAM ALEXANDER.,

Witnesses -
ALLAN C. BAXEWELL,
A S, NICHOLSON
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