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To all whom it may concern: L
Be it known that [, Tnomas E. BArNuM, &
citizen of the United States, residing at Mil-
waukee, *in the county of Milwaukee and
State of Wisconsin, have invented new and
useful "Improvements in Electromagnetic

. Switches, of which the following is a full,
_clear, concise, and exact description, refer-

10

15

20

ence being had to the accompanying drawing,
forming a part of this specié)cation.

My invention relates to improvements in
magnets for use on alternating current cir-
cuits, my object being to provide a magnet
which will be simple 1n construction, and at
the same time self-protecting from over-heat-
ing after the magnet has attracted its arma-
ture.

My invention provides 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 ar-
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mature has been attracted to the coil, the
amount of current flowing through the coil is
greatly reduced. A ’

A still fyrther object of my invention is to
provide means .for connecting the armature

- of the magnet to a switch, whereby a “ham-
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mer”’ blow will be given in opening and clos-
ing the switch to more readily operate the
same.

I have illustrated the. preferred embodi-

ment of my invention in the accompanying
drawings, in which: : :

Figure 1 is a front elevation of ray device
showing the same operating a switch; Fig. 2

is a side elevation of the same; Fig. 3isa bot--

tom plan view of my device; Fig. 41is a front
elevation of a modification of my device;

Fig. 5is a side elevation thereof; and Fig. 6is’

a bottom view. o

In one form of the practical embodiment
of my invention, upon a suitable base 1,
made of insulating material, usually in the
form of & marble slab, is mounted a solencid
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 same to
the base 1. Suitable screws 5 pass through
the lower side of the shroud to adjustably
support the coil upon the same. The shroud

3, 3t will be noted, is not continuous and on

its underside is cut away to form the air

space 6. A core or plunger 7 is adapted to 55
O%erate in the coil and be raised thereby
when the current is admitted to the windings
of the coil. :

The fixed air gap 6 between the sides of the

ortioned in relation to the variable air gap
etween the top of the plunger and the top
of ‘the frame, when the plunger is down, that
the self-inductance of the magnet will be.

to flow to fully energize the magnet so as to
close the switch, but not so small as to allow
an excessive current to flow. The fixed air
gap is also so proportioned that when the.

alr gap removed, the self-inductance of the
magnet will be sufficiently large to prevent.
more than sufficient .current to hold the
plunger to flow, but not so large as to rob the

plunger will be released. :
Projecting from the. base 1, below the

solenoid, is a pin 8, upon which is suitably

pivoted a switch-arm 9 having its opposite

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

secured by means of a screw 12 upon the
outer end of a pin 13 projecting from the
base. The screw 12 passes through the pin
and a nut 14 upon the upper end thereof

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.

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

lunger 7. A nut 19 is serewed upon the
Fower end. of the rod and is adapted, when—
the rod is raised by the core or pI[:Jnger 7, to
engage the switch-arm and move the same.

end of the rod to prevent the nut 19 from
- being displaced after it has once been ad-
i justed.

plunger and the sides of the frame is so pro- go

sufficiently small to permit enough current g5

plunger is up, and consequently the variable 7¢ )

magnet of current to the extent that the 75

end flattened, as at 10, and adapted, when go

‘outer end of the switch-arm, it is preferably 85 .

holds in position a spring 15, which extends 90

The downward movement of the switch-arm 95

secured at its upper end to the core or 100

A set-nut 20 is also provided upon the lower 105



To operation, assuming the switch to be

¥ v - - -
- opsn when the current has been admitted to
~ the windings of the coil 2, the self-induction
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set up by the wires of the magnoatized coil is
so small, due to the gap in the magnetic cir-
cuit and to the external air gaps €, that a
large amouni of current will flow through the
coii and exert a strong pull upon the core to

raise the same. As the put 19 will not en-

gagoe the switch-arm until after the cere has

been started in its upward movement, a
“hamrser” blow will be delivered to the
switch-arm and the same will be readily

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 is
sucked up into the coil, the air gap in the
magnetic circuit will be decreased and the
seli-induction set up by the coils accordingly
increased. - When. the core has reached its
uppermost position, the magnet circuit is so
nearly closed that the self-induction-is so

great that. the amount of current fowing
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through the coil is reduced to just enough to

maintsin the core in the raised posilion.  In
practice, the current may be reduced to as
fow as one-tenth the amount which flowed
when the planger was in its lowermost posi-
tion. _ .

It will be noted that due to the fact that
the switch-arm is supported in aclosed posi-
tion by the spring, very little current.must
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
it own core in a raised position.

When the switch is to be opened by cut-
ting off the current through the cou, the
lunger will be permiited to drop by its
ght and deliver o “hammer” blow

swib releasing ths same

spring and permitting
its lowermost position,
have shown a slight
ice, In which an in-
1 right angles

w:nd maintained in position by

3 [>)

iron shroud 3
‘orms g suppoert for the con-
passing through said con-

{ held in position by nuts

LT oring 15 is also supported ahd
neld in position, by the boit 23. A depend-
ing support 25 is also securpd to said plate
by & bolt 26 and nuts 27 and to tne lower
end of this support is pivoted the swr

aim 9. :
This application is & division of 1oy

“Serial Mo. 255,713, 4l i
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ad April 15,

plication _
1905 for alterpating current magn )
; g thus described my invention W
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through the plate and
of the mag--

member, a switch-arm
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core therefor, a pivoted switch-arm, means
for operatively conmecting said coré and
said switch-arm in such manner that a ham-
mer blow is struck upon the switch-arm
when -energization or deénergization of the

switch takes place, a contact adapted to be -

engaged by the free end of said switch-arm, -
for engaging said free end of -

and o spring
said switeh-arm to retain the same in en-
gagement with said contact. :

2. The combination with a solenoid, of a
core therefor, a pivoted switch-arm, means
for operatively connecting said core and
said switch-arm in such manner that a ham-
mer blow is struck upon the switch-arm
when energization or deénergization of the
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switch takes plage, contact mechanism. for -

engagement by said switch-arm, and spring

-mechanism for association with said contact

mechanism and the free end of said switch-
arin for retaining said switch-arm in such
sengagement. 3 L .

3. The combination with a.solencid, of a
core therefor, a pivoted switch-arm opera-
tively connested with said core in such man-

ner that a hammer blow is struck upon the

switch-arml when energization or deénergi-
zation of the switch takes place, contact

mechanism Tor engagement by said switeh-

arm, -and spring mechanism for assotiation
with said contact mechanism and the free
end of said switch-arm for retaining S$aid
switch-arm in such engagement.

4. The combination of a main supporting .

membeér, & switch-arm ivoted upon said
supporting member and having an opening
therein, a contact, carried by said supporting
member, for engagement by the free end of
said switeh-arm, spring means assocciated
with said contact for rebainiug said switch-

arm in engagement with said ct, 2
sclencid magnet mounted upon sup-
porting member, a cors for said sclenoid
magnet, a reduced extension for seid core
passing through the opening of saic h

arm, and means on said reduced sxtension
for engaging said switch-arm’ upon  ener-
gization of the magrnet. o

5. |

supnorting member and having an cpening
therein, g contact, carried by said supporting
member, for engageraent by the free end -of
said switeh-arm, spring means associated

with said contact for retaining said switch-

The combination of a main supporting
izvoted_ upon ssid
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arm in engagement with said contact, an irom. -

shroud mounted upon said supporting mem-
ber, & solencid magnet disposed within said
shroud, o core for said solenoid magnet, &
reduced extension for said  core passing
shrough the opening of said switch-arm, an

| mesns on said reduced extension Jor engag-
ing said siwitch-aim upon energization of the-

4
magnet.

6. The combination of & main supporting 1



10

15

20

25

30

905,782

member, an iron shroud mounted upon said
supporting member, a solenoid magnet dis-
posed within said shroud, a coreforsaid solen--
oid magnet, a switch-arm pivoted upon said
supporting member having an opening there-
in, a reduced -extension for said core extend-
Ing through the opening of said switch-arm,
means on said reduced extension for engaging
said switch-arm upon energization and de-
energization of the magnet, a contact for en-
gagement by the free end of said switch-arm
mounted upon said supporting member, and
spring means associated with said contact
for retaining the said switch-arm in engage-
ment with said contact.

7. The combination of a main sup orting
member, two pins projecting theref}r)om, a
switch-arm pivoted upon one of said pins and
having an aperture therein, a contact for en-
gagement by the free end of said switch-arm .
mounted on the second of said pins, spring
means associated with said contact for re.
taining said switch-arm in engagement with
said contact, an'iron shroud mounted upon
sald supporting member, a solenoid magnet
disposed within said shroud, & core for said
solenoid magnet disposed substantially in the
plane of the tops of said pins, a reduced ex-
tension for said core passing through the
opening of said switch-arm, and means on

" said reduced extension for engaging said
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switch-arm upon energization and deéner-
gization of the magnet.

8.. The combination of a main supporting
member, a switch-arm pivoted upon said
supporting member and %avin an opening
therein and having its free enf flattened, a
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forked contact member for receiving the flat- -

tened end of said switch-arm, spring' means -

associated with said contact for retaining the
flattened end of said switch-arm in the forked
contact member, an iron shroud mounted
upon said supporting member, a solenoid
magnet disposed within said shroud, a core
for said solenoid magnet, a reduced exten-
sion for said core
of said switch-arm, and means on said re.

passing through the opening
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duced extension for engaging said switch- -

arm upon energization and deénergization
of the magnet. : , :

9. The combination of a' main supportin
member, a switch-arm pivoted upon saig
supporting member and having an opening
therein and having its free en ‘flattened, a
forked contact member for receiving the flat-
tened end of said switch-arm, spring means
associated with said contact for retaining the
flattened end of said switch-arm in the forked
contact member, an iron shroud mounted
upon said supporting member, a solenoid

magnet disposed within said shroud, & core .

for said solenoid magnet, a reduced exten-

sion for said core passing through the opening

of said switch-arm, and means on said re-
duced extension for striking a hammer blow
on said switch-arm upon energization and
deénergization of the magnet. o

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

nesses. .
THOMAS E. BARNUM.
Witnesses: .

Oscar A. KELLER,
A. H. BARNICKEL.
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