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ROTARY ELECTROMAGNETIC TRANSFER
SWITCH

Harold E. Schleicher, West Hartford, Conn., as-
signor to The Arrow-Hart & Hegeman Electric
Company, Hartford, Conn., a corporation of

Connecticut

Application October 26, 1944, Serial No. 560,407
(ClL, 200——104)

10 Claims.

1
This invention relates to rotary magnetic
switches of balanced shockproof type and repre-
sents an improvement upon and a new applica-

tion of the similar invention described and -

claimed in my co-pending application, Serial No.
511,855 entitled “Rotary Magnetic Switch” and
filed November 26, 1943, now Patent No. 2,540,294,
February 6, 1951.

It is an object of the invention to provide in a
switch of the above type a fully enclosed electro-
magnetic operating mechanism which may be
mounted directly on a panel with switching sec-
tions built on in any desired number to suit re-
quirements.

Another object is to provide manual operating
means available from the front of the panel when
the switch is on the back with optionally usable
means to lock the manual operating means and
switch in any of three (emergency, normal or
neutral) positions.

Another object is to provide a switch structure
of the foregoing type utilizing a minimum num-
ber of insulating bodies or disecs per pole ar-
ranged in a compact manner and using a mini-
mum number of conductive parts.

Another object is to provide means for inter-
changeably positioning a movable switch mem-
ber in any of a number of different positions on
the main shaft, whereby said movable member
may normally occupy either an open or a closed
positiog as desired.

Another object is to provide an electromagnetic
switch constructed for use as a transfer switch
and embodying a coil circuiting arrangement
which will cause armature actuation i. e. pick-
up, or release i. e. drop-out at voltage conditions
and values that are closely related.

Other objects and advantages of the invention
will become apparent as it is described in con-
nection with the accompanying drawings.

Although the device will be described in con-
nection with a preferred form and use as a trans-
fer switch, it should be understood that it is not
limited in that respect.

In some conventional circuifs there are two
sources of power supply. One is a normal source,
such as a generator which is used when all con-
ditions are normal. The other is an emergency
source such as storage batteries which is used
when something goes wrong affecting the normal
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supply. At such time it is desirable to shift over: -

automatically to the emergency supply.

In the drawings, wherein like numerals refer
to like parts, Figure 1 is a side elevation view,
partly in section, of a switch embodying the in-

2

vention; Figure 2 is an end elevation view of the
switeh illustrated in Fig. 1; Figure 3 is a trans-
verse section view taken along line 3—3 of Fig. 1;
Figures 4 and 5 are section views taken along
lines 4—4 and 5—5 respectively of Fig. 1; Figure
6 is a view looking into the face of disc B when
disc C and the remaining dises at the right end
of Fig. 1 have been removed. In Figures 3, 4, 5
and 6 the parts are in “neutral” position. Fig-
wre 7 is a circuit diagram of one use of the in-
vention.

Referring to the drawings and particularly to
Fig. 1 thereof, the switch is adapted to be mount-
ed in back of a panel P with a handle 20 in front
of the panel mounted upon an extension 22e of
the main shaft 22 of the switch.

The operating mechanism for electromagnet-
ically controlling the movement of the switeh is
of the type disclosed in my co-pending applica-
tion 8. N. 511,855 supra and may be generally de-
scribed as comprising a pair of toroidal solenoid
coils 24, 26 mounted upon core members 28, 30.
The electromagnetic operating structure is also
described and is claimed in my application Serjal
No. 185,422 filed September’ 18, 1950, entitled
“Electromagnetic Operating Means For Rotary
Electric Switches and other Devices,” which is a
division of said application Serial No. 511,855.

A Z-shaped armature 32 has arms of arcuate
shape adapted to move into the toroidal solenoid
coils as the coils become energized. The arma-
ture is mounted upon the main shaft 22 of the
switch which is preferably of square section and
passes through a square central aperture in the
armature so that the armature and shaft turn
together.

The parts of the electromagnetic mechanism
are housed within a cup-shaped housing 34 whose
open front is adapted to lie flush against the
panel P. For securing the housing 34 to the
panel a rectangular flange is formed on the
open front peripheral edge 347 of the housing.
The four corners of this flange are apertured for
the reception of securing bolts which may pass
through the panel P. The -electromagnetic
mechanism may be enclosed within the housing
by a circular cover plate 36. Preferably the
housing and the cover plate will be made of mag-
netic material to confine stray electro-magnetic
flux. :

For biasing the electro~-magnet armature into
deenergized position a coil spring 38 is provided
within the housing 34 and wound around the
main shaft of the device. One end of said spring
Dresses against a fixed lug 46 and the other end




3
of the spring presses against a lug 42 moving with
the magnet armature.

The insulating base or body of the swiich is
built up from g number of identical circular
molded insulating discs, such as A, B, C and D.
Referring to Figures 1 and 5, each face of each
dise is annularly recessed, as at A—1 (for conven-
ience the numerals such as 1, 2, 3 are used to des-
ignate the various parts of the disc structure and
the letters A, B and C are used in.connection with

these numerals fo designate the particular disec -

referred to). The adjoining recesses in opposite
faces of the adjoining dises, such as A—I, B—i
provide a chamber within which the several mov-
able contact members, presently to be described,
are adapted to rotate. Within each recess are
concentric low annular ridges or ribs’such as A2,
A%. Each disc has a circular opening at its cen-
ter for the main shaft 22. At diametrically op-
pozsite positions in one face of each disc are pairs
of spaced radial grooves, for example A4 and AS,
A% and AT, each pair of grooves being con-
nected by an arcuate channel such as A8 and AS.

When the switch is used as a transfer switch
the disc A will have placed in its grooves A% and
AB, stationary contact and terminal members
53, 52 stamped from sheet metal each with a
flat central portion fitting in the groove, and
laterally enlarged inner ends 50¢c and 52c forming
contacts extending into the annular recess or
cavity formed by the recesses Al and B{.

Flat insulating plugs 54 may fill the unused
grooves Ad and AT. .

For bridging the contacts 58c and 5§2¢ there
may be mounted on the main shaft a symmetrical
balanced rotary contact member designated gen-
erally by 55 and comprised of a pair of flexible
conductive blades 56 of the shape illustrated,
lying -against opposite sides of an insulating
spacing dise 57 and having laid against their
opposite sides larger insulating guide discs 58.
Rivets passing transversely through all the ele-
ments of the movable contact member may se-~
cure them together. In-the center of the assem-
bled member is an eight.point star-shaped aper-
ture 59 by means of which it is possible to place
the contact member in any of eight positions on
‘the square main shaft 22.

As the adjacent sections are fitted together
the ribs A3 and B3 of the disc facing each other
afford guides for the rotary movement of the con-
tact within the chamber formed by the joining
recesses Al, Bi.

The movahle contact 55 between discs A and B
may be placed on the shaft 22 so as to engage
the fized contacts 52, 58 when the coils are de-
energized. In that case if the coils are con-
nected as illustrated digrammatically in Fig. 7
(wherein like reference numerals refer to like
parts of other figures) only one (24) of the sole-
noid coils will operate as a closing coil for mov-
ing the shaft upon energization. The other
coil is shunted and only becomes encircuited
when the contact 55 opens the shunt circuit.
But the coil 26 may jointly exercise a holding
function with the coil 24 to maintain the switch
in energized position more effectively than the
energizing force exercised by one coil alone.

Discs B and C are illustrative and typical of
one pole of the multi-pole switch illustrated in
Figure 1. On the disc B (Fig. 6) a stationary
contact 60 comprising a central conductive bar
portion, an inwardly extending contact support-
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ing portion and an exteriorly extending -ter-

minal portion is laid in the groove B4.
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of good contact material 63¢ is soldered or welded
to one edge of the end of the contact member
which extends into the cavity formed by adjoin~
ing recesses Bl and Cf in the opposite faces of
the discs B and C. 'This contact member &0 is
secured in position by a bolt 62 passing through
the disc B, the bolt head being counter-sunk.

Another stationary confact is adapted to fit
in the groove B1 and is identical to the contact
£9 but though lying in groove B7 it is secured
against the face of the surface of the adjoining

section disc C by a bolt 6§ extending through

disc € into a screw-threaded aperture in said
contact 4. The bolt also serves to electrically
connect ‘contact €4 to a contact and terminal
member designated generally by numeral €3 on
‘the -other side -of dise C.

The contact and terminal member 63 is a sheet
metal stamping having a flat portion 88d lying in
the groove C0 -and from which extends inwardly
a coxtact portion §8c. Laterally extending from
portion ©8d is an arcuate bar portion §8a seat-
ing in the arcuate channel C8 to connect with
a terminal plate portion 68b fitting into the
groove C7. The screw 68 connects this terminal
portion with the contact §4 on opposite sides of
Gise C. Diametrically opposite the contact por~
tion of contact €8, -and in groove C3 is a contact
and terminal 79 identical to contact-terminal 60
(but Tacing in counterclockwise instead of clock-
wise direction).

The movable contact members which are
adapted to connect the stationary contacts &2
and 64 between discs B and C, and the stationary

5 contacts 68 and 18 between discs C and D are

identical and are similar in structure to the mov-
able contact members disclosed in my co-pend-
ing application S. N. 511, 855 supra.

These movable contact members -are insulated
from the main shaft 22, on which they are
mounted, by an insulating sleeve 53 slipped onto
the shaft. .

Since the details of the movable contact form
no part of the present invention and are dis-
closed in said prior copending application, it
need only be mentioned that the bridging con-
tacts .are formed-as illustrated and are dynam-
ically balanced. The bridging elements of these
contacts are formed -from heavy sheet metal
with radial arms such as 72b on the end edges
of which are affixed contact blocks, such as 12c,

for engagement with the fixed contact block (68c

for example). The bridging elements are moved
by the shaft 22, there being a resilient lost mo-
tion connection therebetween as in my prior ap-
plication which therefore need not be described
in detail.

To enable mounting the movable contact mem-
ber on the shaft in different angular positions
an eight point star-shaped aperture is provided
at 12a.

It will be apparent to those skilled in the art
that the normal condition may ke with the sole-

.noid coils.energized. In such a case the failure

of .the normal supply will cause deenergization
of the holding coils, both-of which will then be-
come deenergized permitting the switch to open

_under the effort of the biasing spring 38.

When used as a transfer switch the movable
contact .member 12 between discs B and C may
be positioned on shaft 22 so as to be normally
disengaged from -contacts 60 and 64; and the

movable contact element 82 between discs C and

D may be normally engaged with its complemen-
tary Stationary contacts 68 and 70. Thus when
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an emergency condition occurs the electromag-
netic operating mechanism will release the shait
22 which will be turned by spring 38 to disengage
the movable contact 82 from contacts 68 and 13
and will engage the contact 12 with contacts €9
and 84, thus transferring the load connected with
terminal 647 from the normal line supply con-
nected to contact 78 to the emergency supply
connected with the terminal 60. Concomitant-
ly the switch member $5 which has been discon-
nected from contacts 50 and 52 will engage those
contacts to which the leads of one of the sole-
noid coils, for example 26, are connected. Thus
that coil will now be bridged by the contact 55
and will become shunted out of action.

On resumption of normal service supply the
coil 24 will become energized alone causing the
eleciro-magnet to operate the switch. That will
“open” the contact 55 which will permit the sole-
noid coil 26 to become energized in series with
the coil 24 so that both will jointly hold the
switch for normal supply.

In order that the switch may be locked in either
normal or in emergency position, or if oceasion

demands in the neutral “off” position, there are:

provided in underside of the handle 20 three
spaced recesses 20e, 20f, 20n for the reception of
a locking pin 80. This pin is mounted in a bhoss
or collar 92 affixed to the cover 36 of the electro-
magnet operating mechanism. Said boss or col-
lar is internally bored and screw-threaded to re-
ceive an inner screw-threaded end of the locking
pin. A knurled flange 94 is provided on the neck
of the locking pin whereby the pin may be
screwed toward or away from the handle 20 so
as to engage within or be retracted from one or
another of the holes 207, 20e or 207,

Thus, although the spring biases the shaft 22
and the handle 20 into emergency position, the
handie may be grasped to move the shaft into
normal or into emergency positions in case man-
ual operation is desired. In either of these po-
sitions or in a neutral “off” or switch-open po-
sition, between normal and emergency positions,
the switch may be locked by manipulating the
knuried flange 94 as deseribed.

It will be understood that although I have
given & detailed description of only one pole of a
transfer switch, the switch may be formed with
any number of poles, In Figure 1 is illustrated
three-pole transfer switch, the second and third
poles being identical in structure to the one pole
described.

The switch is not limited to use as a transfer
switch. It may be used more generally. In any
case, the bridging contact 55 in the circuit with
the solenoid coils may be placed on shaft 22 so
that it will be disengaged from the fixed con-
tacts 56, 52 when the solenoid coils are deener-
gized. The star shaped aperture 59 permits such
variation in mounting. Under such conditions
the contacts 58, 52, 53 may be connected con-
ventionally as “sealing-in” or “holding” contacts
a3 usual in electromagnetic switehes, the term
“sealing-in” being understood by those skilled
in the art to refer to contacts which move closed
with the main contacts under the influence of
the solenoid and close a circuit through the sole-
noid to thereby hold themselves and the main
contacts closed. ]

From the foregoing it will be observed that the
invention provides a balanced rotary magnetic
transfer switch having a double throw contact
arrangement on a single shaft controlled by a
single armature. No mechanical interlock is
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necessary sin¢e there is energization in one po-
sition or direction only. The invention also
provides for manual emergency control in case
it should become necessary to throw the switch
in one direction or another by hand. Without
detracting from other advantages, the invention
also provides latch means for holding the switch
in any of the three positions. The provision for
holding the switch in an intermediate or neutral
position is particularly useful when it becomes
necessary to quickly remove contacts for serviec-
ing or to disconnect the lines from the load.

The invention provides means to meet exact-
ing requirements, such as in Naval specifications.
Conventional electromagnetic switches having a
single magnet coil (or equivalent multiple coils
acting in the same manner), if properly designed
for continuous duty without overheating, will
be actuated or “pick up” at approximately 85%
of full voltage but will not release or “drop out”
until the voltage has dropped to approximately
10% of full voltage. Thus, in the usual commer-
cial forms of electromagnets there is a wide gap
between pick up and drop out voltages. This gap
is reduced materially by the present invention
through the utilization of dual coils in the man-
ner described. The invention enables drop out
at 70% to 80% and pick up at 85% to 90% .of
full voltage. At the same time the sealing of
the magnet in actuated position is more effi-
ciently accomplished.

Many modifications within the scope of my
invention will oceur to those skilled in the art
and therefore I do not limit my invention to the
specific embodiment herein shown and deseribed.

I claim:

1. In a rotary electro-magnetic switch a main
shaft means for manually operating said shaft,
a pair of rotary bridging contact means con-
structed and arranged for balanced movement
with said shaft, electro-magnetic means for
moving said bridging contact means in one di-
rection and comprising a rotary balanced arma-
ture mounted on said shaft and solencid coils
acting thereon, spring means moving said bridg-
ing contact means in the opposite direction when

-said magnet is deenergized, electrically common

stationary contact means engageable by both of
said pair of bridging contact means in different
positions, and separate staticnary contact means
one of which is engageable by one of said pair
when that one of the pair engages said com-
mon contact means, and by the other of said
separate contact means being engageable by the
other of said pair when said other of the pair
engages said common contact means, and means
to lock said pair of brideing contact means in
energized, deenergized or open-circuit positions
of said shaft.

2.In g rotary electro-magnetic switch a main
shaft means for manually operating said shaft,
a pair of rotary bridging contact means con-
structed and arranged for balanced movement
with said shaft, electro-magnetic means for
moving said bridging contact means in cne di-
rection and comprising a rotary balanced arma-
ture mounted on said shaft and solenocid coils
acting thereon, spring means moving said bridg-
ing contact means in the opposite direction when
said magnet is deenergized, electrically common
stationary contact means engageable by both of
said pair of bridging contact means in different
positions, and separate stationary contact means
one of which is engageable by one of said pair
when that one of the pair engages said common
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éontact means and by the other of said separate
contact means being engageable by the other of
said pair when said other of the pair engages
said common contact means, and means to lock
said pair of pbridging contact means in ener-
gized, deenergized or open-circuit positions of
said shaft, comprising a handle on said shaft
having recesses corresponding to said three po-
sitions, and 2 manually movable pin engageable
within and removable from said recesses selec-
tively at will.

3. In a rotary electro-magnetic switch, a main
shaft, a pair of rotary contact means, an elec-
tro-magnet for moving said means in one di-
rection, spring means moving said contact
means in the opposite direction when said mag-
net is deenergized, electrically common station-
ary contact means engageakle by both of said
pair of contacts in different positions, and sep-
arate stationary contdact means one of which is
engagezble by one of said pair when that one
of the pair engages said common contact means,
the other of said separate contact reans being
engageable by the other of said pair when said
other of the pair engages said common contach
means, & plurality of identical discs foriming an
insulating base for said switch, one of said sta-
tionary contacts and said electrically common
contacts being secured to cne dise, said other
stationary contact being secured to an adioin-
ing disec; said discs having recesses to provide an
enclosed cavity between adjoining discs on move-
ment of said rotary contact means.

4, In a rotary magnetic switch, a main shaft, a
pair of rotary contact means, an electro-magnet
for moving said means in one direction, spring
means moving said contact means in the opposite
direction when said magnet is deenergized, elec~
trically common stationary contact means en-
gageable by both of said pair of contacts in dif-
ferent positions, and separate stationary contact
means one of which is engageable by one of said
pair when that one of the pair engages said com-
mon ceontact means, the other of said separate
contact means being engageable by the other of
said pair when said other of the pair engages said
common contact means, a plurality of identical
discs forming an insulating base and supporting
said stationary contacts, said dises being recessed
to provide an enclosed cavity between adjoining
discs for movement of said rotary contact means,
means to mount the switch on a panel compris-
ing a cup-shaped casing of magnetic material
for said electro-magnet provided with a flange
adapted to lie flush against and be secured to a
panel with said main shaft perpendicular to the
panel.

5, In a rotary magnetic switch, a main shatt, a
pair of rotary contact means, an electro-magnet
for moving said means in cne direction, spring
means moving said contact means in the opposite
direction when said magnet is deenergized, elec-
trically common stationary conbtact means en-
gageable by both of said pair of contacts in dif-
ferent positions, and separate stationary contact
means one of which is engageable by one of said
pair when that one of the pair engages said com-
mon contact means, the other of said separate
contact means being engageable by the other of
said pair when said other of the pair engages said
common contact means, a plurality of identical
discs forming an insulating base and supporting
said stationary contacts, said discs being recessed
to provide an enclesed cavity betwezn adjoining
discs-for movement-of said rotary contact means,
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means to motint the switeh on a panel compris-
irig a cup-shaped casing of magnetic material
for s@id electro-magnet provided with a flange
adapted to lie flush against and be secured to &
panel with said main shaft perpendicular to the
panel, and means to manualiy operate said shaft
from the opposite side of the panel.

6. In g rotary electro-magnetic switch, a main
shaft, & plurdlity of rotary contact means con-
structed and arranged in bhalanced relation
thereon, an electro-magnet for holding said con-
tact mieans in one position, spring means moving
said -contact means into anocther position when
said electro-magnet is deensrgized, said electro-
magnet comprising an armature constructed and
afranged on said shait in balanced relation, to-
roidal solénoid coils acting on said armature, fixed
contacts engageable by ons of the rotary contact
megns and connected to opposite ends of one of
said toroidal eocils, other fixed contacts engage-
able by another of said rolary contact means
when said one rotary contact ineans is in open-
cireuit position, means to energize another of said
coils to cause movement of said one rotary con-
tact means from closed to open-circuit condition
and to thereupon energize the first-mentioned
coil whereby both coils act tc hold said switch in
energized position.

7. In a rotary electro-magnetic switch, a main
shaft, a plurality of rotary contact means con-
structed and arranged in balanced relation
thereon, an electro-magnet for holding said con-
tact means in one position, spring means moving
said contact means irito another position when
said -electré-magnet deenergized, said eleciro-
magriet coinprising an armatiure constiucted and
arranged on said shaft in balanced relation, to-
roidal solenoid coils zcting on said armature,
fixed contacts engageable by one of the rotary
contact means axrid ccinected to opposite ends
of one of said toroidal coils, other fixed con-
tacts engaged by a second and a third of said
rotary contact medns, certain of said last-men-
tioned fixed contacts being electrically common
ard the remainder of said last-mentioned con-
tacts being adaptsd for counnection to different
sources Of power, means to energize another of
said coils to cause fnsverment of said frst-rmen-
tioned rotary contact means fiom closed to open-~
¢ircuit- eondition and to thereupon energize the
first~-mentioned c¢oil whereby both coils hold said
switch in energized position.

8. In a rotary electro-magnetic switch, a main
shaft, & plurality of rctary contdet means con-
structed and arranged in balanced relation
thereon, an electro-magiet for holding said con-
tact means in one wosition, spring means moving
said contact mears into another position when
said electro-magnet is deenergized, said electro-
magnet ‘comprising an armature constructed and
arranged on said shaft in balanced relation, to-
roidal solenoid coils acting on said armature,
a plurality of identical insulatihg discs, fixed con-
tacts mounted on one of said discs and engage-
able by one of the rotary contact means and con-
nected to oprposite ends of one of said toroidal
coils, other fixed contacts mounted on another of
said discs and engageable by another of said
rotary eontact means when said one rotary con-
tact means is in open-circuit position, means to
energize another of said coils to cause movement
of said one rotary contact means from closed to
open-circuit conditionn and to thereupon energize
the first-mentioned coil whereby both coils act
to hold said switch in energized position, said
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discs being recessed to form enclosed cavities
between adjoining discs for said rotary contact
means.

9. In a rotary eclectro-maghetic switch, an
electro-magnet comprising a rotary bhalanced
armature, a main shaft rotated by szid arma-
ture, field coils for energizing said armature, a
housing for said electro-magnet and a cover
therefor both of magnetically conductive mate-
rial, a plurality of identical insulating dises cen-
trally recessed to provide a cavity for fixed and
moving contact members when two of said discs
are nested together, said discs having in oune
face radial grooves, fixed line and load contact
members received in said grooves and having
contact portions extending into said eavity, ro-
tary contact members mounted on said main
shaft and movable therewith to engage and dis-~
engage said fixed contacts, a securing bolt elec-
trically and structurally joining two load contacts
of adjacent discs, the opposed contacts in said
dises being adapted for connection to normal and
emergency power lines respectively, spring means
biasing said main shaft to engage one rotary con-
tact into engagement with the emergency and
load contacts, energization of said electro-magnet
causing said spring means to be overcome and
to move said one rofary contact to open-circuit
position and simultaneously moving another ro-
tary contact into engagement with the normal
and load contacts, and an insulating cover dise
nested against the end of said contact support-
ing discs. )

10. In a rofary electromagnetic switch, a plu-
rality of rotary contact means at least one of
which is a bridging contact, an electromagnet for
holding said contact means in one position
against a normal bias into another position, said
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electromagnet comprising a rotary armature,
solenoid coils acting on said armature, fixed con-
tacts engageable by said bridging contact means
and connected to opposite ends of one of said
coils, other fixed contacts engageable by another
of said rotary contact means when said bridging
contact means is in open-circuit position, means
to energize another of said coils to cause move-
ment of said bridging contact means from closed
to cpen-circuit condition and thereupon to ener-
gize the first mentioned coil whereby both coils
act to hold said switch in energized position.
HAROLD E. SCHLEICHER.
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