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AUTOMATIC TMIPELITNG IDEVICE 

Ihis inventioll relates to improvements in 
automatic impelling devices and, particu 
larly, efersto imelling devices, the opera 
tion of which is based upon the electro-mag 
netic principle. 
One of the objects of the invention is to 

Construct an electro-magnetic impelling de 
vice which Imay be operated by alternating 
current, although it is withinthe scope of 
he invention to operate the device with di 

Irect current if desired. 
Another object of the invention is to pro 

vide impelling devices which may produce 
a reciprocating motion. 
A further objectisto construct an electro 

, magnetic impelling device which Imaybe a1)- 
plicable to systems of commercial transpor 
-tation. 
A still further object is to comatruct an 

electro-magnetic impelling device which is 
garacterizeg by its simplicity of construc 
tion, operation and requirement of fever 
working parts than devices of the prior art, 
thereby lowering the cost of manufacture 
and decreasing the mumber of probable 
Causes of failure of operation. 
Other objects will appear hereinafter. 
A clearer tinderstanding of the invention 

and its operation maybehad from the drav 
ings, in which: 

IRigs. 1 to 3 are diagrammatic sectional 
views of the device, showing three stages of 
its operation; - 

Fig. 4 is a transverse section taken along 
line 4-4 of Fig. 1; 

IRig. 5 illustrates a modification of the de 
device from which Ireciprocating motion is 
produced; - 

Fig. 6is a schematic viring diagram of an 
other such modification; - - 

Fig. 7 is a perspective view partly sec 
tioned showing one of the applications of 
the device to an electric toy; and 

Fig. 8is a partial diagrammatic sectional 
view of a modification of the device show 
ing a resistor used in place of the condenser. 

IReferring to Rigs. 1 to 4, the Inumeral 1 
designates a source of alternating current 
whichissupplied to a solenoid3 bymeans of 
conductors 11 and 12. The coil3 may be 
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Wound on any suitable non-conducting mate 
rial 2, such as wood, hard rubber or aphenol 
Condensation product or insulated metal. 
1nside the coil 3 is located a guiding tube 
4 through which a soft iron body orother. 
Imagnetizable material of high permeability 
5 is adapted to pass. The body 51may take 
any shape or form, depending upon the use 
to which the device is to be put, and the 
guide may be constructed accordingly. Be 
neath the tube 4 is a circuit-closing device 
comprising an arm 6 "which is pivotally 
mounted and normally assumes a,balanced 
position parallel to the axis of the coil, this 
armbeing adapted, in a predetermined posi 
tion, to close a contact 10atione end thereof. 
The arm 6 is also made of soft iron or any 
suitable Imaterial which is easily Imagnetized. 

Asillustrated, the circuit-closing device is 
placed in series with the source 1 and the 
coil 3 by means of the terminals 8 and 9. A 
condenser 7, or otherimpedance, is placed in 
parallel with the circuit-closing device and is 
of such value asto ofer a substantially high 
impedance to alternating current flowing 
through it when the contact, 10 is broken. 
It is obvious that if direct current be used, 
a high resistance may be substituted in the 
place of condenser 7without departing from 
the scope of the invention or materially af 
fecting the operation of the device. Ashere 
inbeforestated, thebody 5maybe ofsoftiron 
or any other suitable magnetizable material 
whichiseasilymagnetized and maybein the 
form of a closed hollow tube or a solid body 
of anysuitableshape. With the arm6inthe 
mormal position, the contact 10 is open and a 
relatively small current passes from the 
source1 through the conductor 11, terminal 
8, condenser 7, terminal 9 through the coil 3 
and back to the source 1 by means of con 
ductor 12. The mormal position of the arm 
isparallel to the axis of the coil. 
The operation of the device is as follows: 

When the body 5approaches the coil 3 frou 
the left, it immediately becomes Imagnetized 
by the action of the currentin coil 3, thereby 
giving instantaneous values of Ipolarity, say, 
for example, south om the left end and Inorth 
on the right end of the body indicated as 
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S(), ad N() in he raying The am 
6?will alsobe magnetized in like Imannerhav 
ing instantaneous values of polarity similar 
to those of the body 5. It will, therefore, be 
evident that as the body 5approaches the 
coil 3 withits morth end, the southend of the 
arm 6will be attracted by it, thus closing the 
contact 10. Assoon as the contact 10 is 
closed, a relatively large current will pass 
through the coil 3due to the short circuiting 
of the condenser. As the coil 3becomes thus 
highly energized by the current, the body 5 
is drawn intio thetube 4, and when the body 
reaches the center of the coil, as shown in 
IRig. 2, the south pole of the arm 6 is re 
pelled by the south pole of the body and the 
Imorth pole of the armis repelled bythe morth 
pole of the body, thus opening the contact, 10 
and causing the current in the coil to dimin 
ish to a megligible value. The repelling ac 
tion of body 5 and arm 6 tends to overcome 
the force of gravity acting on the body, 
thereby tending to lift the body of the bot 
tom of the tube. Obwiously, the body and 
arm Imay be so relatively desigmed that the 
repelling force exerted on the body by the 
arn will tend to overcome the force of grav 
ity, and thebody will thusbegiven a floating 
Imovement in its passage through the tube. 
This feature vould be ofgreatimportance if 
the device Were applied to a, system of Com 
mercial transportation. For example, an 
ron ril or plgrality of such rgils coldbe 
located within the coil in a, position similar 
to that occupied by arm 6. Ilhese rails 
Would, of course, be ma 
to such an extent that they would lift the 
car of the road bed. Obwiousty, such a sys 
tem of floating a moving body through the 
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coil would greatly reduce or even substan 
tially eliminate friction, and the speed of the 
body in passing through the coil would be 
greatily increased. Due to the inertia of the 
body, it will continue to travel in the direc 
tionindicatedbythe arrowandwhemit passes 
the central portion ofthe coil, the morth pole 
of the arm is attracted by the south Ipole of 
the body and further separates the Iright end 
of the arm 6 from the contact, 10. While the 
body is in the position shown in IRig. 2, the 
current passing through condenser 7 and Coill 
3is of such smal value as to have mo appre 
ciable efect upon the body 5 because of the 
relatively.high speed at which the body is 
traveling through the coil. It will be moted 
that the dircuit-closing means is operated 
purely by electro-magnetic action and the 
projected bodydoes mot comein contact with 
thearm 6. It is obvious that a plurality of 
separate coils similarty equipped may be 
placed end to end to multiply the impulse 
given the body 5. By this multiplication of 
the impulse given to the body, the Iprinciple 
Imay readily be applied to systems of com 

gnetized by the GoiIT 
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mercial transportation as hereinbefore 
stated. - 

In Fig. 5is shown a modification in which 
the body 5 is given a reciprocating motion. 
This is accomplished by providing another 
contact, 10". In this case when the botly 
Ireaches the right hand portion of the coil, 
thereby attracting the right end of the con 
tact arm, the arm Closes the coltact, 10" and 
thebodyisigiven a motioninthereverse direc- , 
tion and assoon asit Ireaches the left end of 
the coil, it attracts the left endl of the arm, 
breaking the contact 10" and inalkingthe com 
tact 10 which causes the body tobe moved to 
the Iright again. "Ilhe Ireciprocating imotion 
thus produced may be used for operating 
pumps, Wind shield cleamers for automobiles 
or any other mechanism which Irequire 1e 
ciprocating motion for their operation. 
Anothermodification for producing recip 

rocatingmotionin accordance with myinven 
tion is shown in IRig. 6 in which two coils 3 
and 3"are commectedin parallel with a source 
by means of conductors 11 and 12, each coil 
having a condenser 7 and 7" 1espectively in 
series therewith and each condenser being 
shunted by a contactswitch 10 and 10". When 
the body 5 (not shown) is in the Iright-handl 
end of coil 3", the Iright ends of the arm 6is 
attracted thereby and closes the contact, 10 
Which Short circuits the condenser 7 and per 
Imits a large current to traverse Coil 3. As 
Soon as thislarge current traverses coil 3, the 
Imagnetic field of the coil 3 acts on the body 
5 and causes itto move to the left end of the 
coil 3, thus breaking the contact 10 and clos 
ing contact 10" which, in turn, short circuits 
condenser 7" and permits a large Current to 
traverse coil 3", thereby causing the body to 
return to the Iright end of the coil 3". 
Fig. 7illustrates an application of my de 
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vice to anelectrictoy. In thisfiguite, thebody . 
5 of soft iron is made in the form of or is 
carried by a miniature toy automobile which 
is adapted to travel along a suitable track 15. 
'Ilhetrack 15in thisinstanceissubstituted for 
the guidetube 4, shown in IEigs. 1 to 4. The 
coil 3maybe decorated to Irepresent a minia 
turetunnel and placedin aninclined position. 
As the toy automobile approaches the tunnel, - 
itattracts the arm 6, thereby closing the cir 
cuit through the coil which then causes the 
automobile to be projected tip the inclimed 
track, and toIpassout of the tunnel, then re 
turning by the action of gravity to the en 
trance of the tunnel by virtue of the down 
Ward grade of the track 15. It will be seen 
that the automobile will continue its travel 
around the track and through the tunnel as 
long as gurrent is supplied to the coil 3 by 
means oftheterminals 13and 14. 

Fig. 8illustrates a modification of my de 
vice using a resistor 7" which may take 
the form of a coil of Imanyturns Diffineinsu 
1atedwirehavinghigh resistance Theuse of 
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such a resistance not only imits the current 
flow through the Imain coil when the short 
Circuiting switch is open, but alsoproduces a 
strongmagnetizingfield because of the Imany 
turns of the resistance. "Ilhis magnetizing 
field aids the main coilin attracting the body 
during the time that the short-circuiting 
switch is open. IDue to this aiding action of 
the resistance coil, a saving of turms of wire 
in the main coil would be possible in many 
instances. This Would, ofcourse, meana sav 
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ingin the cost of the main coil. 
While I have shown but one modification 

and application ofthe device, other modifica 
tions and applications involving Ino depar 
ture from the invention will beapparent to 
those skilled in the art, and II, therefore, de 
-sire tobelimited only to the scope of the ap 
Ipended claims. 
I claim: 
1. Anautomaticimpelling device compris 

ing a coil, means for energizing said coil, 
1means for limiting the energization of said 
coil, a mormally unmagnetized body of mag 
netizable material adapted to pass through 
said coil, and a switch controlling the flow 
of current to said coiladapted to be actuated 
by electro-magnetic reaction with said body. 

2. An automaticimpelling device compris 
inga coil, means foremergizingsaid coil, cir 
guit-closing means adapted tobe magnetized 
by said coil, meams forcausing limited ener 
gization ofsaid coil when said circuit-closing 
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gnetized mensis open, ad normalyunmag body of magnetizable material adapted to 
Ipass through said coil, said circuit-closing 
means being actuated by said body when the 
latter enters the coil to produce a magnetic 
attraction of said body by said coil. - 3. Anautomaticimpelling device compris 
ing a coil, means for energizing said coil, a 
body of magnetizable material adapted to 
pass through the coil by Imagneticattraction 
of said coil, and circuit-closing means adapt 
ed tobe magnetized and mormallyin open po 
sition, meams for causing limited emergiza 
tion of said coil when said circuit-closing 
meansis in open position, said body causing 
said circuit-glosing means to closeby mag 
meticattraction. 

4. An automaticimpelling device compris 
ing acoil, means forenergizing said coil, a 
plurality of contacts in series with said coil, 
impedance meansin shunt with said contacts 
forlimitingthe energization ofsaid coilwhen 
‘the contacts are open, and a magnetizable 
bodyadapteditopassithrough said coil where 
by said contacts are alternately closed and 
opened. . ) 

5. An automatic impelling device compris 
ing a coil, a source of current for energizing said coil, a mormaly unmagnetized body of 
Imagnetic material adapted to be magnetized 
by said coil and to pass through it, circuit 
closing means in series with said coil and 
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adapted to be magnetized in the same sense 
as said body, and impedance means in shunt 
with said circuit-closing means for limiting 
the current through said coil when the con 
tacts of said Circuit-closing means are open, 
said circuit-closing means being actuated by 
the passage of thebody throughsaid coil. 

6. An automatic impelling device compris 
ing a col, a source of curreit for energzing said coil, a mormally unmagnetized body of 
magnetic material adapted to be magnetized 
by Said coil and to pass through it, circuit 
opening Ineans adapted to be Imagnetized in 
the samesense as Said body, and impedance 
means in shunt with said circuit-opening 
means adapted tobe short circuited when the 
contacts of said circuit-opening meams are 
closed wheteby an increased currentis caused 
to flow through said coil, said circuit-open 
ing means being actuated by the passage of 
the body through said coil. 

7. An electro-magnetic impelling device 
comprising a coil, a source of current for 
energizing said coil, circuit-closing Ineans 
within said coil and in series therewith, a 
body of magnetizable material adapted to 
pass through said coil bythe magnetic attrac 
tion of the coil, means forguiding said body 
throughsaid coil, and impedance means con 
nected in parallel with said dircuit-closing 
means to limit the current passing through 
the coil when the circuit-closing meansis 
open, said circuit-closing means ? actu 
ated by electro-magnetic action of the body 
in its passage through the coil. - 

8. An electro-magnetic impelling device 
comprisinga coil, a source of alternating cur 
rent for emergizing said coil, circuit-closing 
and opening means located within said coil 
and in series therewith adapted to be tem 
porarily magnetized by said coil, a body of 
Imagnetizable Imaterial adapted to pass 
through said coil by the electro-magnetic at 
traction thereof, means for guiding the body 

. inits path through said coil, and a condenser 
connected in parallel with said circuit-clos 
ing means to limit the current passing 
througin the coilwen.the gircuit-closing 

70 

75 

80 

85 

90 

93 

100 

05 

10 

meansis open, said circuit-closing means be- " 
ing closed bysaid body whenitisin oneposi 
tion in saidcoil and opened when in another 
position in said coil. 

9. An electro-magnetic impelling device 
comprisinga coil, a source ofcurrent foremer 
gizingsaid coil, circuit-closingmeanslocated 
within said coil and in series therewith, a 
body of Imagnetizable Imaterial adapted to 
pass through the coil bythe electro-magmetic 
attraction thereof, means for guiding the 
bodythrough said coil, and impedance means 
cominectedin paralel with saidicircuit-closing 
neans to limit the current passing through 
the coil when the circuit-closing means is 
open, said circuit-closing meansbeing closed 
by the body whenitis in oneposition in said 
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coil and opened when the body isin another 
position in said coil. 

10. An electro-magnetic impelling device 
comprising a coil adapted to be energized by 
an electric current, circuit-closing means 
within said coilandin seriestherewith, a nor Imally unnagnetized body of magnetizable 
Imaterial adapted tobe actuated by said coil, 
Imeans for guiding the body inits motion 
within the coil, and impedance means con 
Inected, in parallel with said circuit-closing 
means for limiting the current passing 
through the coil when the circuit-closing 
meansis open, said magnetizable body being 
attracted in one direction in one position of 
the Circuit-closing means and in the reverse 
direction in another position of said circuit 
closing means. - 

11. An electric toy comprising a coil, a 
source of current forenergizingsaid coil, cir 
cuiticlosingmeanslocatedwithinsaidcoiland 
inseriestherewith, meansfor causinglimited 
energization of said coil with said circuit 
Closing means open, a miniature vehicle 
adapted to pass through said coil whereby 
said circuit-closing meansis actuated to pro 
duce a magneticattraction of said vehicle by 
said coil, and 1means for guiding said vehicle 
initspath through said coil. - 

12. Amelectrical impelling device compris 
ing a track,supports for said track, a coil 
through Which a portion ofsaid track passes, 
saidcoiladapteditobe energizedbyanelectric 
current, circuit-closing meanslocated within 
Said coiland in seriestherewith, anda vehicle 
adapted to pass through said coil along said 
track by a magmetic reaction of said coil, 
whereby Said circuit-closing means is actu 
ated toproduce the magmetic reaction ofsaid 
coil on said vehicle. 

13. An electric toy comprising an endless 
track,supports forsaidtrack,saidtrackhav 
ing portions thereof at various levels, a coil 
through which another portion of said track 
passes, Said coiladapted tobeenergizedby an 
electric current, circuit-closingand opening 
means located within said coil and in series 
therewith, and a miniature vehicle adapted 
topass through said coil along said track by 
the magneticattraction ofsaid coil, whereby 

duce the magnetic attraction of said coil on 
said vehicle, said track serving as a guiding 
meansfor returningthevehicletoits starting 
pointat the entrance ofsaid coil. 

14. An electromagnetic impelling device 
Comprising a plurality ofcoils, means for en 
ergizing said coils, means for mormally lim 
iting the energization of said coils, a mag 
netizable body adapted to pass through said 
coils in opposite directions by magnetic at 
traction of said coils, and means actuated by 
said body for alternately rendering the lim 
iting means of said coils inefective whereby 
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"mg motion is imparted to said 
Ody7. -- 

15. An electromagnetic impelling device 
compising a plurality of coils, means for 
energizing said coils, impedance means for 
Imormally limiting the energization of said 
coils, a magnetizable body adapted to pass 
through said coils in opposite directions by 
Imagneticattraction of Said coils, and means 
actuated by said body for alternately short 
circuiting said impedance means whereby a 
Ireciprocating motion is imparted to said 
body. 

16. An electro-magnetic impelling device 
comprising a coil, a Source of current for en 
ergizing said coil, Circuit-closing and open 
ing means located within said coil and in 
series therewith adapted to be temporarily 
Imagnetized by said coil, a body of Imagnetiz 
able material adapted to pass through said 
coil by the electro-magneticattraction there 
of, meams for guiding the body in its path 
through said coil, and a resistor connected in 
parallel with said circuit-closing means to 
limit the current passing through the coill 
when the circuit-closing means is open, said 
circuit-closing means being closed by said 
body when itis in one position in said coil 
and opened when in another position in said 
coil. - 

17. Am electro-magnetic impelling device 
comprising a coil, a source of current for 
energizingsaid coil, circuit-closing and open 
ing mmeans located Within said coil and in 
series therewith adapted to be teimporarily 
magnetized by said coil, a body-of Imagne 
tizable material adapted to Ipass through 
said coil by the electro-magnetic attraction 
thereof, meams for guiding the body in its 
path through said coil, and current-limiting 
and magnetizing meams connected in Ipal 
allel with the circuit-closing meansto limit 
the current passing through the coil and Pro 
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duce a magmetizing field to assist that of the 
coil when the circuit-closing means is open, 
said cirguit-alosing means being.closed ty 
said body when itis in one position in said 

0 

coil and opened when in another Iposition in 
said coil. . - 

8. An atomatic impelling device.co? 
said cieuit-closingmeansis actuated topro Prisiga Poill, mens remergzingail gol, a body of magnetizable material adapted to 

pass through the coil by magneticattraction 
ofsaid coil, and magnetic means within said 
coil for causing said body to tend to Irise of 
the bottom of said coil, whereby a floating 
movement of said body through said coil is 
obitained. - 

IDAVIID S. IKEISER. 
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