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To all whom it may concern:

Be it known that I, Trroaas 1. Barnuar,
a citizen of the United States, residing at
Milwaukee, in the county of \hl\\ aukee : m.d
State of Wisconsin, have invented new and
useful ]mprowments i Alternating - Cur-

rent Magnets, of which the io]lowmo ¥ a
full, clear, concise, and exact dcsouptton
lciewmc being had to the ACCOMPALY INY
drawing, forming a part of this specifica-
tion.

My invention relates to improvements in
magnets, for use on alternating current cii-
cuits, my object being to prov ide a magne
which will be simple In construction, and at
the same time self- protecting from over-
heating after the magnet has attvacted its
armature.

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 currvent will flow
and consequently exert a strong pull on the
armature but after the armature has been at-
tracted to the coil, the wmount of current
(Iowmo thlouOh the coil is greatly reduced.

A still further object of my invention is
to provide means for connecting the arma-
ture of the magnet to a switch whereby a
“hammer” blow will be given in opening
and closing the switch to more veadily op-
erate the same.

I have illustrated the preferred embodi-
ment of my invention in the ac<,omp‘mymo
drawings, in which:

Figure 115 a frout elevation of my device
.shm\ ing the same operating a switeh'; I i 2,
is a side elev ation of the same: Fig. 8 is a
bottom plan view of my device; 1*19. 4 1g a
front elevation of a modification of my de-
vice; Fig. 5 ig a side elevation thereof, and
Iig. 6 is a bottom view.

Th one form of the practical embodiment
of my invention, upon a suitable base 1,
made of insulating material, usually in the
form of a maxvble slab is mounted a solenoid
winding 2 of the usual type which is sur-
rounded by and supported within an iron
shroud 8 having projecting lugs 4, through
which serews are passed to secure the same
to the base 1. Suitable screws 5 pass

through the lower side of the shroud to ad-
justably support the coil upon the same.
The shroud 3, it will be noted, iz not con-
tinuous and on its underside is cut away to

form the air space 6. A core or plunger T is
acdapted to operate in the coil and be raised
thereby when the current 18 admitted to {he
windings of the coil.

The air gap 6 is so proportioned that
when the phm ger or core 1g in its lowermost
position the passage of current through the
coll will not be substwntmhv affected_—that
is, the variable air gap in the magnetic cir-
cuit is conmami’ively large, and the fixed air
eap is of such pmportmu that when the
plunger or core is down the self-induction of
the m agnet will not be affected and the cur-
rent will pass. As the variable air gap,
howerver, decreases, the fixed air gap 6 be-
comes relatively more important, and when
the plunger is in its raised posltlon the fixed
air gap is practically the only air gap in the
maone* ic cirenit and prevents the self-indue-
tion of the coil from hecoming so high as
to prevent the passage of sufficient current
to maintain (he core in ifs raised position.
By thus so proportioning the fixed air gap
6 with respect to the v arinble aiv gap formed
by the plunger or core, when the plunger or
core is at its lowest position the-setf-induc-
tion of the coll will be only sufficient to pre-
vent current to pass through the coil which
will 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
amonnt of current 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 18 in
its uppmnmst, position and prevent the fixed
air gap when the plinger is in its lowermost
position from substantially affecting . the
magnetic cireuit.

1’10] ecting from the base 1 below the solen-
oid is a pin 8 upon which is suitably pivoted
a switch arm 9 having its oppoqne end flat-
tencd as at 10 and adapted, when in a closed
position to engage hetween the bifurcations
11 of a contact phte 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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pin 13 projecting from the base. The screw
12 passes through the pin and a nut 14 upon
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 resulting from opening the
switch with the current passing. The
downward movement of the switeh arm is
limited by a stop 16 secured upon the base 1.

The central pulLlOﬂ of the switch arm is
enlarged and has formed therein a slot 17
through which is adapted to pass a rod 18
secmed at its upper end to the core or plun-
ger A nut 19 15 screwed upon the lower
end oi the rod and is adapted when the vod
is raised by the core or plunger 7 to engage
the 9\1'1{0!1 arm and move the same. X sef
nut 20 1s also prov 1ded upon the lower end
of the rod to prevent the nut 19 4 from being
dlbDl‘lLQd after it has once been adjusted. -

In opemtlon, assuming the switeh 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 so small, due to the gap in the magnetic
cireuit and to the external air gaps 6, that a
large amount of curvent will How through
the coil and exert a strong pull upon {he
core to raise the same. As the nut 19 will
not engage the switch arm until after the
core has been star ted in its upward move-
ment, a “hammer” blow will be delivered
to the switch arm and the same will be read-
ily raised by the core or plunger until the
arm makes contact with the contact plate 11
and is engaged by the spring 15. As the
core 1s sucked p into the coll, the air gap
in the magnetic cireuit will be decreased and
the Qeli induction set up QV the coils accord-
ingly increased. ¥hen the core has reached
its uppermost position. the magnet cirenit
is so nearly closed that the self Induction is
so great that the ameunt of current fowing
through the coil is reduced to just enongh
to maintain the core in the raised position.
In pmctlcu the current may be reduced to
as low as one-tenth the amount which flowed
svhen the plunger was m its lowermost ‘7\351—
tion. Tt will be noted that due to the fact
that the switch arm is sm)norted m a closed
position by the spring, very little current
must pass throngh the winding of the coil
as only sufficient force must be exer ted 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
off the current through the coil the plunger
will be permitted to drop by its own weight
and deliver a “hammer” blow upon the
switch arm releasing the same from the re-
taining spring a nd permitting the arm o
drop to its lowermosL position.

Tn my Figs. 4 to 6, I have shown a slight
modification of my device in which an in-
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| suiating plate 21 1s secured at vight angles

to the base and maintained in position by
screws 22 passing through the plate and
screwing into the iron shroud 8 of the mag-
net. This plate forms a support for the
contact 11, a bolt 23 passing through said
contact and plate and held m position by
nuts 24 The spring 15 is also supported
and held in position by the bolt 28. 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
switeh arm 9.

Having thus described my invention, what
T claim as new and desire to secure by Let-
ters Patent is:—

1. An alternating current magnet having
an air gap in the mfwndlc cireuit 1ndcpgnd—
ent of that formed between the magnetic cir-
cuit and the movable armature, 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 armature, but when
the armature is in another position, the self-
induction of the magnet w 111 increase to per-
mit only sufficient current to pass through
the ma glwt to maintain the armature in its
second position.

2. In an
combination with the magnetic coil of an
iron shroud surrounding said coil having an
air gap formed therein so pr oportioned that
when the armature of the magnet 1s 11 one
position, the self induction of the magnetic
coil will per mit the passage of current there-
through to attract the armatuve, but when
the armaturve 1s attracted, only suflicient cua-
rent is permitted to pass through the ma gnet
to maiitain the armature in its second posi-
tion.

3. An alternating current magnet having
a variable air gap and 1 non- variable air gap
of the magnetic circuit, said air gaps bemﬂ
50 propor tioned that when the armature is in

na position, the eifect of the variable air
gap upon the magnet is modified to a mini-
mum extent by the non-variable air gap, bat
when the variable air gap 1s the smuallest,
the non-variable air gap will permit only
suilicient current to pazs through the magnet
to maintain the avmature in its inal position.

4. In an alternating current magnet the
combination of the solencid \\mdlno of
core ov plunger operated thereby, an exter-
nal magnetic circuit associated with said
winding and provided with a fixed air gap;

said a1 gap being so rlopoumngd that
when the core or plunger is 1 one position
the air gap in the magnetic circuit formed
by said plunger reduces the self-induction
of the co1l to a minimum, but when the core
or plunger is in a second position the self

induction of the coil is so affected that only
suflicient current will be permitted to pass
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therethrough to maintain the core in its
final position.

5. In an alternating current magnet the
combination with a solenoid winding, of a
core orr plunger operated thereby, and form-
ing part of a magnetic ciremt associated
with the solenoid, said magnetic circuit be-
ing provided with a fixed and a variable air
gap, the latter being so proportionsd that
when the variable alr gap is greatest, the
effect of the fixed air gap upon the self in-
duction of the magnet 1s redaced to a mini-
niun, 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 may pass therethrough to maintain
the core or plunger in its final position.

6. Ta an alternating current magnet the
combination with a soleneid winding, of a

8

core or plunger operated by said winding,
and an iron shroud surrounding said wind-
ing having an air gap therein, said air gap
being so proportioned that when the core or
plunger 1s in one position, the effect of the
air gap upon the self induction of the coil is
reduced to a minimum, but when the core or
planger is in o 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 plunger in its second
position,

In witness whereof, T have hereunto sub-

scribed my name in the presence of two wit-

nesses.
THOMAS . BARNUM.
Witnesses:

IS, Winnwrr,
L. P. Covraer.
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