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To (till thom, it may concern: 
IBeit known that I, THOMAS E. BARNuy, 

a citizen of the United States, residing at 
Milwaukee, in the county of Milwaukee and 
State of Wisconsin, have invented new and 
useful improvements in Alternating - Cur 
rent Magnets, of which the following is a 
full, clear, concise, and exact description, 
reference being had to the accompanying 
drawing, forming a part of this specifica 
tion. 
My invention l'elates to improvements in 

lmagnets, for use on alternating current cir 
cuits, my object being to provide a magnet 
which will be simple in construction, and at 
the same time Self-protecting from over 
heating after the magnet has attracted its 
almature. 
A further object of my invention is to pro 

vide a pulling magnet in which when the 
current is first admitted to the windings 
thereof, a large amount of current will flow 
and consequently exert a strong pull on the 
armature but after the armature has been at 
ti'acted to the coil, the annotint of current 
flowing through the coil is greatly reduced. 
A still filtlei object of lny invention is 

to provide means for connecting the airina 
title of the magnet to a Switch whereby a 
“hammel'' blow will be given in opening 
and closing the switch to more leadily op 
erate the Sanne. 

I have illustrated the preferred embodi 
lment of my invention in the accompanying 
drawings, in which: 

Figure 1 is a front elevation of Iny device 
showing the same Opelating a switch: Fig. 2, 
is a side elevation of the same: Fig. 3 is a 
bottom plan view of my device: Fig. 4 is a 
front elevation of a modification of my de 
vice: Fig. 5 is a side elevation thereof, and 
Fig. 6 is a bottom view. 

In one form of the practical embodiment 
of my invention, upon a suitable base 1, 
made of insulating material, usually in the 
form of a marble slab is mounted a solenoid 
winding 2 of the usual type which is sur 
rounded by and supported within an iron 
shroud 3 having projecting lugs 4, through 
which screws are passed to secure the Sanhe 
to the base 1. Suitable screws 5 pass 
through the lower side of the shroud to ad 
justably support the coil upon the Salme. 
The shroud 3, it will be noted, is not con 
tinuous and on its under'side is cut away to 

form the ail space 6. A col'e or plunger T is 
adapted to operate in the coil and be raised 
thereby when the current is admitted to the 
Windings of the coil. 
The air gap 6 is so proportioned that 

when the plunger ol' core is in its lowermost 
position the passage of current through the 
coil will not be substantially affected-that 
is, the variable air gap in the magnetic cir 
cuit is comparatively large, and the fixed air 
gap is of such proportion that when the 
plunger or core is down the self-induction of 
the magnet will not be affected and the cur 
rent will pass. As the variable air gap, 
however, decreases, the fixed air gap 6 be 
comes relatively more important, and when 
the plunger is in its raised position the fixed 
air gap is practically the only air gap in the 
Imagnetic circuit and prevents the Self-induc 
tion of the coil from becoming so high as 
to prevent the passage of sufficient current 
to maintain the core in its raised position. 
By thins so proportioning the fixed air gap 
(3 with respect to the variable air gap formed 
by the plunger or core, when the plunger or 
core is at its lowest position the self-indltic 
tion of the coil will be only sufficient to pre 
vent current to pass through the coil which 
\\ill be so great, as to heat the same but will 
not prevent the passage of sufficient current 
to raise the core; but when the plunger is at 
its uppermost position, only a sufficient 
amont of cul'1'ent will be permitted to pass 
through the coil to energize the magnet Sufi 
ciently to maintain the plunger firmly in 
its raised position; and it is thus by SO pro 
portioning the fixed air gap with respect to 
the variable air gap that I am enabled to 
accomplish the object of my invention and 
prevent the self-induction of the magnet 
from being too high when the plunger is in 
its uppel'nost position and prevent the fixed 
air gap when the plunger is in its lowermost 
position fron substantially affecting the 
magnetic circuit. 

Projecting from the base I below the solen 
oid is a pin S upon which is suitably pivoted 
a Switch arm 9 having its opposite end flat 
tened as at 10 and adapted, when in a closed 
position to engage between the bifurcations 
11 of a contact plate and be held in a closed 
position thereby. In order that this plate 
may be mounted in line with the outer end 
of the switch arm, it is preferably secured by 
means of a Screw 12 upon the outer end of a 
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pil). 13 projecting from the base. The screw Stating plate 21 is secured at light angles 
12 passes through the pin and a nut 14 upon to the base and maintained in position by 
the upper end thereof holds in position a 
Spring 15 which extends below the lower 
ends of contact clips 11 So that the circuit is 
broken at this point last and the spring 
takes the arc lesulting from opening the 
Switch with the current passing. The 
downward moveinent of the Switch arm is 
limited by a stop 16 secured upon the base 1. 
The central portion of the switch arm is 

enlarged and has formed therein a slot 17 
through Which is adapted to pass a rod 18 
Secured at its upper end to the core or plun 
gel 7. A hut 19 is screwed upon the lower 
end of the rod and is adapted when the rod 
is raised by the core or plunger 7 to engage 
the Switch allin and move the same. 
nut 20 is also provided upon the lower end 
of the iod to prevent the hut 19 from being 
displaced after it has once been adjusted. 

In Operation, assuming the switch to be 
Open When the current has been admitted to 
the windings of the coil 2, the self-induction 
Set up by the Wires of the magnetized coil 
is SOSmall, due to the gap in the magnetic 
circuit and to the external air gaps 6, that a 
large amount of current will flow through 
the coil and exert a strong pull upon the 
Core to raise the same. As the nut 19 will 
not engage the Switch allin until after the 
core has been started in its upward nove 
ment, a “hammer blow will be delivered 
to the Switch arm and the same will be read 
ily raised by the core C plunger until the 
arn makes contact with the contact plate 11 
and is engaged by the spring 15. As he 
core is Sucked up into the coil, the air gap 
in the lagnetic circuit will be decreased and 
the Self induction set up by the coils accord 
ingly inci'eased. When the core has reached 
its uppermost position, the magnet circuit 
is So nearly closed that the self induction is 
So great that the annount of current flowing 
through the coil is reduced to just enough 
to maintain the core in the raised position. 
In practice the current may be reduced to 
as low as One-tenth the amount which flowed 
when the plunger was in its lowermost posi 
tion. It will be noted that due to the fact 
that the Switch arm is supported in a closed 
position by the spring, very little current 
Inlist pass through the winding of the coil 
as only sufficient force must be exerted by 
the coil after the switch arm is closed, to 
maintain its own core in a raised position. 
When the switch is to be opened by cutting 
of the current through the coil the plunger 
will be permitted to drop by its own weight 
and deliver a “haminer blow upon the 
Switch arm releasing the same from the re 
taining Spring and permitting the arm to 
drop to its lowermost position. 
In my Figs. 4 to 6. I have shown a slight 
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Screw's 22 passing through the plate and 
Screwing into the iron shroud 3 of the mag 
net. This plate forms a Support fol' the 
contact 11, a bolt 23 passing through said 
contact and plate and held in position by 
nuts 24. The Spring 15 is also supported 
and held in position by the bolt 23. A de 
pending support 25 is also Secured to said 
plate by a bolt 26 and nuts 27 and to the 
iower end of this support is pivoted the 
Switch arm 9. 
Having thus described iny invention, what 
claim as new and desire to Secure by Tet 

tel's Patent is:- 
1. An alternating current magnet having 

an air gap in the magnetic circuit independ 
ent of that formed between the magnetic cir 
cuit and the movable ai'nature, and SO pro 
portioned that when the armature is in One 
position, the Self induction of the magnet 
will permit the passage of current there 
through to actuate the arnature, but when 
the arnature is in another position, the Self 
induction of the magnet will increase to per 
mit only sificient current to pass through 
the magnet to maintain the armatule in its 
Second position. 

O 

combination with the magnetic coil of an 
iron shloud Sul'1'ounding Said coil having all 
air gap formed therein so proportioned that 
When the 1'mature of the magnet is in One 
DOsition, the self induction of the magnetic 
coil will permit the passage of current there 
through to attract the al'mature, but when 
the almature is attracted, only sufficient cul'- 
rent is permitted to pass through the magnet 
to maintain the armature in its Second posi 

ition. 
3. An alternating cul'rent magnet having 

a variable air gap and a non-variable air gap 
of the lagnetic circuit, said air gaps being 
so propolitioned that when the armature is ill 

le position, the effect of the variable air 
gap upon the Inaghet is modified to a mini 
mim extent by the non-variable air gap, but 
when the Variable air gap is the smallest. 
tle non-\:liable air gap will permit only 
suilicient call''et to pass through the magnet, 
to maintain the al'mature in its final position. 

4. In an alternating current magnet the 
combination of the solenoid winding, of a 
core Ol' plunger operated thereby, an exter 
hall magnetic circuit associated with said 
winding and provided with a fixed air gap ; 
Said iii gap being SC propolitioned that 
When the core or plunge' is in One position 
the ail gap in the magnetic circuit formed 
by Said plunger 'educes the self-induction 
of the coil to a minimum, but when the core 
or plungel' is in a Second position the Self --- 

induction of the coil is so affected that only 
modification of my device in which an in- sufficient current Will be permitted to pass 

2. in all alternating cul'ent magnet the 

SO 

90 

LOO 

O 

15 

30 

  



S 

905,136 

therethrough to maintain the core in its 
final position. 

5. in an alternating current magnet the 
combination with a solenoid winding, of a 
core Ol' plunger operated thereby, and form 
ing part of a magnetic circuit associated 
With the solenoid, said magnetic circuit be 
ing provided with a fixed and a variable air 
gap, the litter being so proportioned that 
when the Yariable air gap is greatest, the 
effect of the fixed air gap upon the self in 
duction of the magnet is reduced to a mini 
millin, but When the variable air gap is small 
est, the fixed air gap will so affect the self 
induction of the coil that only sufficient 
current inay pass therethrough to maintain 
the core or plunger in its final position. 

ti. in an alternating current nagnet the 
combination with a solenoid winding, of a 

8 

core Ol' plungel operated by said Sing: 20 
and an iron shroud surrounding said wind 
ing having an air gap therein, said air gap 
being so proportioned that when the core or 
plunge' is in one position, the effect of the 
air gap upon the Self induction of the coil is 
I'educed to a minimum, but when the core or 
plunger is in a second position, the self in 
duction of the coil will be so affected that 
only sufficient current may pass through the 
coil to hold the core or plungei in its second position. 

In witness whereof. I have hereunto sub 
scribed my name in the presence of two wit 
eSSGS. 

THOMAS E. BARNUM. 
Witnesses: 

F. S. WILLWII, 
L. P. CourTER. 

  


