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UNITED STATES

PATENT OFFICE.

WILLIAM W. HUBBARD, JR., OF PHILADELPHIA, PENNSYLVANIA.

MACHINE FOR MAKING BOLTS.

SPECIFICATION forming part of Lette:qs'Patezit No. 626,234, dated June 6, 1899,
Application filed December 13, 1898, Serial No. 699,123, (No model)

To all whom ¢ may concern:

Beitknown that I, WiLLIAM W, [IUBBARD,
Jr., a citizen of the Umted States, 1es1dmrf1n
the city and county of Philadelphia, Stdte of
Pennsylvania, have invented a new and use-
ful Improvement in Machines for Making
Bolts, which improvement is fully set forth in
the followmrr specification and accompanying
drawings.

My mventlon relates to 1mp10vement5 in
machines for upsetting and heading bolts;
and it consists of means for firmly holdlncf a
boli-blank in position when the sameis bemw
operated upon by the upsetting device, thel
hammers, and also the finishing-punch. '

Tt also consists of means for imparting a
reciprocating motion to the carriage which
conveys the bolt-blank toward the mechamsm
for headingthe same and meansfor réleasing
the bolt- bl(mk when the same has had a head
formed thereon.

It also consists of means for raising and
lowering both the upsetting and the ﬁmshmO
pun(hes so as to bring each of these mto
their proper positions at the required time.

It also consists of means for moving the np-
setting and the finishing punches to and from
the bolt blank and means for imparting a
reciprocating motion to the hammers whichi
form the sudes of the bolt-head. :

It also consists of means for holding the
tongs employed for feeding the bolt-blanks to
the machme firmly in posmon within. the
same duoring a portion of the time required
for fonnmg a head on the bolt-blank. ‘

It further consists of means for adjusting
certain portions of the carriage to suit dxffer-
ent lengths of bolt-blanks.

It fmthel consists of novel details of con-
struction, all as will: be hereinafter fully set
forth, and particularly pointed out in the
claims.

Figures 1 and 2 represent end elevations of
a machine for upsetting and heading bolts
embodying my invention, certain portions of
TFig. 2 being in section. Fig. 3 represents a
side elevation of the machine. Fig. 4 repre-
sents a plan view of the same. Fig. 5 repre-
sents a sectional view of certain portions of
the machine, the section being taken on line
xx, Fig. 2. Tig. 6 1ep1esents a partial side

.elevation and partial vertical section of cer-

tain portions of the machine, the section be-
ing taken through the center of the machine.

Fig. 7 represents a side elevation of certain

of the partsseenin Fig.6. TFig. 8represents a
side elevation of the parts seen in Fig. 7, but

-in different positions from those seen in said

Fig. 7. Fig. 9 represents a partial side ele-

atlon ‘md partial vertical section of certain
of the parts seen in Fig. 6. Fig. 10 repre-
sents a horizontal section on line v y, Fig. 9.
Fig. 11 represents a transverse vertical sec-
tion of certain portions of the machine, the
section being taken on line z z, Fig. 4. TFig.
12 represents a partial side elevation and par-
tial vertical section of certain detached parts,
the latter being on an enlarged scale. . Figs.
13,14, and 15 represent side elevatlons of cams
employed in connection with my invention.
Fig. 15* represents a side elevation of a link
employed. Fig. 16 represents a side eleva-
tion, on an enlarged scale, of a portion of the
cam seen in Fig. 15. TFig. 17 represents a side
elevation of a bolt-blank.

17,but with one end thereof upset. Iig. 19
represents a side elevation of the bolt-blank
seen in Fig. 17, but with one end thereof
formed with & finished head. Fig. 20 repre-
sents a side elevation of a portion of a bolt
and illustrates the successive steps produced

by the blows delivered on the head thereof

by:the finishing-punch.

" Similarlettersand figures of reference indi-

cate corresponding parts in the figures.
Referring to the drawings, 1 designates the

frame of the machine, in which is journaled

the main driving-shaft 2, which may be driven

.either by a belt passed around the balance-

wheel 3 on said shaft 2 or by a pulley, cluteh,
or similar device mounted on an extension 4,
(shown in dotted lines in Fig. 4,) said exten-
sion being continuou® of the shaft 2.

The shaft 2 has firmly secured thereon the
cams 5 and 6, which impart an oscillating
motion tothearms7 and 8, respectively, which
two latter are secured in any sunitable man-
ner to an oscillating frame 9, loosely mounted
on the shaft 10, which latter is journaled in
the frame 1 of the machine, it being appar-
ent that the motion imparted to the arms 7

Fig. 18 represents-
a side elevation of the bolt-blank seen in Fig.

55

6o

70

75

8o

85

[e1¢]

95

100




10

5

20

2

30

2 : 626,234

and 8 by their cams 5 and 6 will be trans-
mitted to said frame 9, so as to cause the lat-
ter to move toward and from a bolt-blank 11,

placed in the machine, and for a purpose to
be hereinafter described.

12 designates a cam firmly secured to the
shaft 2, the object of said ecam being to im-
part a forward. movement to a rod 13, (see
more particularly Fig. 6,) so that its end 14
may exert pressure against the upset end 15
of the bolt-blank 11, and thereby assist in
removing said upset end from the cavity 16
in the upsetting-punch 17, which latter may
be secured in any suitable manner to the os-
cillating frame 9.

18 and 19 designate eccentrics firmly se-
cured to the shaft 2 and provided with the
straps 20 and 21, respectively, it being noted
that said straps are each provided with soek-
ots 22, (best seen in Fig. 12,) said sockets be-
ing adapted to receive the spherical ends 23
of the eccentric-rods 24, it being noted that
said eecentric-straps 20 and 21 are each pro-
vided with two sockets 22. The spherical

ends 23 of the eccentric-rods 24 are retained

in position in the adjacent eccentric-straps
by the caps 25, as seen in FFigs. 4 and 12.

26 designatesa cam firmly secured to the
shaft 2 and adapted to operate alink 27, (see
Figs. 8, 4, and 13%,) so as to.cause said link to

-move in the direction indicated by the arrow
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a in Figs. 3, 4, and 13* and for a purpose to
be hereinafter described.

28 designates a cam firmly secured to the |

shaft 2 and adapted to cause the link 27 to
move in a direction opposite to.thatindicated
by the arrow @ in Figs. 3, 4, and 13% and for
a purpose to be hereinafter described.

The link 27 is provided with the rollers 29
and 30, the former of said rollers working in
conju-nction with the cam 26 and the latter
roller in oonJllnc'tlon with the cam 28 and as

‘best seen in Fig. 4.

31 desxgnates a mutilated gear- -wheel firmly
secured to the shaft 2 and meshing with a
pinion 32, ﬁrm]y secured to the shafb 33,
whieh latter is journaled in the frame 1 of the

machine, it being noted that the rotation of
the gear-wheel 31 which is continuous while
the machlne is-in operation, will impart an
intermittent rotary motion to said pinion 32,

trics 34, secured thereon, so that said ec-
centries 34 will impart a reciproeating mo-
tion to their respective rods 35, which latter
are connected to the arms 36, as best seen in
,3,and 4, it being noted that said arms
36 are ﬁrmly secured ﬁ) the shaft 10 and that
the reciprocating motion of the eccentric-rods
35 will impart an oscillating motion to said

arms, which latter will then impart a rock-
" ing motion to the shaft 10.

.38 designates an arm firmly secured to
the shaft 10, (see Figs. 1, 2, 8, and 6,) said
arm having p1v0ta11y connected thereto one
end of a link 39, the other end of said link
being pivotally attached to a sliding bloek 40,

65

guided in ways 41 in the oscillating frame 9
and provided with the upsetting - punch 17
and finishing-punch 42.

43 designates a frame provided with radial
arms 44, Whose outer ends are provided with
ways 45 (see more pzutlculaﬂly Figs. 1, 2,
and 5,) in each of which is guided a shdmn
cam 46 which has conneeted therewith one

“end of one of the eccentri¢-rods 24, it being

noted that therotation of the eccentrics18and
19 will impart, through their rods 24, a recip-
rocating motion to theu respective cams 46.

The cams 46 are each provided with grooves
47, (best seen in Figs. 2 and 5,) and in each
of smd grooves playb a roller 48 journaledin
the 51(19 of a slide 49, which is 0‘mded in ways
50 in the frame 43, it being noted that the
slides 49 are in the present instance four in
number, or, in’ other words, one slide 49 to
each arm 44. )

The slides 49 are each provided with a boss
51, in which is fitsted a bolt 52, against which
abuts the outer extremity 53 of a hammer 54,
it being apparent that the pressure againsta
hammer 54 due to the blows delivered by the
same to the sides 55 of the head of abolt will
be resisted bysaid bolts 52, and the displace-

' ment of a hammer 54 when striking a blow

will be prevented.

The bolts 52 may be held in adjusted posi-
tion by set-screws 56. (See more particu-
larly Fig. 5.)

The hammers 5+ may be adjusted longitu-
dinally, so as to compensate for the wear
thereof, by means of the slots 57 in the slides
49 and the bolts 58, (see F'ig. 5,) it being noted
that the bolts 58 assist in holding the ham-
mers 54 in position in the slides 49, the latter

being retained in position in the arms 4+ by

the plates 59. * (See Figs. 1, 2, and 5.)
60 designates a carriage adapted toslide to

-and fro in the frame 1 of the machine, so as

to feed a bolt-blank 11 to the upsetting and
the finishing punches 17 and 42, respectively,
in order that the two latter may operate upon

-a blank 11, so as to f01m a head, as at b in

Fig. 19.

The carriage 60 has pivotally connected
thereto one end of a link 61, whose opposite
end is pivotally conneeted to the free end of

' an arm 62, firmly secured to a shafs 63, jour-
and consequently to the shaft 33 and eecen- |

naled in the frame 1 of the machine.
Figs. 1 and 3.)
The shaft 63 has fir mly secured thereto a

(See

[ lever 64, adapted to be engaged by the hook

66 of ’r,he link 27, so that the reciprocatory
motions imparted to said link 27 by the cams
26 and 28 will impart an oscillating motion to

' said lever 64, which in turn will rock the
' shaft 63, so that the latter may impart an os-

cillating motion to the arm 62 in order that

' said arm may, through the medium of the

link 61, impart a reciprocating motion to the

- carriage 60, for the purpose herembefOle de-

scmbed

. The carriage 60 is provided with ways 67,

in which are guided the sliding jaws 68, which
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are adapled to take hold of a bholt-blank 11
and retain the same firmly in position while
aheadis heing formed thereon by the punches
17 and 42 and hammers 54, Kach jaw 68 has
pivotally connected thereto one end of the
member 69 of a toggle-lever. (See more par-
ticularly Fig. 4.)

One end of the member 70 of each toggle-
lever is pivotally connected, as at 71, to the
frame 1 of the machine.

The joint 72 of each toggle-lever has abut-
ling against it a lug 73, adapted to assist the
members 69 and 70 of said toggle-lever to
straighten out relatively to each other when
the carriage 60 is moving in the direetion in-
dicated by the arrow ¢ in Figs. 38, 4, and 6.

74 designates a stem (best seen in Figs. 9
and 10) depending from the joint 72 of each
toggle-lever, said stem 74 moving freely in a
slot 75 in the carriage 60 and fora purpose to
be hereinafter desecribed.

The earriage 60 is provided with a holding
device 76 for a pair of tongs 77, which latter
are employed to supply bolt-blanks 11 to the
machine, said holding device being adapted
toslideinthe carriage 60in order to be brou ght
nearer to or farther from the jaws 68, accord-
ing to the length of a bolt-blank 11. The ad-
Jjustment of the holding device 76 is effected
by rotating the screw-threaded rod 78.

The carriage 60is provided with a serew 7 9,
which limits the movement of the same in the
direction indicated by the arrows ¢, and when
said carriage 60 is moved to and fro by hand
instead of by the mechanism hereinbefore de-
scribed, it being apparent that the lever 64,
if operated by hand, might at times be osecil-
lated too far in the direction indicated by the
arrow d in Fig. 3 if it were not for the screw
79 and a stnd 80, against which the end of

-said serew abuts.

The end portions 81 of the tongs 77 are held
in position in the holding device 76 by spring-
jaws 82, (see Iligs. 8, 4, 6, and 11,) it being ap-
parent thabt when said end portions 81 are
moved in the direction indicated by the arrow
e in Fig. 11 they separate the jaws 82 when

passing between the same, and when said end

portions 81 reach the open space 83 said
spring-jaws §2 immediately close or return to
their normal positions and retain the handle
of the tongs 77 within the holding device 76
and also prevent said handles from opening.

The holding device 76 is provided with a
recess 84, adapted to receive the portion 85
of the tongs 77, so as to assist the spring-jaws
82 in retaining said tongs 77 firmly in position
within the holding device 76.

The width of the recess S4 may be adjusted
relatively to the size of a pair of tongs by ro-
tating the serews 86. (See Fig. 4.)

The operation is as follows: The machine

“is started and a heated bolt-blank 11, held in

65

the tongs 77, is placed in the holding device
76, as best seen in Figs. 4 and 6. When the
groove 84 in each of the cams 5 is in the po-
sition seen in Fig. 3, the oscillating frame 9

[

will be in the position seen in said Fig. 3.

‘When the cams 5 have rotated sufficiently to

bring the grooves 84 in the position seen in
Fig. 6, they will cause the frame 9 to occupy
the position seen in said Fig. 6 and cause the

‘upsetting-punch 17 to produce the upset-head

15. (Seenin Fig.18.) Thecam 26 is so timed
relatively to the ecams 5 that the former of

these will cause the carriage 60 to move in

the direction indicated by the arrows ¢ and a
little in advance of the movement of the frame
9, sothatablank 11 may be brought in the po-
sition seen in Fig. 6, s0 as to be operated upon
by the upsetting-punch 17 in order to produce
the head or upset portion15. (Seen in Figs. ¢
and 18.) The cams 5 in rotating will at a cer-
tain time present the portions 84% of the
grooves S4 to the rollers 85 on the arms 7 and $
and cause the latter, and consequently the
frame 9, to oscillate in the direction indicated
by thearrow fin ¥ig.6 and soreturn said frame
9 to the position seen in Fig. 3. The projec-
tion 86 of the cam 12 is so timed relatively to
the movement of the frame 9 in the direction
indicated by the arrow fthat said projection
86 is brought in contact with a roller 87, jour-
naled inthesliding rod 18,and causes the latter
to slide in the present instance from right to
left, so as to force the upset portion 15 of
a bolt-blank 11 out of the cavity 16 in the
upsetting-punch 17, thereby removing any
possibility of said upset portion 15 sticking
in the eavity 16, which would, as is evident,
sever said portion 15 from the shank of a
bolt-blank 11 when the frame 9 is moving in
the direction indicated by the arrow fin Fig.
6. The sliding rod 13 is returned to its nor-
mal position by a spring 13X, (See Figs. 8
and 6.) Whenthe portions 84X of the grooves
84 are in contact with the rollers 85, and the

frame 9 consequently in the position seen.

in Fig. 3, the teeth of the mutilated gear-
wheel 31 engage certain of the teeth of the
mutilated pinion 32 and impart half a revo-
lution to said pinion, and consequently to
the eccentries 34, which latteér exert a pull
upon their rods 35, thereby causing the shaft
10 to rock, and thus raise the sliding block
40, so as to bring the finishing-punch 42 in
alinement with the upset portion 15 of a bolt-
blank 11, so that said finishing-punch 42 may
operate upon the portion 15 and complete, with
the assistance of the hammers 54, the forma-
tion of the head d. (Seenin Fig.19.) Itwill be
seen on referring to Fig. 16 that the portion g
of a cam & is set back a short distance from the
portion /» and that the latter is set back a trife
from the portion 7, so that when said portion g
is brought in contact with the roller 85 it will
cause the frame 9 to move in a direction oppo-
site to that indicated by the arrow fin Fig. 6,
and thereby cause the finishing-punch 42 to
strike the upset portion 15 and produce the
result seen at k in Fig. 20. When the por-

tion A is brought in contact with the roller
85, the finishing-punch 42 will be caused to
somewhat flatten the head of a bolt, thereby

70

75

8o

85

[s]9]

95

100

1os

I10

I15

120

125

130




- thus flattening the head of a bolt by degrees,_

Io

. of a bolt.

15

22

7 ‘ ‘ - 626,234

producing the result seen at [ in Fig. 20.
‘When the portion jis brought in confact with
the roller 85, the finishing-punch 42 will be

eaused to still further flatten the head of a |

bolt and produce the result seen at m in Fig.
20, it being apparent that by delivering sev-
eral blows with the finishing-punch 42, and

better results are obtained than if the proec-
ess of flattening were done with one blow,
sinee in the latter case a greater pressure
would be exerted at a given time on the shank
The dwell 26X of the eam 26 is of
sufficient length to retain the earriage 60 in
the position seen in Fig. 3 during the opera-
tien of the punches 17 and 42. When acam
5 is in the position seen in Fig. 8, the in-
wardly-extending portions 85% of the grooves
84 will- cause the frame 9 to oscillate in the
direction indicated by the arrow in TFig. 6,

‘and thereby ecause the punches 17 and 42 to

move in a similar direetion, so as to be re-

- moved from the path of the hammers 54 in

25

. 3¢

35

40

order to permit the latter te strike the sides
55 of the head of a bolt without touching said
punches. The eccentries 18 and 19 are so
timed relatively to inwardly-extending por-
tions 85% of the grooves 84 that the projecting
portions 47% of the sliding eams 46 (see Fig.
5) cause the hammers. 54 to strike the sides
of the head of a bolt when the rollers 85 oe-
eupy one or the other of said inwardly-ex-
tending portions 85%. When the head of a

tilated gear-wheel 31 engage certain of the
teeth of the mutilated pinion 32 and impart
half a revolution to said pinion, and conse-
quently to the eccentrics 34, which latter ex-
ert a push upon their rods 35 and rock the
shaft 10, so as to cause the sliding bloek 40

_ to lower in order to again bring the upsetting-

punch 17 in alinement with a subsequent’

- bolt-blank 11 to be operated upon as hereinbe-

" 45

50

/55

60

65

fore deseribed. When a bolt-head has been
completed, the cam 28 is brought in contact
with theroller 30, and thereby canses the car-
riage 60 to move in a direction opposite to
that indieated by the arrews ¢ in Figs.'3, 4,
and 6. When the carriage 60 is moving in a
direction opposite to thatindicated by thear-

_rows ¢, the jaws 68 will be caused to move

away from each other, owing to the toggle-
levers connected therewith and to the frame
1 of the machine, it being apparent that the
opening of said jaws will release their hold
on the shank of a bolt and permit the same
to drop through the space 67 in. the carriage
60 (see Fig. 10) and fall into a receptacle of
any suitable description. ‘When theearriage
60 is moving in the direction just described,
the walls 75% of the slots 75 (against which
the stems 74 abut when said earriage is in

bers 69 and 70 of the toggle-levers to return
to their normal positions. When the jaws
68 have taken hold of a bolt-blank 11, the

~ tongs 77 may be removed from the machine

in order to grip and supply the machine with
a subsequent blank 11. -

It will be evident that, if desired, the slid-
ing eams 46 may each be formed with' more
than one projection 47%..

It is to be noted with reference to Fig. 6
that the members 69 and 70 of one of the tog-
gle-levers are in the same relative position
as seen in Fig. 4. - This is done for the pur-
pose of clearness of illustration of certain of
the parts of the toggle-lever which would oth-
erwise be invisible were. said toggle-lever

shown in its actual position when the carriage

60 is in the position seen in said Fig. 6, for
in said figure the carriage 60 isin the position
it occupies when moved to its full extent in
the direction indicated by the arrows ¢, and
when said carriage 60 is in this position the
axes of the members 69 and 70 of the toggle-
levers are nearly in a continuous straight
line, and the depending stem 74 is brought
in eontact with the wall 75% of the slot 75.
It will be apparent that bolts formed in my

machine and having their heads upset and.

shaped by the novel manner and means de-

_scribed will be much stronger at the point

where the head joins the shank of the bolt,
as will be nnderstood from Figs. 18 and 19,
and that the injurious eracks or weakening
which ordinarily occurs in machine --made
bolts at the point where the head joins the
shank will be entirely absent in belts con-

 structed as hereinabove described.
bolt has been-completed, the teeth of the mu- |

Having thus described my invention, what

-1 claim as new, and desire to secure by Letters
. Patent, is—

1. In a machine for making bolts, a sliding

 carriage, a frame pivotally supported and
' adapted to rock toward and away from said
 earriage, movable punches carried by said

frame, hammers suitably supported, means

' for actuating said carriage, punches and ham-
| mors- and means for removing a bolt-head

from one of said punches. ,
2. In a machine of the character named, a
main shaft, an oscillating frame, an upsetting

and a finishing punch carried thereby, con-
' nections common to said frame and main
 shaft, arms suitably supported, cams carried
by said arms, means for reciprocating said
. cams from said main shaft and hammers op-
: erated by said cams.

3. In a machine of the character described,
the combination of a sliding carriage, a main

- shaft, an oscillatory frame, connections com-
- mon to said frame and shaft, a stationary
- frame having radial arms, cams ‘supported in
' said arms, hammers actuated by said eams,
| an upsetting-punch, a finishing-punch mount-
 ed on said oscillatory frame, and means for

removing a bolt-head from said upsetting-

. punch.
the position seen in Fig. 6) assist the mem- |

4. In a machine of the character named, a

| sliding carriage having stops therefor, a main

shaft, means for operating said carriage man-

- ually or by connections from said main shaft,
“a holding deviee carried by said earriage and
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provided with spring-jaws, said jaws being
adapted to retain in position the ends of the
tongs for holding the bols-blank.

5. In a machine of the character named, a
main shaft having cams 5 mounted thereon,
aframe pivotallysupported, connections com-
mon to said frame and tosaid cams, a sliding
block carried by said frame, an upsetting-
punch and a finishing-punch carried by said
sliding block, a stationary frame provided
with radial arms, hammers actuated by cams
located in said arms and means operated from
the main shaft for removing a bolt-head from
said upsetting-punch.

6. In a machine of the character named, a
sliding carriage, means for gripping a bolt-
blank carried thereby, an osecillatory frame
carrying an upsefting-punch and a finishing-
punch, and a stationary frame provided with
radial arms, and cams in said arms, said cams
operating hammers, in combination with a
device passing through the upsetting-punch
and adapted to insure the removal of the bolt-
head therefrom,

7. In a machine of the character named, a
main shaft, carrying cams 5 and 6, an oscil-
latory frame, connections common to said

frame and cams, eccentries mounted on said

main shaft, a stationary frame having radial
arms, cams movable in the extremities of said
arms, connections common to said eccentries
and cams for reciprocating the latter, a sec-
ond shaft located in proximity to the main
shaft and provided with eccentrics, connect-
ing-rods leading from said eccentrics to de-
vices for operating a sliding block earried in
said movable frame, an upsetting-punch and
finishing-punch carried by said block, a rod
passing through said upsetting-punch and ac-
tuated by means carried on said main shaft,
said rod being adapted to assist the removal
of the bolt-head from the upsetting-punch, a
sliding carriage and connections common to
said main shaft and carriage for operating the
latter.

8. In a machine of the character named, a
main shaft, a stationary frame having diago-
nal arms, cams reciprocating in the ends of
said arms, slides operated by said cams, ham-
mers operated by said slides, eccentrics
mounted on the main shaft, rods having one
of their ends attached to said cams, and their
other ends provided with spherical heads
adapted to engage suitable seats in the eccen-
tric-straps mounted on said eceentrics.

9. In a machine of the character named, an
oscillating frame, a sliding Dblock carried
thereby, said block having secured thereto an
upsetting-punch and a finishing-punch,a slid-
ing carriage, means for gripping a bolt-blank
thereon, means for moving said carriage for-
ward at the proper periods, so as to enable the
bolt-blank to meet the upsetting-punch and
the finishing-punech,hammers forshapingsaid
bolt and means for operating said hammers.

10. In a machine of the character named, a

main shaft carrying cams 5, 6 26, 28 and 12
thereupon, eccentrics also carried by said
main shaft, a sliding carriage, means for ac-
tnating said sliding carriage from the eccen-
tries 26 and 28, an oscillatory frame, means
for actuating said frames from the cams 5 and
6, a sliding block carried in said frame, an
upsetting-punch and a finishing-punch car-
ried by sald block, means operated by said
cam 12 for removing the head of a bolt-blank
from the upsetting-punch, means carried by
thesliding carriage for gripping the bolt-blank
and hammers operated by suitable cams.

11. Inamachine of the characternamed, an
oscillatory frame, a sliding block therein, an
upsetting-punch and a finishing-punch, car-
ried by said block, a main shaft having cams
mounted thereon, said cams being provided
with the portions ¢, %, j and the recesses 84,
84X and 85 for actuating said finishing-punch,
a sliding carriage, means carried thereby for
grippingabolt-blank and meansfor actuating
said carriage.

12. In amachine of the character named, a
stationary frame, provided with diagonal
arms, cams mounted in the extremities of each
of said arms, slides actuated by said cams,
hammers actuated by said slides, means for
gripping a bolt-blank during the action of
said hammers thereon, a main shaft carrying
an eccentrie, rods having their ends pivoted
to said eams, the opposite ends of said rods
being spherical, an eccentric-strap carried by
said eccentric, caps on said eccentries and re-
cesses intermediate said eccentrics and caps,
the spherical ends of said rods being seated
in said recesses.

13. In a machine of the character named,
jaws adapted to grip a bolt-blank, an oscilla-
tory frame having a sliding block carried
thereby, an upsetting-punch and a finishing-
punch carried by said block, a rod passing
through said upsetting-punch and adapted to
force the bolt-head therefrom af tlte proper
intervals, hammers suitably supported and
adapted to shape the sides of the bolt-head,
and means for operating said hammers.

14, In a machine of the character named, a
sliding carriage, a frame pivotally supported
and adapted to rock toward and away from
said carriage, movable punches carried by
said frame, hammers suitably supported and
means for actuating said carriage, punches
and hammers.

15. Tn a machine of the character named, a
sliding carriage, a frame pivotally supported
and adapted to rock toward and away from
said carriage, movable punches carried by
sald frame, hammers suitably supported,
means for actuating said punches and ham-
mers, and means for operating said carriage
manually or mechanically.

WILLIAM W. HUBBARD, J=R.

Witnesses:

JOHN A. WIEDERSHEIM,
Wu. C. WIEDERSHEIM,
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