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10 all whom it may concern: -
Be it known that I, THomas E. Barnun, a
citizen of the United States, residing at Mil-
waukee, *in the county of Milwaukee and
6 State of Wisconsin, have invented new and
useful "Improvements in Electromagnetic

. Switches, of which the following is a full,
~clear, concise, and exaect deseri

ence being had to the accompanying drawing,

10 forming a part of this specification.
- My invention relates to improvements in
magnets for use on alternating current cir-
cults, my object being to provide ‘a magnet
which will be simple 1n construction, and at
15 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

20 to the windings thereof, a large amount of
current will flow and, consequently, exert a
strong pull on the armature, but after the ar-
mature has been attracted to the coil, the
amount of current flowing through the coil is

25 greatly reduced.

A still further object.ofmy invention is £0

provide means.for connecting the armature

- of the magnet to a switch, whereby a “ham-

mer’”’ blow will be given in opening and clos-

30 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: - . _
85  Iigure 1 1s a front elevation of my device

showing the same operating a switch; Fig. 2
is a side elevation of the same; Fig. 3isabot--

tom plan view of my device; Fig. 4 is a front
elevation of a modification of my device;

40 ¥ig. 51s a side elevation thereof; and Fig. 61is

a bottom view. | L -
In one forni of the practical embodiment
of my invention, upon a suitable base 1,
made of msulating material, usually in the
45 torm of & marble slab, 1s 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 same to
50 the base 1. ;|
the lower side of the shroud to adjustably
support the coil upon the same. The shroud
3, it will be noted, 1s not continuous and on

ption, refer-

sufficiently small to permit enough current

l'outer end of the switch-arm, it is preferably

- A set-nut 20 is also provided upon the lower
cend of the rod to prevent the nut 19 from
- bemg displaced after it has once been ad-

space 6. A core or plunger 7 is adapted to
oyi)lerate m the coil and be raised thereby
when the current is admitted to the windings

08

of the coil. | |
The fixed air gap 6 between the sides of the
plunger and the sides of the frame is so pro-
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

60

- 69
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 1s also so proportioned that when the
plunger is up, and consequently the variable 7¢
air 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
magnet of current to the extent that the
plunger will be released. _ .
Projecting from the base 1, below the
solenoid, 1s a pin 8, upon which is suitably
pivoted a switch-arm 9 having its opposite
end flattened, as at 10, and adapte&? when
1n a closed position, to engage between the

70

30

‘bifurcations 11 of a contact plate and be held

1n a closed position thereby. In order that
this plate may be mounted in line with the -
80
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
holds in position a spring 15, which extends 90
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 switch-arm
1s 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 1ts upper end to the core or
lunger 7. A nut 19 is serewed upon the
E)wer end of the rod and is adaf)ted, when—

99

1060

' the rod is raised by the core or plunger 7, to
Suitable screws 5 pass through !

engage the switch-arm and move the same.
106

its underside is cut away to form the air | justed.



To operation, assuming the switch to pe |
open when the current has been admitted to

 the windings of the coil 2, the self-induction

N E.arges gonouny of current wili flow ¢

10

set, up by .the wires of the magnetizéd coil 1s

so small, due to the gap in the magnetic cir-
cuit and to the external air gaps €, that a

3

noil and exert a strong pull upon the core to
raise the same. As the nut 18 will not en-

gage the switch-arm until after the core has

been started in its upward rmovement, a

“ “hammer” blow will be delivered to the

20

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 1s
sucked up into the coil, the air gap 1n the

magnetie circuit will be decreased and the |
self-induction set up by the coils accordingly |

.

imereased. - When, the eore has reached its
uppermost position, the magnet cireuit is so

nearly closed that the self-induction-is so

.great that the amount of current flowing

25

e
o

i
a1

- held 1o position,

Iy
P

by a bolt 26 and

‘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
_ 1 |

* low as one-tenth the amount which flowed

3 _ ' i - w- o
when the plunger was In its iowermost posi-

tion. ) - o ]

1t will e noted that due to the fact that
the switch~arm is supported i & 'closed posi-
tion by the spring, very lLittle 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 mamtain
s own core in a raised posifion.

- When the switch is to be opened by cut-
the current through the coil, the
piunger will bs permitted to drop by 1ts
s

G AV RS B SN 5 n T maem e 20 ey
wn weivhd and dgeliver o Yhaimmsr’ plow

upon the switch-arm, releasing the same
retaining spring and PArMILTING
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igs. 4 to 8, I have shown o shght
ny device, m W

ecuirad at right angles

ase and mainiained in position by

2 passing through the plate
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core therefor, & pivoted switch-arm, means
for operatively conuecting said coré and
said switeh-arm in such manner that a bam-
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,-
and e spring for engaging said iree end of -

- said switeh-arm fo 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 opefatively connecting said core and

mer blow is struck upon the switch-arm
| when energization or deénergization of the

mechanism for associgtion with said contact
‘mechanism and the free end 6f said switch-

engagemeint. 3 | - .

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

switch-arml when energization or deénergi-

‘mechanism for engagement by said switeh-
arm, -and spring mechanism for assotlatlon;
end of said switch-arm for retaining said

switch-arm in such engagement.

member, a switch-arm Ppivoted upon sald
supporting member and having an opening.
therein, a contact, carried by said supporiing
member, for engagement by the frse end of
said switch-arm, spring raeans assoclated
with said contact for refalning said switeh-

—t T o -

-

army in engagement with said coniaet, &
S - L ot L
| sclencid magnet mounteq upoD

Ll
-
=
ruk

porting member, a core for said getlat
| magnet, o reduced extension :fo:rf 39'5 core
 passing through ths opening of saic sWiteil-
arm, and means on said reduced extension
for engaging sald switch-arm UpoDn  ener-
rization of the magnet. P
" 5. The combination of a main supporting
member, 2 switch-arm pivoted upon said
supnorting member and having an opening
therein, 5 contact, carried by said suppording
member, for engagernent by the free end of
said switch-arm, spring means associated
with said contact for retaining said switch-

ber, a solenocid magnet disposed within said

coduced exbension for saild - core passmg
| through the opening of said switch-arm, an

mesns on said reduced extension I0r engag-
ing said switch-s1m UpON energization oI tho

ner that a hammer blow is struck upon the

70

said switch-arm in such manner that a ham-

80

switch takes pla¢e, contact mechanism for -
engagement by said switch-arm, and spring

85

arin for retaining said switch-arm in such

90

zation of the switch takes place, contacl
with said contact mechanism and the free -

4. The combination of a main supporting

10¢

10

said sup-

11

12
arm in engagement with said contact, aniron. -
- shroud mounted upon saitd supporting mem-

shroud, a core for said solenoid magnet, 8

pos
B

13
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~o1d magnet, a switch-arm

905,782

member, an iron shroud mounted upon said
supporting member, a solenoid magnet dis-
posed within said shroud, a coreforsaid solen-»
pivoted upon said
supporting member having an opening there-
i, a reduced extension for said core extend-
g through the opening of said switch-arm,

means on sald reduced extension forengaging

sald 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 supporting
member, two pins projecting therefpi‘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
means assoclated with said contact for re-
taining said switch-arm in engagement with
sald contact, an'iron shroud mounted upon

sald supporting member, a solenoid magnet

disposed within said
solenoid magnet dis

plane of the tops of
tension for said core passing through the
opening of said switch-arm, and means on

shroud, a core for said
osed substantially in the

" said reduced extension for engaging said

i off
(b }

switch-arm upon energization and deéner-
gization of the magnet.

8.. The combination of a main supporting
member, & switch-arm pivoted upon said
supportmg member and having an opening
therein and having its free en

pins, spring |

sald pins, a reduced ex-

flattened, a

forked conta'c‘t memDber for receiving ﬁhe flat- -

8

tened end of said switch-arm, spring means -

agsoclated with said contact for retaining the

flattened end of said switch-arm in the forked

contact member, an iron shroud mounted

40

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 sald switch-arm, and means on said re-

passing through the opening

45

duced extension for engaging said switch- =

arm upon energization and deénergization
supportmg o

of the magnet. | )
9. The combination of a main
member, & switch-arm pivoted upon sai
supporting member and having an opening
therein and having its free en flattened, a
forked contact member for recelving 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 sald supporting member, a solenoid

magnet disposed within said shroud, & core .
| Tor said solenoid .magnet, a reduced exten-
sion for said core passing through the opening
of sald switch-arm, and means on said re.

65

duced extension for striking a hammer blow
on sald switch-arm upon energization and
deénergization of the magnet. ' L

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

nnesses.

Witnesses:
OscAr A. KELLER,
A. H. BARNICKEL.
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THOMAS E. BARNUM.
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