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To all whom it inay concern: - |

Be it known that I, Harry A. HHORNOR, a
citizen of the United States, residing at Riv-
erton, Burlington county, State of New Jer-

sey, have invented a new and useful Electro- he
_magnetic Apparatus for Reciprocating Ma-

chine-Tools and the Like, of which the fol-
lowing is a specification. .

My invention consists of a novel construc-
tion of an electro magnetic apparatus for re-
ciprocating machine tools, which is especially
adapted for doing heavy work, although of
course it is equally well designed for t:iight
woik and consists broadly of a novel con-
struction of an apparatus wherein I employ
an armature in conjunction with a working
and an auxiliary electro magnet, the ener-
gizing of the coils of said electro magnet be-
ing effected by means of a suitable manually
or automatically operated switching device.

My invention also consists in the employ-
ment of an.electrically lE;:;Jla,rized armature I
conjunction with a working and an auxihary
electro magnet, said armature carrying a de-

ending rod or stem and its adjuncts, where-

By the working tool is supported and oper-
ated. ,

My invention further consists in conjunc-
tion with an armature and the working and
auxiliary electro magnets, of a novel con-
struction of automatic switching apparatus

whereby the working and auxiliary -electro |

magneéts are intermittently energized with-
out requiring any attention from the opera-
tor after said switching device is once thrown
into operation. o

For the purpose of illustrating my inven-
tion, I have shown in the accompanying
drawings one form thereof which 1s at pres-
ent preferred by me, since the same has been
found in practice to give satisfactory and re-
liable results, although it is to be understood

that the various instrumentalities of which

my invention consists can be variously ar-
ranged and organized and that my invention

is not limited to the precise arrangement and

organization of these instrumentalities as
herein shown and described. -

Figure 1 represents a side elevation of an
electro magnetic-apparatus for reciprocating

‘machine tools and the like, embodying my

invention, the upper portion thereof being
partly in section. Fig. 2 represents a dia-
grammatic view of a mechanically operated
switching device. Fig. 3 represents a dia-

pneumatically and

.

tion with my invention. . Fig. 4 represents
another embodiment of my invention where-
in an electrically excited armature 1s em-

Fig. .4, showing the means for varying the
air gap. Fig. 6 represents a cross-section of
the electro magnetic driving parts of Fig. 4.

Similar numerals of reference indicate cor-

res.lgondil}g parts in the figures. -

ferring to the drawings:—1 designates

an electro magnetic apparatus for punching, .
jog-.70

shearing, pressing, hammering, forging, jog-

ployed. Fig. 5 represents a plan view of a
ﬁortmn of the operating mechanism seen 1n

| switch which may be employed in conjune-

60

65

gling, stamping, riveting, and the ke, hav-

ing a bed or base 2 and an upper or over-

hanging frame or body 3 which 1s connected

to said bed, and preferably integral there-
with, by the neck 4, said upper body 3 having
within the same, the recess 5 for the recep-
tion of an armature 6. In order to prevent

‘magnetic short circuiting through the masses

of the machine frame, I preferably insert on
the face of the magnet coils brass plates 6.

that heretofore employed in punching and
riveting machines operated mechanically or
therefore do not desire
to be limited to any particular shape of the
same. : '

75

80
It will be understood that the contour of =
the entire body portion 3 may conform to

85

7 designates a rod or stem secured to and

depending from the armature 6, said rod
‘bemg guided in the opening 8 in the wall 9

90

of the upper body 3, said rod having attached
to its lower portion, a tool head 10 which
carries a tool 11, which as I have shown in

Fig. 1 may be a punching or similar tool,
or & pluralitﬁ of punches. The reciprocat-
ing tool of the type desired is operated by
electro magnet coils
recesses 16 and 17 located in the body. 3
below and above the armature 6, as wi
understood from Fig. 1, wherein 18 desig-

be
1100

nates the lower or working coil and 19 the  —
upper or auxiliary coil, it being understood .

95

placed in suitable

that the function of the lower coil 18 after - -
the same has been energized is to cause-de-

scent of the armature 6 and its adjuncts

100

| upon the work 20 which is supported upon

a suitable anvil or die 21, while the function |
of the upper or.auxiliary coil 19 1s to retract . .

or draw upwardly said armature 6 and its

‘adjuncts from the work and to retain the

110

same. in its elevated or retracted position

until the work has been shifted to the de-



sired extent and i position to be

. Cn._

10

2

or otherwise opérated upon. B '
22 ‘designates a switch which I have m-
dicated conventionally in Fig. 1, whereby
the necessary connections are made and the

coils 18 and 19 alternately energized accord-

ing to requirements, said switch being a

manually operated or an automatic switch
as may be desired.

In the diagrammatic view seen in Fig.”3,

-1 have shown a manually operated switch

as 23 which I employ when direct control of

~ cach moveinent of the armature 6 1s desired.

15

In Fig. 2 I have shown a mechanically or
automatically operated switch which may
be employed, suitable speed control of which

may be obtamned by any type of motor used,

~ as shown at 25 1n sa1d Fig. 2.
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25

30

It will be apparent that when the manu-
ally operated switch as 23 is employed as
shown in Fig. 3, the armature 6 and 1its
adjuncts may be retained in their upper or
retracted position by energizing the upper
or auxiliary electro magnet coil 19 or said
armature may be drawn to its lowermost or

operative position by energizing the lower |

or working electro magnet coil 18.

In the construction seen in Fig. 2 wherein
I employ an automatically operated switch-
ing device, it will be apparent that the motor

~ operated switch will operate as follows:—

390
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e motor 25 1s provided with a shaft 26 on
which is mounted the contact drum 27, the
latter having suitable contact and insulat-
ing strips attached thereto. Two sets of
brushes 28 and 29 are provided bearing on
the contact drum. One set will lead the
current from the supply means 30 and the
other set will energize the electro magnet
colls alternately so as to impart proper re-
ciprocating movement to the armature and
1ts adjuncts. On the contact drum 27 as
will be understood from Fig. 2, there is a
continuous contact ring 31 and two dis-
continuous rings 32 and 33, one lead wire
connecting with the continuous ring and
the other lead wire bemmg divided and con-
nected by two brushes, with both discon-
tinuous rmmgs.- One end of the working
electro magnet coll as 18 is connected to the

- same brush as one end of the auxiliary

electro magnet coil 19, the remaining end
of each electro magnet coil being connected

- by a separate brush to one of the discon-

. 53

60

the same being

tinuous contact rings, the rotation of the

drum then sending the current alternately

mnto the working and auxiliary electro mag-
net coils as will be apparent. -
For very heavy work I preferably employ

theembodiment of myinvention seenin Fig.4,

wherein an additional coil 34 is employed,
embedded in the armature
35 whereby the latter i1s electrically excited

~ or polarized and has suitable connections as

69

36 and 37 leading to a suitable source of |

punched |

915,438

electrical supply, which m -the present in-
stance I have shown as being-controlled by
a manually operated switch 38.

It will ge understood by those skilled in
the art that various combinations of the

armature and working and auxiliary clectro

magnet colls can be obtained, the switch 38

70

1n one position holding the working tool in its

upper or retracted position and when said
switeh 1s 1n 1ts opposite position, it will be
apparent that the working electro magnet
(fm]i) as 39 and the armature electro magnet

coil 34 codperate to force the tool powerfully

into the work, the tool being retracted by the
auxiliary electro magnet coil, as is evident.
I't will be further understood from Fig. 4 that
the auxihiary electro magnet coil 40 is ener-

80

ized at the proper period by means of the

eads 41 and 42 while the working electro
magnet coil 39 seen in Fig. 4 is energized at
the proper intervals by means of the Teads 43
and 44, said leads 41 and 42 and 43 and 44

being controlled by the switching means 38

or its equivalents. It will further be ap-
parent that the coil 34 1s in ecircuit in both

85

90

positions of the switching device 38 while the

auxihary and working electro magnet coils
40 and 39 are alternately connected to the
circutt. It will also be apparent that by the
employment of this additional coil as 34 or
1ts equivalent in the armature 35, a greatly
increased working force is obtained due to the
mutual attraction between the two electro

“magnet colls 34 and 39 and also 40 de(]j)end—-
imnto, 100

ing upon whether the tool is to be force
the work or held in its upper or retracted
position. The upper electro magnet coil 40
may be in a separable or movable portion, as
45, of the upper frame 3 and is adapted to be
moved vertically by means of hand wheels
46, each having a stem 47 carrying the
pinions 48, which mesh with the racks 49

attached to the electro magnet coil 40 or its

frame. , .

It will be understood that in the construc-
tion seen in Figs. 4 and 5, I have omitted to
show the bearings for the stem 47, as it will
be understood that the same may be mount-
ed In any suitable portion of the frame or
body 3, it being only essential that said stems
47 be supported in such a manner that they

may be readily rotated by hand wheels 46,

whereby the engagement of the pinions 48
with the racks 49 W’ﬂl raise and lower the
upper electro magnet coil 40 so as to vary the
alr gap according to requirements.

95
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It will be understood by those skilled in

this art that the working force is directly
Eroporbione_d to the magnetic flux produced

y electric circuits flowing in coils, the path
of which is through the electro magnet coil,
the armature and then back through the
maln frame. to the electro magnet coil again,

including the air gap, wherefrom it will be-

apparent that by moving the separable por-

125

130



- gap will be varied a,ccordmg to requ1remente |
with consequent variation of the flux and the
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tion of the frame coﬁtaining the auxiliary

915,438

electro magnet coil, as seen in Fig. 4, the air

working force.
'Having thus described my invention, what
I claim as new and desire to secure by Letters

- Patent 1s:—

1. In an electro magnetic apparatus for
reciprocating machine tools and the like, a
frame, an armature located in a recess in said

frame, a rod-secured directly thereto, a

workmg implement carried by said rod

electro magnet coils embedded in said frame |
on opposite sides of said recess and adapted

to operate sald armature and implement.
2. In an electro magnetic apparatus for
reciprocating machine tools and the like, a

frame, an armature located in a recess in

said frame a rod secured directly thereto,
electro mefrnet colls on opposite sides of said
recess, and switching means for causing re-
mproeetmn of said armature.

3.:In an electro magnetic apparatus for
reciprocating machine tools and the like, a
frame, an armature located in a recess in seld
fre,me a rod secured directly thereto, a

workmg implement carried by said rod'

electro magnet coils on opposite sides of said
recess, and switching means for alternately
energizing sald electro magnet coils.

4. In an electro magnetic apparatus for
reciprocating machine tools and the like, a
frame provided w1th a recess, electro megnet
coils embedded in said frame on oppostte

sides of said recess, an armature located in
sald recess having a greeter diameter than the

clectro magnet coils, a rod secured to said

armature, a Worlﬂng implement carried by

said rod, and means to a,lternetely energize

, IS&Id electro magnet coils.

In an electro magnetic agpmetne for |
| reciprocating machine tools an

| frame, a plurality of electro- magnet coﬂef,

the like, a

wmprmetm machine tools an

- frame provided with a recess, electro megnet

45

b0

coils embedded in said frame on opposite
sides of said recess, an armature located 1n

said recess having a greater diameter than |
the electro magnet coils, a rod secured to
said armature, a Worlﬂng implement carried
by said rod, and switching means to a,lter—-
'netely energize said electro magnet coils.
- 6. In an electro magnetic a,pparetus for
reciprocating machine “tools and the like,

electro magnet coils, an armature therebe—

5b.
"-workmﬂ implement carried by said rod )
“coil, a working implement carried by said
jermeture and -automatic means to alter-
'netely energize-said electro magnet coils.

' smtehmg means for reciprocating said im-
plement, and means for varying the maﬂnetleﬂ_-
- 1lux through said electre megnet colls | Uy va- |

rymcr the air gap. -

| In an electre megnetle 8 peretue for.,;_

}1 the hike, a{. |

~ frame, an. armature Jocated in a recess 111-.'-. ._I'.eelrled by said frame, &n armeture loeetedfi;_?f;'_j‘f -

. sald freme,

remproeetmg ‘machine fools- anc

- rod -sécured- directly thereto,

- cerrled by said frame, an armature located
mtermedletely of seld coils and of a greater

| reciprocating machine tools an

"?'_"reclprecatmo' mech;ne toele an
frame, ‘- plura,hty of electro magnet” 'eells:?.-.-;_,.;_-ff_;'T

8

I electro magnet coﬂs o6 O eelte sides-of said
IﬁP

recess, and means. for shifting one of said

electromagnet coils to vary the ma,gnetlc flux.

8. In a device of the character described, '

a frame, a body portion movable rela,twe_

thereto; an electro magnet coil embedded 1n
the same; means for moving said electro mag-

70

net coil axmlly an armature adjacent to said

electro magnet coil, and a coil embedded in
| 75

sald armature.

9. In a device of the character described, .

a bed, an upper overhanging body portmn:
connected to said bed having a recess therein,

an armature in said recess, a rod dependmg'

from said armature, and gmded 1n said body
portion, a working tool carried by said ro

80

a working electro magnet coil embedded i in .

| said overhanging-body below said armature,
“an auxiliary electro magnet coil embedded in

said body above sald armature, and switch-
1n
said armature.

10. In an electro magnetic gparatus for
reciprocating machine tools and the like, a
frame provided with a recess, axially alined

electro magnet coils embedded in seld frame
on opposite sides of said recess; an armature -
located insaid recess hawngedlemetergreeter |

¢ means for effecting the reciprocation of

90

than said electro magnet coils, a rod secured

to said armature, & working implement car-
ried by said rod and switching means to
alternately energize said electro magnet coils.

- 11. In an electro magnetic ag)peretue for
reciprocating machine tools an
frame, a plurality of electro magnet coils

the like, 2.~
100

carried by said frame, an armature lecetedflj_f;_' .
adjacent thereto and having a greater:dram- = .
eter than the electro megnet coils, a rod se-".
cured to said armature, & workmg imple- .

ment carried by said rod and means to

12. In an electro magnetic

the like, a

diameter than the inner diameter of either
coil, a working implement carried by said
erma,tule and means to &ltemately energlze
said. eleetlo magnet coils.

13. In an electro magnetic 1 gperetue for

the like, &

frame, a plurality of electro magnet coils
carrled by said frame, an armature located

tween, a rod secured to said armature, a | mtermedmtely of seld coils and of & gredter

| diameter than the inner diameter of either

“14. Inan electro magnetic a gperetue for

115

105
alternately energize said electromagnet coils.
Eperatue for -

120

125
the like,a.

- | intermediately. of eeld coils and of ‘a greater
- 65 a -working 1mp1ement cemed by said rod, | diameter than: the inner dmmeter of elther 180



a 915,488

coil, 8 working implement carried by said | reciprocating machine tools and the like, a
armature, and means to continuously effect | frame, a plurality of electro magnet coils

alternate energization of said electro magnet | carried by said frame, an armature located
colls. | | so as to be alternately actuated by said colils,

15. In an electro magnetic apparatus for | sald armature being of a greater diameter 20
reciprocating machine tools and the like, a | than the inner diameter of either coil, a
frame, a plurality of electro magnet coils | working implement carried by said armature,
carried by said frame, an armature located | and means for automatically and contin-
so as to be alternately actuated by said coils, | uously effecting the alternate energization ot
0 said m}'lmature lzieing of a fgrea,ttler diaimete(]i- said electro magnet coils.

than the inner diameter-of either coil, and | B -

means for automatically and continuously HARRY A HORNOR.

effecting the alternate energization of said Witnesses:

electro magnet coils. - A. G. CONNELL,

15 16. In an electro magnetic apparatus for H. MATLACK.

Gt
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