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To all whom Tt may concer:

Beitknown that I, Fraxcis WoODWARD J ES-
soP, a citizen of the United States, residing at
Cleveland, county of Cuyahoga, and State of
Ohio, have invented a new and useful Improve-
ment, in Electromagnetic Metal-Working Ma-
chines, of which the following is a full, clear,
and exact description, reference being had to
the accompanying drawing, which forms a
part of this specification.

My invention relates to metal-working ma-
chines—such as machines for riveting, punch-
ing, shearing, forming, and compressing—and
more particularly relates to machinesin which
the metal-working operation is effected by a
single stroke.

The invention has for its object to enable
the application to this purpose of an electro-
magnet.

The invention consists in combining with
the die, punch, shears, hammer, or other tool
an electromagnet and power-multiplying
mechanism intermediate thereotf, whereby a
powerful blow or stroke may be imparted to
the tool, and also in certain general and spe-
cific details of construction relating to the con-
struction and arrangement of the magnet,
multiplying mechanism, containing and sup-
porting frame, and auxiliary mechanism.

In the drawing the figure is a sectional view
of a riveting-machine embodying my inven-
t1ion.

a represents a cast-iron frame, the body ot
which is cored out to receive a brass spool f,
carrying on it but insulated from it an elec-
tric solenoid ¢. One end of the spool acts as
a ouide for the steel armature { of the solen-
oid, said armature being of the plunger type
ordinarily used in solenoids, and therefore
adapted to movein arightline as distinguished
from the rotating armature employed 1n the
ordinary electric motor. ¢ isan annular steel
cover-plate bolted to the frame and abutting
aoainst the other end of the spool. ¢ is asteel
core extending within the same end of the
spool and having a flange bolted to the cover-
plate &. The spool £, solenoid ¢, cover-plate
d, core ¢, and plunger ) form an electro-
magnedt.

The plunger 4 1s connected by the links
and pins » and o with the middle joint of a
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togele formed of the links » and ¢, the links
» being connected to the frame by pin » and
the links ¢ being connected to the ram ¢ by
pin s.  The ram is movable in a guide 1n the
frame «. | |

% is a switch, the two members of which are
connected by conductors ¢ ¢’ with the termi-
nals of the solenoid e. |

Ll are the terminals of the line-circuit,adapt-
ed to be respectively connected with the con-
ductors ¢ ¢' by means ot the switch.

When the switch /4 is closed, the solenoid ¢
is energized, attracting the plunger 6 to the
core ¢, pulling the links p ¢ of the toggle-
joint into alinement with each other and with
the ram 7, thus forcing the latter down. To
retract the plunger, I provide the following
means: Within the plunger and extending
from its inner end toward its outer end and
along its longitudinal center is bored an orifice
2. A similar orifice /' extends through the
longitudinal center of core ¢. 1S a spring
seated in orifice ' in the plunger. #1sa bronze
brideing-piece, one end of which extends 1nto
the orifice #/, while the other end extendsinto
the orifice #/' in the core. % isa plug closing
the outer end of the orifice/’. v 18 aspring con-
ined in the orifice v/ between the piece 2 and
the plug 7.  When the switch % is closed, as
before described, the inward movement of
the plunger » compresses springs « and y.
When the switch is opened, the springs ex-
pand, acting upon piece % and reacting upon
plunger 4 and plug % of core ¢ and restoring
the plunger and ram to their normal posi-
tions. The hole 4 inplug £ isadapted to re-
lieve the alr-pressure.

The ram #is shown adapted for performing
the operation of riveting by being tipped with
a concave steel set # for forming the rivet-
heads, while the lower angular arm z of the
frame « is provided with a screw-threaded
orifice in which is secured an adjustable holder
w, carrying a steel die 2.

It will be understood that any desired tool—
such as o shear-blade, a punch, or a forming-
tool—may be secured to the ram 7 and a suit-
able bottom piece substituted for the die .

While electromagnetic power has hereto-
fore heen adapted to the operation of a metal-
working tool, its use has either been confined

55

66

70

75

30

Q0

95

100




10O

L5

20

35

40 1

45

55

60

65

2.

to the purpose of holding the frame of the

machine in position to do the work or else
when it has been adapted to actuate the riv-
eting-set 1t has been directly secured thereto
and the riveting effected by repeated light
blows, as it is impracticable to build a “di-
rectly-connected electromagnet strong enough
to do heavy work by a Smole stroke. In my
invention, however themtel position of power-
multmlymo mecha,msm such as the toggle-
levers » ¢ and link s, enables a poweliul
short, and rapid strohe to be transmitted to
theram by means of an electromagnet of prac-
ticable strenoth. It will be undel stood, how-
ever, that my invention is not conﬁned to an
embodlment wherein the togele-levers are
utilized as a multiplyine medmm. as any suit-
able equivalent therefor may be employed.
Indeed, the machine hereinbefore described
possesses other novel features of construction
and arrangement which will be found avail-
able for use whether the metal-working tool
1s directly connected with the plunger or con-
nected therewith by means of multiplying-le-
vers; nor 1s my invention confined to the de-
tails of construction and ar: angement shown.
For example, the invention is not restricted
to the employment of a tension device for re-
turning the plunger nor to the specific con-
struction and arrangement of springs shown.

Havinge now iully cescribed my IHVQDthH
what I claim, and desire to protect by Letters
Patent, 1s—

1. The combination, with the frame, of a
ram carried by said fr ame, an electromagnet
having a plunger-armature, and power- “multi-
plying mechanism between said magnet and
ram.

2. The combination, with the frame, of a
ram carried by said J—_mme an electr omwmt
and toggle-levels mtelposed between said
magnet and r

3 The comb1n~1t10n with the frame, of a
ram movable in a G'mde in sald frame. an elec-
tromagnet, toe‘gle levers, one connected to
the frame cmd the other to the ram, and a link
connecting the plunger of the electwmaﬂ net,
with the joint of the toggle.

4. The combination, with the frame, of a
ram movable ther ‘eln, an electxomaﬁnet the
plunger of which is connected with said ram.
and a tension device tending to hold said plun-
ger 1n 1ts 1lnoperative position.

5. The combination, with the frame, of a
rammovable therein,an electmmw onet, power-
multiplying mechanism between said magnet
and ram, and a tension device adapted to re-
st01e said ram to its normal position.

. The combination, with the frame, of a
1am carried thereby, a solenoid, a plunﬁ'er
adapted to be energized by said solenmd tog-
gle-lever power-transmitting mechamsm be—
tween said plunﬂer and ram, and a tension
device acting in opposition to said solenoid.

7. The combmatlon, with the frame, of a .
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ram movable in a guide in said frame, a solen-
oid In said frame, a stationary core e\tuldmo
within said solenoid, a plunger partly within
and partly without said solenoid and adapted
to be actuated thereby, said plunger being
connected with said ram, and a tension dwlce
interposed between said core and plunger.

8. The ecombination, with the irmne of a
ram, a solenoid supported in said frame. a sta-
twnaw core extendino within said %oleuold
a plunger also extendmn within said solenoid
and adapted to be energized thereby, said
core and plunger each llmmu an ouhce, 0
spring seated in each orifice, and a piece bridge-
ing the space between said core and plunﬂm
one end thereof extending into the core and
abutting against the spring confined therein,
and the other end extending into the plunger
and abutting against the spring confined in
the latter.

9. The combination, with the frame, of a
spool confinec Lhuem, 2 solenoid cu:md On
and insulated from said spool, an annular
cover-plate secured to the frame and abutting
against sald spool, a stationary core extend-
ing through said cover-plate and within sald
SpOOI and abutting against and secured to said
cover-plate, a plunﬂel extending within said
spool and adapted to be actuated by the ener-
gizing of said solenoid, a tension device con-
fined between sald core and plunger, and a

ram connected with and adapted to be oper-
ated by said plunger.

10. The combination, with the frame, of a
spool confined therein, a solenoid carried on
and insulated from said spool, an annular
cover-plate secured to the hdme :md abuttine
agalnst said spool, a stationary core extond-
ing through said cover-plate and within said
spool and abutting against and secured to said
cover-plate, a plunuel extending within sald
spool and adapted to be actuated by the ener-
o1zing of said solenoid, said core and 1)1unuu
e.ﬂ,(}h lmunﬂ ap orifice, a spring seated in each
orifice, a piece budouw the space between
sald core and plunger and extending into said
orifices and abutting against said springs, and
a ram connected with and :«:de,pted to be oper-
ated by said plunger.

11. The combination, with a frame having
an angulararm extendmﬂ below its main bodv
the Solenmd ancl plunuu of an electromagnet,
the body of said frame being cored out to re-
celve the same, a ram slidable | in a gulde 1n
the over lmnﬂmo end of the body of Lh(, frame,
the fixed and momble tools, the latter carried
by said ram and the former by said arm, and
power-multiplying mechanism between said
plunger and ram.

12. The combination, with a frame hwmw
anangulararm extendm o below 1ts main body,
the solenoid and plunger “of an electromagnet,
the body of said frame being cored out to re-
celve the same, a ram slidable in a guide In
the overhanging end of the hody of the f1 ame,
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the fixed and movable tools, the latter carried
by said ram and the former by sald arm,
power-multiplying mechanism between said
plunger and ram, and a tension device acting
upon said plunger in opposition to sald solen-
old.

13. The combination with a frame having
an angular arm extending below its main body,
the solenoid and plunger of an electromagnet,
the body of sald frame being cored out to re-
ceive the same, a ram movable n a gulde 1n
the overhanging end of the body of the trame,
toogle-levers the ends whereof are attached
respectively to said frame and ram, a link
connecting the joint of the toggle with the
ram, a tension device acting upon said plun-
oer in opposition to said solenoid, a movable
tool carried by said ram, and a fixed tool car-
ried by said extending arm.

14. The combination, with a frame having
an angular arm extending below its main body,
the body of the frame being cored from end
to end, a spool inserted in the cored-out por-
tion of said frame, a solenoid carried thereby,

3

an annular cover-plate secured to the frame
and abutting against said spool, acore extend-
ine within said spool and through said cover-
plate and secured to the latter, a plunger ex-
tending within said spool and adapted to be
actuated by said solenoid, springs seated 1n
orifices in said core and plunger, a bridging-
piece between said core and plunger extend-
ing into said orifices and engaging said springs,
o ram movable in a guide 1n the outer end of
the overhanging portion of said body, toggle-
levers connected respectively to said irame
and ram. a link connecting said plunger with
the joint of the toggle, a too secured to said
ram. and a tool secured to the end of said an-
oular arm. |

In testimony of which invention L have here-
anto set my hand, at Cleveland, on this 12th

day of March, 1904.
FRANCIS WOODWARD JESSOP.

Witnesses:
(. W. CoMSTOCK,
Jay H. Harr.
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