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PATENT OFFICE 
LEO R. LE TANG, OF CINCINNATI, OHIO 

ELECTRICAL, OPERATING MEANS 
Application filed August 27, 1928. Serial No. 302,270. 

My invention is exemplified as applied to 
a machine employing a reciprocating cutter. 
It is primarily intended for cutting brittle 
objects and to provide the same with clean 

5 cut and unbroken edges during the cutting. 
It is the object of my invention to pro 

vide novel electrical operating means; fur 
ther, to provide a novel arrangement of elec 
tro-magnet and reciprocating actuated part; 

10 and, further, to provide novel means for re ciprocating an aetuated part whereby quick 
and foreeful cutting movements are impart 
ed to the aetuated part. 
The invention will be further readily un 

15 derstood from the following description and 
'claims, and from the drawings, in which lat 
ter: 

Fig. 1 is a vertical axial section of the 
same, taken in the plane of the line 1-1 of 

20 Fig.2, with the airmature shown in attracted 
position. 

Fig. 2 is a vertical axial section of the 
same, taken in the plane of the line 2-2 of 
Fig. 1, the armature being shown in retract 

25 ed position. 
Fig. 3 is a cross-section of the same taken 

in the plane of the Fine 8-3 of Fig. 1. 
Fig. 4 is a bottom view of the armature; 

and 
30 Fig. 5 is a diagrammatic representation 

of the electric circuit. 
A stand 11 is arranged to be positioned at 

suitable height for operation by a person sit 
ting or standing at a table. 

85 Alyoke 15 has a suitable base 16 secured to 
the stand and has a die support 17. A die 
18 is releasably secured to the die support, 
as by means of bolts 19. This die is repre 
sented as the outer die and as provided with 

40 a circular cutting edge 20 surrounding an 
opening 21, the base and stand being provid 
ed with an opening 22, through which the 
object cut may pass from the die, to be de 
livered therefrom in suitable manner. 

45 The yoke furthereomprises an arm 25 ex 
tending upwardly from the base and over 
hanging the base so as to provide a clearance 
space 26 in the yoke for the reception of ma 
terial to be cut. The free end of the arm is 
provided with a bearing 27, on which there 

is a shelf 28. An electro-magnet 29 is se 
cured to the shelf, as by means of bolts 30 
received upwardly through holes in the shelf 
and into threaded holes in the body of the 
electro-magnet. 
The electro-magnet is shown of the horse 

shoe type, and as comprising an intermedi 
ate limb 31 and side limbs 32, 33, at the 
respective sides of the intermediate limb, 
the limbs being connected by a bar 34. Structurally, the electro-magnet is formed 
by laminated magnet steel or iron sheets 
piled together and rigidly connected by 
rivets 35. 
The intermediate limb and connecting bar 

of the magnet are provided with a bore 41, 
in which there is a bushing 42 shorter than 
the bore, for forming a shoulder 43 at the 
upper end of the bushing, and providing an 
enlarged bore above the bushing. The bush 
ing is provided with a smaller bore 44, which forms a bearing for a reciprocating plunger 
45. 
An armature 46 is arranged to be received 

across the free ends of the limbs 31, 32, 33. 
This armature is preferably constructed of 
laminated magnet steel or iron sheets rigidly 
Connected by rivets 47. The laminated 
sheets of the armature are further electri 
cally connected by means of electro-conduc 
tive cross-strips 48 let into grooves 49 ex 
tending crosswise of the laminated sheets. 
There is a pair of each of these cross-strips, 
which may for instance be of copper, com 
plemental to each of the side limbs 32, 33, of the electro-magnet, the strips of each pair 
being electrically connected at their ends by 
continuations of the strips for forming loops 
neutralizing eddy currents in the armature. 
The armature is fixed to the plunger by providing the plunger with a reducea 

threaded end 51 received in a threaded hole 
52 in the armature. A setscrew 53 is thread 
ed in the armature, the end of the setscrew 
being arranged to be clamped against the 
reduced threaded end of the plunger when 
the amature has been properly threaded on 
the plunger, for clamping the armature and 
plunger together. 
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preferably provided with a slight recess 55 
opposite the middle limb 31 of the electro 
magnet, (Fig. 1), so as to provide a slight 
air gap between said middle limb and the 
armature, when the armature has been fully 
attracted toward the electro-magnet, or the 
end portions of the armature are seated on 
the complemental ends of the side limbs 32, 
33, of the electro-magnet. This insures 
ready release of the armature. 
A complemental die-member 57, which is . 

represented as the part to be reciprocated, 
is rigid with the iower end of the plunger, 
and may be suitably releasably secured 
thereto, as by providing the lower end of the 
plunger with the reduced threaded end 58 
received in a threaded hole 59 in a hub 60 
of the complemental die-member, a setscrew 
61, threaded in said hub, clamping the com 
plemental die-member to the plunger when 
the complemental die-member has been 
properly threaded on the plunger. 
The complemental die-member is an inner 

die-member and is provided with a circuial 
cutting edge 63, coacting with the cutting 
edge 20 of the die-member 18, for cutting 
the object, for instance a disk from a brittle 
baked sheet. The end of the inner die is 
provided with a recess 66 for accommodat 
ing the disk or other object being cut. 
A portion of the outer periphery of the 

plunger is preferably recessed, as shown at 
68, for providing journal surfaces for the 
plunger coacting with the bearing surfaces 
in the bushing 42 to insure free reciproca 
ion of the plunger in the bushing. A 
spring 69 is received in the upper portion 
of the bore 41. The spring is shown as a 
spiral spring, the respective ends thereof 
being received against the shoulder 43 and 
the armature for normally retracting the 
armature away from the electro-magnet and 
retracting the plunger and the inner die 57 
from the outer die for providing a clearance 
70 between the dies for properly passing the 
material between the dies and properly po 
sitioning the material with relation to the 
dies. A cushion washer 71 is located between 
the upper end of the inner die and the bear 
ing 27 so as to avoid noise or jarring upon 
retraction of the inner die. 
The windings for the electro-magnet are 

preferably received about the intermediate 
limb thereof, and I prefer that the windings 
shall be in the form of a plurality of coils, 
exemplified at 75, 76, 77,78, and I prefer 
to so electrically connect these coils that 
quick actuation of the reciprocating die is 
effected. I prefer to arrange a plurality of 
the coils in parallel, the parallel coils being 
arranged in sets, and the respective coils of 
the sets of coils being in series, for instance 
as exemplified in the diagram in Fig. 9, 
in which 79 and 80 represent the electric 
conductors connecting with the usual house 
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or power public service wiring, by usual 
or suitable socket connection. An electric 
switch 81 is in the electric conductor 79. 
This switch may be a push-button switch. 
The switch is normally held open by a 
spring 82. The push-button is shown at 83 
on the stand. Other switches may be em 
ployed, whether operated manually by the 
finger, foot, knee or otherwise, and a plural 
ity of these switches may be employed for 
selective use. ', 
Upon closing of the switch the electro 

magnet is energized and causes a quick cut 
ting movement of the reciprocating die by 
attraction of the : in: I'd by the electro 
magnet. The armature and recipi'ocating 
plunger and die are quickly retracted upon 
release of the switch. 
A casing 85 is pi'ovided for the electro 

magnet and the armature. 
be made in sections 86, S7, respectively pro 
vided with bulges 88, 89, for receiving the 
portions of the coils 75, 76, 77, 78, extend 
ing beyond the planes of the outer faces 
of the electro-magnet. The lower ends of 
the case sections are preferably suitably se 
cured to the shelf 28. The margins of the 
respective casing sections are suitably se 
cured together. The securing means for the 
casing and its sections are preferably re 
leasable So that the casing may be removed 
and replaced. The casing is provided with 
a cavity 93 in which the armature is ar'- ranged to reciprocate. 
An annulai' guard 94 is received about the 

reciprocating die-member, and is spaced 
sufficiently from the die-member on the 
frame to permit the sheet to be received 
between the latter die-member and the 
guard. Arms 95 have one of their ends 
secured to the guard, as by means of rivets 
96. The other ends of these arms are secured 
te the bearing 27 by means of screws 97. The lower end of this bearing preferably 
extends below the arm 25. 

in operation, when it is desired to cut 
disks or other objects, the sheet from which 
the disks or other objects are to be cut is 
fed between the die-members and positioned 
SO that the margin of the disk or other ob 
ject is in line with the cutting edges of 
the dies. The Switch for the electro-magnet 
is then closed, whereupon a quick cutting 
invenient of the reciprocating die-member 
takes places, due to the energizing of the 
electro-magnet and the consequence attrac 
tion of the al'mature thereof. This move 
ment is preferably a quick sharp strong 
novelinent, aided by providing the vindings 
for the electro-magnet in separate cois and 
arranging at least a plurality of these coils 
in parallel in the electro-magnet. The re 
ciplocating lie and the armature recede 
quickly upon release and opening of the switch. 

This casing may 
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The object cut drops through the openings 
21, 22, in the lower die and in the base and 
stand, and is suitably delivered. A clean 
cutting of the object is aided by the sheer 
ing form 64 of the cutting edge of the re 
ciprocating die. The compact arrangement 
of the guard permits ready viewing of the 
sheet during placement thereof, and prevents 
the introduction of the finger of the opera 
tor into a dangerous position. 
The provision of the air gap 55 between 

the intermediate limb 31 and the armature 
insures ready and quick release of the arma 
ture upon interruption of the electric cur 
rent in the electro-magnet, and the electric 
connection of the laminations of the arma 
ture by means of the cross-strips 48, prevents 

3 

said bushing extending throughout the 
greater portion of the length of said bore, 
said bushing being shorter than the com 
bined lengths of said bearing and said bore 
for providing a slide bore in said bushing 
and a larger bore in said intermediate limb 
spaced from said bearing, the inner end of 
said bushing forming a shoulder, an arma 
ture at the other of the ends of said limbs 
extending across the other ends of all of 
said limbs, a plunger in Said bushing, one 
end of said plunger having operative connec 
tion with said armature, the end portions of 
said armature arranged to seat on said side 
limbs when said armature is attracted and 
the middle portion of said armature provid 
ed with a recess surrounding said plunger 

chattering or buzzing of the armattire upon proximate to and in line with said intermedi 
attraction thereof by the electro-magnet, and 
aids in quiet operation of the device. 
The device is simple and strongly con 

structed, the operating parts are protected 
from dust, and extremely rapid and safe 
operation of the device is insured. 
Having thus fully described my invention, 

what I claim as new, and desire to secure 
by Letters Patent, is: 

1. The combination of a frame, a solenoid 
mounted thereon, said solenoid comprising 
an intermediate limb, side limbs spaced 
therefrom, a connecting bar connecting one 
of the ends of all said limbs, and a plurality 
of coils about said intermediate limb and 
located in the spaces between said intermedi 
ate limb and said side limbs and extending 
outwardly beyond the planes of said limbs, 
said coils including a plurality of sets, each 
set including coils arranged in parallel and 
the coils of the respective sets arranged in 
series, said intermediate limb and said cross 
bar provided with a bore, a plunger in said 
bore, an actuated member carried by said 
plunger, and an armature at the other of the 
ends of said limbs having operative connec 
tion with said plunger, the end portions of 
said armature arranged to seat on said side 
limbs when said armature is attracted and 
the middle portion of said armature provided 
with a recess proximate to and in line with 
said intermediate limb for forming an air 
gap between said armature and said inter 
mediate limb when said armature is at 
tracted. 

2. The combination of a frame provided 
With a bearing, an actuated member, a sole 
noid mounted on said frame, said solenoid 
comprising an intermediate limb, side limbs 
spaced therefrom, a connecting bar connect 
ing one of the ends of all said limbs, and 
a plurality of coils about said intermediate 
limb and located in the spaces between said 
intermediate limb and said side limbs, said 
intermediate limb and said cross-bar pro 
vided with a bore in line with said bearing, 
a bushing in Said bearing and in said bore, 

ate limb for forming an air gap between said 
armature and said intermediate limb when 
said armature is attracted, said plunger hav 
ing slide connection in said bushing, an 
actuated member at the other end of said 
plunger, and a retracting spring in said 
farger bore between said shoulder and said 
armature. 

In testimony whereof, I have hereunto 
signed my name. 

LEO R. LE TANG. 
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