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UNITED STATES PATENT OFFICE

2,687,458
MAGNETIC SWITCH

William ¢, Furnas,
111, assignors

to Furnas Electric Company, Batavia, I, a
corporation of Illinois

Apbplication July 19, 1950, Serial No.

174,758

1 Claim. (q1, 200—104)

particularly to improvements in the
electro-magnet structure for actuating such con-
trol switches,

The DPrimary object of the present invention is
to provide an
switeh unit which is simple angd compact in con-
struction, flexible in adaptation, ang highly re-
liable and efficient in operation.

In our prior copending application Serial No,
155,651, fileq April 13, 1950, now Patent No.
August 18, 1953, we have shown and de-
scribed an improveqd magnetically actuateq motor
controller wherein the actuating magnet com-
brises g stationary laminated field piece of in-
verted U-shapa having an annular energizing coil
confined therein, and g reciprocable laminateq
armature of inverted T-shape having g, Cross-bar
cooperable with the lower free ends of the U-
plece and also having an upright centraj stem

Provide an improved electromag-
net assemblage for such contro] Switches, which is
simpler and less costly than that of our prior ap-
plication, o

Another important object of thig invention is to
bProvide an improved magnetic switch composed
of relatively few simple barts which may be
readily assembled or dismantleq if necessary,

A further object of the invention is to provide g

other damaging influences,
Still another object of our invention ig to pro-

An additional‘object of the present invention ig
to provide various improvements in electromag-
net structures, whereby the
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field ang armature p5

the armature core, and in which wear on relg-
tively movable barts is minimizeq,

These and other objects and advantages of the
invention will be readily apparent from the fol-
lowing description,

A clear conception of the Several features which
constitute our

broken away, the unit having a push button start.

ing and stopping switch and

devices associated therewith ;
Fig. 2 is 5 bottom vi

unit showing the Same confined

casing and cover both shown in
Fig. 3 ig g vertical section through the same

main switch contacts open;

Fig. 4153 top view of the movable contact gety-
ating magnet with the switch contacts and car-
rier omitted;

Fig, 5 is g transverse vertical section through
the switeh assembly and magnetic actuator, taken
along the line 5—5 of Fig. 4, but showing the con-
tacts in elevation and in closed bosition ;

Fig. 6 is g bart sectiona] frong elevation of the
magnet; assemblage alone; ang

Fig. 7 is a typical wiring diagram showing the
improveq switch assembly applied to a three phage
electric motor starting circuit,

The gist of our Present invention is the pro-
Vision of an Improved electro-magnetically acty-
ated switeh unit i i

herein be given the bossible interpre-
tation consistent with the actual disclosure.
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Referring to the drawings, the typical improved
magnetically actuated switeh umnit shown therein,
comprises in general, a main switch housing or
casing 10 having a front closure cover i1; a
mounting frame or plate 12 detachably secured
to the rear wall of the casing {2 by upper and
lower screws i3, {4 respectively, and having
thereon a pair of partial punchings i5; a mag-
netic field piece consisting of & U-gshaped lower
section 18 rigidly attached as by welding to the
plate punchings 15 and being spanned by an
upper plate section 17 having 2 hollow laminated
stop core 18 depending from its medial portion;
an annular magnet energizing coil {9 confined
within the field section 16 and surrounding the
core 13; a Jaminated armature plunger 28 re-
ciprocable within the coil 18 in alinment with
the core {8 and slidably cooperating with a lower
guide block 21, the plunger 28 having a central
pusher rod 22 passing through and guided within
the core 18; & contact.carrying and housing voard
23 mounted above the plate section {7 of the field
piece and providing a support for front and rear
fixed contacts 94, 25; and movable contacts 28,
271 resiliently supported upon the upper end of
the push rod 22 and being cooperable with the
fixed contacts 94, 25 to make and break electric
circuits.

The casing {0 and cover 1{ may be lined with
insulation and formed of sheet metal, and the
cover is detachably secured to the casing 10 by
means of lugs 99 formed on this casing and co-
acting with slots in the cover i1, and by a.screw
38 coacting with the lower overlapped portions of
the casing and COVer, see Figs. 1 and 3. The
gwitch mounting srame plate 12 may also be
formed of durable sheet metal and is provided
with slots 81 at its upper side portions which are
adapted to cooperate with the upper screws {3 as
shown in Fig. 1, and this plate {2 also has a pair
of thermal overload relays 32 secured thereto on
the opposite sides of the magnetic structure by
means of screws 23 shown in Fig. 2, and is nor-
mally detachably secured within the casing 10 by
the single lower screw 14. Each of the overload
relays 32 is provided with a reset plunger slide 34
normally concealed within the casing 18 but
adapted to project through . an adjacent lower
casing opening as {llustrated in dot-and-dash
lines in Fig. 1 when the relay has sprung into
circuit interrupting position; and the casing is
also provided with suitable terminal outlets in &
well known manner and has suspension holes or
slots 35 formed in its rear wall.

The two sections i8, 11 of the field piece are
tormed of heavy magnetic sheet metal and have
tongue and groove connections 37 at the opposite
sides thereof as shown in Fig. 4, and the front
portions of these sections i, i1 are clamped to-
gether by upwardly directed long SCrews 38 which
also clamp the plock 21 to the lower U-section 16,
while the rear portions of the sections 16, {7 are
clamped together by downwardly directed long
serews 38 which also firmly clamp the terminal
board 23 to the upper plate section 11. The guide
block 21 which is formed of insulation, is addi-
tionally clamped to the pottom of the U-section
1% by a single central rear short SCrew 49, and all
of these sCrews 38, 39, 40 clear the annular coil
{8 which is snugly confined within the lower
U-section |8 by the upper vlate section i1. The
laminated upper stop core {8 may be swaged and
welded to the top plate section 17 and is provided
with shading coils &1 embedded in its 1ower face,
and the jaminations of this core 18 are formed
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of magnetic material and are bound together by
transverse straps 42 as clearly shown in Figs. 3
and 6.

The laminations of the reciprocable armature
plunger 290 are 2ls0 formed of magnetic metal and
are bound together by transverse straps 44, and
this plunger 20 is freely movable through a cen-
tral opening in the pottorn of the u-section 16
but is snugly slidable within the lower guide block
9¢. The plunger rod 22 is formed of non-mag-
netic bar stock such as stainless steel, and is like-
wise snugly slidable within the bore of the hollow
core 18, so that the vertically movable plunger (8
cannot shift laterally. An L-shaped bracket 45
which is also formed of non-magnetic sheet metal
is firmly welded or otherwise secured to the up-
wardly protruding end of the plunger rod 22, and
a movable contact carrying Cross beam #£6 is
rigidly attached to the pbracket 45 by means of
serews 41 shown in section in Pig. 6. The sev-
eral sets of movable contaets 28, 21 are secured
o horizontal plates £8 formed of conducting ma-=
terial which are slidably and tiltably butb detach-
ably mounted upon cohtact guides A48 firmly se-
cured to the Cross beam 46, .and which are
resiliently urged toward the adj acent sets of fixed
contacts 28, 25 by helical compression springs §0.

The fixed contact carrying ‘board 23 which is
firmly secured to the pole piece sections 16, 11
by the rear SCrews 39, is -also formed of in-
sulating ‘material and is shaped 10 normally con=

ceal the fixed and movable contacts 24, 25, 26, 21..

The adjacent sets of these fixed and movable
contacts are segregated from each other by par-

titions 52 formed integral with the board 23,

and the iront contacts 24 are secured to lower
conductor bars 53 attached to the board 23 by
serews 54 and which terminate in-terminal sCrews
55, while the rear contacts 26 are secured t0 polyg-
onal mounting elements 56 fastened to upper
conductor bars 51 attached 1o the board 23 by
other screws B8, and which terminate in terminal
screws B9, see Figs. 1,3 and 5. "The polygonal ele-
ments 56 are attached to the corresponding con-

ductor bars 57 by screws 60, and coact with par-
allel sided recesses formed in the poard 23 so as.

prevent possible rotation of the contacts 25 -car-

ried thereby. The front portion of the terminal

poard 28 is also provided with an integral hori=-
zontal flange 61 which segregates the terminal
screws B%, B9 from each other, thus effectively
protecting the contacts and terminals against
possible short circuiting.

in order to comaplete the magnetic controlier
unit, an auxiliary start and stop push button
switch 63 may also ‘ve mounted within the cas-
ing {8 upon the front leg or wall of the field
piece section {6, and this switch 68 is preferably
attached to an jnsulating poard or plate 64 by
serews §3 while the plate 64 is frmly but de-
tachapiy secured to the guide block 21 by screws
66 and has its upber end engaged by the con-
tact board 23, see Figs. 1,2 and 3. The auxiliary
switch 63 is provided with an upper starting but-
ton §1 and with a lower stopping putton 88 both
of which are readily accessible thnrough an open-

ing 9 in the casing cover 11, and this push butb~ .

ton switch assembly may pe replaced by any
other suitable type of start and stop switeh. BY
mounting the switeh 63 and the contact carry-

ing board 28 upon the magnet pole piece, these.

clements may be rigidly suspended from the frame
plate {2, and by also mounting the overload relays

32 ypon the plate 12 the entire switch assemblage

-
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may be applied or removed as a unit within the
main casing {9, . . .. S I
“While -all- of the. electricali'cdnnections be-
tween the ‘main -Switch termina]. Screws 595, 59
and the overloaq relays 32, ili

Properly-
blied to various types of cireuits of which g typical

diagram, eurrent. . is -Supplied "to the system
lines 11 connected to the main
Switch ‘terminals, and the thermg]
32 are connected
12 while the auxiliary or starting switch 63 and
the magnet energizing coil 19 may be applied to
the circuit as shown. In order 0 start the elec-
tric motor 712 it is merely Necessary to press the
starting button §7 of the auxiliary switeh 63,
whereupon the magnet coil 19 will be energized
and will cause the laminated fixedq core 18 to at-
tract and 1ift the likewise laminated plunger 2§
thereby simultaneously elevating all of the mov-
able contacts 26, 27 into engagement with the
adjacent fixed contacts 24, 25 ag illustrated in
Fig. 5, and causing the motor 712 to operate nor-
mally,

If, however, the current rises abnormally, then
the thermal overload relays 32 will
tion to break the
relays will be brojected outwardly of the casing
il as illustrated in dot-and-dash lines in Figs,
1 and 3. The circuit may also be interrupted ag
any time by merely pressing the stop button 63
of the switch 63, and when the electric circuit js
broken in either manner, the coil 9 of the elec-
tro-magnet will pe de-energized thereby causing
the relatively heavy

as to when the overload relays 32 have func-
tioned.

From the foregoing detaileq description of the
construction ang functioning of g typical embodi-
Of our invention, it will be apparent that we
have provided an electro-magnetically actuated
control unit which besides being simple and com-
bact in structure, ig also highly effective in oper-
ation. The improved magnet construction of the
unit is composed of relatively few simple but

magnet is effectively confined within and pro-
tected by the U-section 16 ang blate section {71
of the field piece, and these field piece sections
16, 1T are firmly clamped together by the same
long serews 38, 39 which also fasten the insulated
block 21 angd the terminal board 23 to the field
piece,

The reciprocable armature plunger 20 is effec-
tively guideq by the lower block 21 and by the
bore of the fixed core 18 which coacts with the
plunger rog 22, thereby eliminating lost motion
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effective closing of al] contacts. Both the fixed
and the movable contacts are confined within ang
amply protecteq against i

at all timeg possible. Most of the metal parts
of the improveq unit may pe readily and ae-
curately produced of sheet metal with the aid of
bunches and dies, and the main frame plate 12

screws (3, The improved Mmagnetic switch
unit has proven highly satisfactory in actual use
and may be produceq at moderate cost for diverse

‘uses.

While the therma] overload relays
herein are of the type forming the

32 shown

may be
other types adapted to function in a similar
manner,

appendeqd claims may occur to bersons skilled in
the art.

We claim:

In a magnetic switch, a U-shaped field-piece
of magnetic meta] brovided with upright paralle]
side walls interconnected at their lower engs by

i plate having there-

Cross-section than saig bottom plate opening dis-
Dosed in vertical alinement with said bottom
blate opening, g laminateqg plunger of magnetic
material and of rectangular transverse Cross~

obening, said plunger having g cylindrical up-
wardly extending central rod of non-magnetic
material slidably confined within said core bore
and projecting upwardly beyond said top blate,
a switch contact mounting board of insulation
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coacting with the upper face ‘of said top plate
and. having fixed contacts mounted therein, mov-
able switeh contacts carried by the.upper end of
said plunger.rod. and being cooperable with said
fixed contacts, Means closely ‘adjacent io-one of
said walls for detachably clamping said top:plate
and said guide block against:said field-piece, and
means.closely’adjacent:to the:other of said walls
for detachably clamping said guideblock: andsaid
mounting :board to _said field-piece and said ‘top
plate respectively. . )
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