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UNITED STATES PaTenT Owrice.

WILLIAM W. MULFORD, OF COLUMBUS, OHIO.

APPARATUS FOR MAKING BOLTS, &o.

SPECIFICATION forming part of Letters P

atert Ifo. 661,917, dated Nevember 13, 1900.
Application dled January 30, 1900, berial No, 3,549, (No model.)

To all whom it may concern:
BeitknownthatI, WIiLLIAM W. MULFORD,

a citizen of the United States, residing at Co-

lambus, in the county of Franklin and State
of Ohio, have invented certain new and use-
ful Improvements in Apparatus for Making
Bolts, of which the following isa specification.

‘I'his invention relates to an improved proc-
ess and apparatus for antomatically prepar-
ing bolt-blanks for delivery to a heading-ma-
chine; and it includes means for automatic-
ally pointing and cutting off blanks from a
rod or wire, means for delivering said blanks
to acontinuously-traveling conveyer, a recep-
tacle containing a liquid into which the ends
of said bolts are dipped as they pass along
upontheconveyer, an electriccirenitin which
sald blanks and liquid are included and

through which a current is passed to heat the

ends of said blanks, and means for releasing
the bolts and delivering them to a heading-
machine after they have passed out of the
lquid. |

In the accompanying drawings, Figure 1 is
a plan view of an apparatus for carrying out
my invention. Kig. 2 is a side view of the
same, the pointing and cutting-off machine
being shown partly in section. Iig. 3 is a
view on the line 5 3 of Fig. 1. Fig. 4isaside
view of the gear and lever for operating the
cutter which points the bolts. Kig. 5isan end
view of the conveyer and tank. Iig. 6is a
section through the tank, conveyer, and coun-
tact-bar; and Fig. 7 is a perspective view
showing the driving-pulleys of the conveyer
and the device for causing the spring-jaws
upon the conveyer to open for the purpose of
receiving the bolt-blanks.

Referring to Figs. 1 to 4, inclusive, of the
drawings, A indicates a machine for cutting
oif rods of suitable lengths to form the bolts

from a wire 1, which is automatically fed for-

ward to a knife at the proper time by means
of suitable feeding mechanism operated from
a driving-shaft 2. The wire 1is fed through
a cylinder 3 and a central perforation in a
disk 4, which is movable within the eylinder

~and which is normally held flush with the

face-plate 5 by means of a spring 6. Ar-
ranged within horizontal guide-plates 7 upon
the face-plate is a cross-head S, carrying a
knife 9 for catting off the wire, and a rotary

i/

spring-pressed disk 4 and to rotate.

cutter 10, arranged within a eylinder 11 and
adapted to trim or point the end of the wire
to remove the rough edges and prepare it for
the threading operation when the bolt isother-
wise completed. The c¢ross-head is movable
longitudinally within theguaideways by means
of a push-rod 12, the rear end 13 of which is
forked and straddles the shaft 2, as shown in
Fig. 3. Cams 14 and 15 (shown in dotted
lines in said figure) are arranged upon the
torks of the push-rod, and a stud or pin 16, se-
cured toa wheel 17 upon theshaft 2, isadapted
to engage satd cams alternately, thereby re-
ciprocating the push-rod and moving the
c¢ross-head back and forth within the guide-
ways. 'T'he wheel moves in the direction in-
dicated by the arrow, and when the stud en-
cages the cam 14 the knife 1s forced forward
and the rod cut off. The continued move-
ment of the stud brings it into engagement
with the cam 15, and the knife is drawn back-
ward until the cutter 10 comes opposite the
disk 4, when the stud leaves said cam and the
cross-head stops. The cutter remains oppo-
site sald disk until the pin 16 again reaches
the cam 14, and during this interval between
the stopping andstarting of the push-rod the
cutter 10 1s caused to move Inward against the
T'o this
end the shaft 15, connected with the cutter 10,
1s extended beyond the casing 11 and is pro-
vided with a cluteh member 19, adapted to be
engaged by a clutch member 20, the latter be-
ing automatically moved inward at the proper
time to engage the member 19 and force the
cutter against the rod. The cutter is nor-
mally pressed outward by means of a spring
21 within the casing 11. The c¢lutech member
20 1s secured to a shaft 28, mounted within a
suitable bearing 22, and said shaft is movable
longitudinally within the bearing by means
of a forked lever 23, pivoted upon a standard
24. As shown in Fig. 1, the clutech member
20 1s normally held out of the path of the
member 19 by means of a spring 25. When,

however, the rotary cutter is brought into po-
sition to point the wire, the rear end of the
lever 23 18 engaged by a cam 26 upon the
side of a wheel 27, secured upon the shaft 2,
as shown 1n Kig. 4. This cam causes the le-
ver to swing horizontally upon its pivotal
point, thereby throwing the cluteh members
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into engagement, as shown in Fig. 2, and as
soon as said clutch members are engaged the
shaft 28, carrying the member 20, is caused
to rotate by means of the engagement of a
rack 29 upon the wheel 27, the teeth of which
engage a pinion 30, mounted upon a shatt 31,
the latter having a broad pulley 32, connected
by a belt 33 with a small flanged wheel 34
upon the shaft 28. The cam 26 and the rack
29 are so positioned upon the wheel 27 that
the cam will first engage the lever, thereby
throwing the clutech members into engage-
ment, and the teeth of the rack will immedi-
ately thereafter engage the pinion and cause
therotation of the cutter. The cam isformed
so as to force the cutter gradually inward
against the point of the rod, and the cam and
rack are of aboutthesamelength,sothat when
the cam has passed beyond the lever 23 the
teeth upon the rack will have passed nut of
engagement with the pinion 30, thereby stop-
ping the rotation of the cutter. As the pul-
ley 34 moves with the shaft 28 the belt 33
shifts upon the broad pulley 32. |

Anyusual gripping device may be arranged
upon the pointing-machine to take ap the
thrust of the cutter against the end of the
wire.

The parts of the machine are so arranged
that the operations of pointing, cutting ofit,
and feeding the wire forward take place au-
tomatically in succession, the movement of
the cutter to point the wire being followed
by a movement of the feeding apparatus

while the eross-head is moving forward atter

the cutter has moved out of the way and be-
fore the knife reaches the wire, the cutting-
off operation then taking place.

Any suitable means may be employed for
feeding the wire forward. As shown, a
ratchet-wheel 35, connected by suitable gear-
ing to feed-wheels 506, 18 operated intermit-
tently by a rack-bar 37, having cams 58 and
59, which are engaged at the proper time by
4 pin 40 upon a wheel 41, the latter being
mounted upon the shaft 2. The rear end of
the bar 37 is forked like the rear end of the
push-rod 12, and the cams are formed and ar-
ranged to effect the movement of the rack-bar
at the desired times. |

Any suitable machine may be employed for
pointing and cutting off the rods, and 1 have
not, therefore, thought it necessary to illus-
trate more in detail the feeding imechanism
or the construction of this part of the appa-
ratus.

The bolt-blanks which are cut off drop into
a narrow trough or chute 42 and slide down
into a broad trough 43, arranged at right an-
gles to the chute 42. Upon reaching the
trough 43 the blanks roll downward onto &
pair of arms 44, having upturned ends which
arrest the motion of the blanks. 'The blanks
are aubtomatically lifted from the arms 44 by
means of a pair of spring-jaws 45 (see Fig. 5)
upon a gooseneck-lever 406, said lever being
moved by a cam 47 to carry the bolt-blanks,

one at a time, from the arms 44 outward and
downward into the path of a series of spring
jaws or holders 48 upon an endless conveyer
49, said jaws 48 being arranged to automatic-
ally close tightly upon the ends of the blanks
and topull them from the jaws upon the goose-
neck. The course followed by the jaws 45 1s
indicated in dotted lines in said figure. 'I'he
inner faces of said jaws flare outwardly at the
onds, so that when they are pressed down
upon the bolt lying upon the arms 44 said
jaws will spread and grip the bolt atits center.

The belt or conveyer is driven by a pair of
pulleys 50 and 51, having teeth which ex-
tend into perforationsin the belt. (See [ig.7.)
These pulleys are mounted upon a shaft 52,
the latter being driven by a shaft 55 and gear-
wheels 54 and 55, said shaft 53 1n turn being
veared by bevel-gears 56 and 57 to a shaft 5o,
arranged parallel with the belt and provided
with a suitable driving-wheel 59. The cam-
wheel 47, which operates the gooseneck, is
mounted upon the shaft ds.

The spring jawsor holders 43 are arranged
equidistantly throughout the length of tho
conveyer. Asshown in Ifig. 7, the Jaws are
pivoted within openings in ¢ross-pieces 60 and
they are normally held closed by means of
springs 61. The inner faces of the jaws arc
orooved longitudinally, as shown at 02, to
afford a better gripping-surface tor the bolt-
blank. Kachrevolution of the shaftod causes
the gooseneck-lever to bring the pointed end
of a bolt-blank into position to be gripped by
one of the holders 43, and the gearing be-
tween said shaftand thedriving-pulleysof the
belt is so proportioned that the holders in suc-
cession will come opposite the bolts as they
are brought into position. In orderthat the
jaws may be opened to receive the blank from

the gooseneck, [ arrange between the pulleys

50 and 51 a pair of arms 63 and 64, which are
sacured at their rear ends to a ¢ross-piece 695,
mounted upon the frame 66, which supports
the conveyer. These arms curve forwardly
and downwardly to a point nearly opposite
the point of delivery of the bolt-blanks to the
jaws and form a narrow channel through
which the inner ends 67 and 63 of each patr
of jaws must pass. The adjacent faces of
the arms 63 and 64 flare outwardly at their
rear ends, as shown at 69, so thatas the ends
67 and 68 of the jaws enter the channel said
inclined faces will force the inner ends of the
jaws together and separate the outer cnds.
As soon as the jaws passthe eurved arms the
spring 61 forces their rear ends apart and
closes their outer ends upon the bolt-blank
and the continued movement ol the conveyer
causes the jaws to pull the blank from the
jaws upon the gooseneck-lever.

The conveyer 49 passes over the driving-

pullevs 51 and 52 and a series of pairsof pul-

leys 70, 71, 72, and 73, which are supported
by the framework 66. DBeneath the beltis ar-

ranged asuitable elongated tank or receptacle
74, whiceh is supported upon adjustable stand-
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ards 85, so that it may be raised or lowered. { mainly due to the passage of small ares be-

Thistank is filled with a liguid which is more
or less of a conductor, and it is so arranged
that as the blanks traveling with the con-
veyer reach the lower horizontal part of the
conveyer between the pulleys 70 and 71 the
ends ol saild blanks will dip into the liguid
and will remain therein until they reach the
opposite end of the tank, when they will be
raised out of the liquid, owing to the change
in the course of the conveyer, which passes
over the pulleys 72, During the passage of
the bolt-blanks through the liguid the ends
which dip into the liquid are electrically heat-
ed by the passage of an electrie earrent from
the bolts to the liquid, or vice versa, and after
passing out of the liquid they are released

from the jaws by means of curved arms 83,

arranged at the rear of the frame, sald arms
being similar to the arms 63 and 64 upon the
front of the frame. The blanks then drop
1nto a chute 34, by means of which they are
conveyed to a heading-machine. The liquid
within the tank is electrically connected by
a wire 75 to one poleof & dynamo 76 or other
sultable scurce of electricity of sufficient vol-
ume to heat all of the blanks within the tank.
Preferably said wire is connected to rods 75%,
adjustably arranged within the liguid on
either side of the series of bolts, although it
may be connected tothe metal tank. A wire
77, leading from the opposite pole of the dy-
namo, is connected to a flat contact bar or
rall 75, suspended from the frame. Spring
contact-pieces 80 are affixed to the ends 67
and 68 of the jaws, and aiter each successive
palr of spring-jaws carrying a bolt - blank
passes the pulleys 70 said contact-pieces trail
along on either side of the rail 78, as shown
in ig. 6, and the eirecuit is thereby com-
pleted from the dynamo through wire 76 and
the liquid in the tank to the bolts, thenece by
way of the Jaws, contact-bar 78, and wire 77
back to the opposite pole of the dynamo. The
passage of the current between the liquid and
the bolts causes the Iminersed ends only of
the latter to become heated. Astheconveyer
travels at a constant rate of speed, each blank
will dip into the liquid for a fixed length of
time, so thatthe blanks are all heated toabout
the samne degree before passing out of the liq-
uld. ‘T'he degree of heat to which the blanks
are subjected may be varied by varying the
quantity of the electrie currentor by varying
the speed of the apparatus, so that the bolts
will dipinto the liquid for a longer or shorter
period of time. Regulation may also be ef-
fected to some degree by raising or lowering
the tank, thus regulating the depth of the im-
mersion of the blanks. The electrodes 75°

are preferably made flat and 1inclined in op-

posite directions, as shown in Fig, 6. With
this system of heating blanks it will be noted
that only the ends of the blanks upon which
the heads are to be formed are heated to a red

tween the liquid and the blanks through the
oaseous bubbles which are formed by elec-
trolytie action. It will be seen that by this
method the blanks may be heated and deliv-
ered to an ordinary heading-machine as fast
asthe latterean beoperated toform the heads,
and that in the manufactuare of bolts by this
nrocess the large amount of labor usually re-
quired in separately heating the Dbolts and
manuatly delivering them to a heading-ma-
chine 1s avoided. _,

Any suitable heading-machine may be em-

ployed to head the bolts, and any suitable

means may be uttlized for the purpose of
pointing, cutting off, and delivering the
blanks to the holders upon the conveyer, or
sald blanks may be delivered manually to the
holders. 'T'he source of electricity may be a
dynamo or battery, and the connections bhe-
tween sald source and the liquid and bolt-
blanksmay be arranged in various ways. The
liguid may be any suitable saline or acid so-
lution which will conducet the electrie current.

Various changes may be made 1n the con-
struction of the apparatus without departing
from the spirit and scope of my 1nvention.

Without therefore limiting myself to the
precise construgtion herein shown and de-
seribed, what 1 elaim, and desire to secure by
Letters Patent of the United States, 18—

1. An apparatus for heating a series of
metal rods or blanks preparatory to heading
the same, comprising a liguid, means for au-
tomatbically extending said rods into and re-
moving them from the liguid, and a suitable
source of electricity, the opposite poles of
which are connected to sald liguid and to the
rods while in the liguid, respectivelr.

2. An apparatus for heating a series of
metal rods or blanks preparatory to heading
the same, comprising & receptacle contuining
a liguid, a conveyer to which the rods are
connected, said conveyer being arranged to
extend the rodsinto the liquid, and a suitable
source of electricity, the opposite poles of
which are econnected to satd liquid and to the
rocds while in the liguid, respectively.

3. An apparatus for heating metal rods or
blanks preparatory to heading the same, com-
prising a receptacle containing aliquid, a con-
veyer arranged above said liquid, said rods
being dependently attached to the conveyer
and extending 1nto the liquid, and a suitable
source of electricity, the opposite poles of
which are connected to said liguid and to said
rods, respectively.

4, An apparatus for heating metal rods on
blanks preparatory to heading the same, com-
prising areceptacle containing a liquid, a con-
veyer arranged above said liquid, a contact-
bar arranged parallel with sald conveyer, a
series of jJaws carried by sald conveyer and
in sliding engagement with said bar, said rods
being carried by said jaws and extending into

heat, owing to the fact that the heating is | theliquid, and asuitable source of electricity,
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the opposite poles of which are connected to
said liquid and to said contaect-bar, respec-
tively.

5. An apparatus for heating metal rods
comprising a receptacle containing a liquid,
a conveyerarranged to carry a series of metal
rods or blanks and to extend said rods into
the liquid, a suitable source of electricity, the
opposite poles of which are connected to said
liquid and rods respeciively, and means for
automatically releasing said rods from the
conveyer after they have passed out of the
lignid. |

6. An apparatus for heating metal rods
comprising a receptacle containing a liguid,

- a conveyer, a series of jaws attached to said

30

40

conveyer, each Jaw bDeing adapted to carry a
rod and to extend said rod intc the liquid, a
sultable source of electricity, the opposite
poles of which are connected to sald liquid
and to sald rods respectively, and means for
aubtomatically opening the jaws to release the
rods when said rods have passed out of the
liguid.

7. An apparatus for heating metal rods
comprising a receptacle containing a liquid,
a conveyer, a seriss of jaws carried by said
conveyer, each jaw being arranged to carry
a rod or blank and to extend said rod into
the liquid, means for automatically opening
sald jaws toreceive the rods, a suitable source
of electricity, the opposite poles of which are
connected to sald liquid and to said rods re-
speclively, and meansforautomatically open-
ing the jaws to release the rods when said
rods have passed out of the liguid.

8. An apparatus for heating metal rods
comprising a traveling conveyer having a se-
ries of jaws or holders, cach jaw being adapt-
ed to carry a rod or blank, means for auto-
matically feeding said rods to said holders,
a receptacie contalning a liquid inte which

~ the rods extend while passing along with the

HO

conveyer, a sultable souree of electricity, the
opposite poles of which are connected to said
liquid and to saild rods while extended into
the liquid, and means for automatically re-
leasing said rods from the jaws or holders
after they have passed out of the liquid.

9. Thecombination with a machine for eut-

681,917

ting off bolt-blanks from a wire or rod, and &
conveyer having jaws or holders thereon, of
means for automatically delivering said
blanks to the holders, a receptacle contain-

ing a liquid into whieh said rods dip as they s5g

pass along on the conveyer, an electrie ¢ir-
cuit in whieh said liquid and the immersed
rods are included, and means for releasing
sald rods irom the holders after they pass out
of the liquid.

10. The combination with a4 machine for
pointing and cutting off bolt-blanks from a
wire or rod and & conveyer having Jaws or
holders thereon, of means for delivering said

6o

blanks to the holders by their pointed ends, 05

a receptacle containing a liquid into which
the opposite endsof said rods dip as they pass
along on the conveyer, an electric circuit in
which said liguid and the immersed rods are
included, and means for releasing satd rods
from the holders after they pass out of the
liguid.

11. An apparatas for heating bolt-blanks
comprising aconveyver,acontact-bar arranged
parallel with said conveyer, & series of metal

Jaws upon sald conveyer and 1n sliding en-

cagement with sald contact-bar, sald jaws
being adapted to carry the bolt-Dlanks, a
receptacle containing a liguid Into which

713

/5

sald blanks dip as they pass along with the 8o

conveyer, and an electric cirveuit extending
through said contact-bar, jaws, bolt-Blanks
and Iiquid.

12. An apparatus for heating a series of

metal rods or blanks preparatory to heading 38s

the same comprising a receptacle containing
a liquid, means for extending sald rods into
and removing them from the liquid, & pair of
parallel conductor-bars arranged within the

liquid and inelined 1n opposite dirvections,and go

a suitable source of electricity, the opposite
poles of which are connected to said bars and
toc the rods while in the liguid.

In testimony whereof I affix my signature
In presence of two witnesses.

WILLIAM W. MULFORD.

Witnesses: |
L. L. GILBERT,
VW. O. IHENDERSON.
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