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OQur invention relates to switches and, more particu-
larly, to radio frequency transfer switches.

It is an object of our invention to provide a large cur-
rent switch for radio frequency which has a long life.

It is another object of our invention to provide a radio
frequency transfer switch capable of operating under a
large current over a long period of time.

Still another object of our invention is tc provide a
radio frequency transfer switch having pressure springs
which are protected from the radio frequency fields.

An ancillary object of our invention is to provide means
for protecting back-up springs in a high frequency switch
from the high frequency field.

In accordance with one embodiment of our invention,
we provide a transfer switch comprising a rotating shaft
which is caused to rotate in response to the action of
one of a pair of electromagnets. Connected to the shaft
is a lever arm extending outward on both sides of the
shaft. On each side of the shaft connected to the afore-
mentioned arm is a contact assembly. The contact as-
sembly comprises a pair of projections extending outward
from the arm and extending slightly toward each other
at their outer extremity so as to obtain an L-shaped con-
figuration. A contact piece is supplied which rests on
the support projections. A pair of pressure springs are
provided on one side of the contact bar so as to press
the contact bar against the support projections and a pair
of moving contact pieces are provided on the other side
of the contact bar. The support projections of the sup-
porting arm are constructed of dielectric material and
the contact bar and contact pieces are constructed of
electrically conducting material. By this arrangement,
the contact bar shields the pressure springs from the
R. F. fields of the currents passing through the contact
bar and a further advantage is obtained by removing the

spring from the concentrated portions of the electro- |

magnetic field. A plurality of secondary switches are
also connected to this shaft so as to be operated in re-
sponse to the rotation of said shaft.

The novel features which we consider characteristic
of our invention are set forth with more particularity in
the appended claims. The invention, however, with re-
spect to both the organization and the operation therefor,
together with other objects and advantages may be best
understood from the following description of specific
embodiments when read in connection with the accom-
panying drawings, in which:

Figure 1 is a plan view of apparatus embodying our
invention;

Fig. 2 is an end elevation view partly in section of
the apparatus shown in Fig. 1.

Fig. 3 is a view in elevation partly in section of the
apparatus shown in Fig. i, taken along the line 1II—III
of Fig. 1;

Fig. 4 is a cross-sectional showing of the apparatus
shown in Fig. 1, taken along the line IV—IV of Fig. 1.

In accordance with the embodiment of our invention
shown in the drawings, we provide a shaft 6 of di-
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electric material which has attached thereto, near one
end thereof, a cross arm 8 preferably of dielectric ma-
terial which extends cutward from the shaft 6 on either
side of the shaft 6. Connected to the cross arm 8 on
either side of the shaft 6 are two contact assemblies each
of which comprises a contact bar 16, each of which is a
short bar of conducting material; a pair of lift projec-
tions 2 which are preferably constructed of dielectric
material and which are connected to the cross arm 8
and extend downward and partially under the contact
bar 10 so as to support the contact bar 10. Springs 14
are provided for exerting pressure on contact bars 10,
which springs are located between the cross arm 8 and
the contact bars 18 so as to exert a force having a tend-
ency to increase the separation between the cross arm
8 and the contact bars 18. The width of the contact bars
10 is preferably substantially greater than the diameter or
width of the pressure springs 14 so that the bar 10 shields
the spring 4 from R. F. fields. Fastened to the contact
bar 18 on the opposite side of the contact bar from that on
which the pressure spring 14 is located are a pair of
moving contact pieces 16, The moving contact pieces 16
are supplied to make electrical contact with a pair of
stationary contact pieces 18 and 19. The contacts 18
each have separate supporting blocks 2%, and the con-
tacts 19 are supported by a single large block 23.

The stationary contact pieces have connections (not
shown) asscciated therewith for supplying current there-
to or deriving current therefrom. For example, when
the apparatus is being employed as a transfer switch, each
of the separately supporting blocks 21 shown in Fig. 2
as separately supporting contacts 18 are conmected to
load circuits. The center block 23, which supports con-
tacts 19, is connected to a prime source of power. Con-
versely, a different source of power could be connected
to each of the contacts 18 and a single load connected
to contacts 19 which are supported by block 23. Thus
by operation of the switch either source of power could
be connected to the load circuit.

The shaft 6 is mounted on a base plate 20 so that its
axis remains relatively stable but so that it may be readily
rotated about its axis.

Connected to the shaft 6 at another point along the
length of the shaft 6 from the poini at which the cross
arm $ is connected is a lever arm 22 which extends out-
ward on both sides of the shaft 6. Connected to the
lever arm 22 near each extremity thereof is a piece of
magneiic material 24 such as a piece of iron. In the
region of each piece of magnetic material 24 is an electro-
magnet 26 capable of exerting a force on the pieces of
magnetic material 24 by means of a magnetic field gen-
erated by the eleciromagnet. The electromagnets 26 are
located substantially the sanie distance from the axis of
the shaft 6 as are the pieces of magnetic material 24.
Thus when a current is supplied to the electromagnets 24,
a force is exerted on the pieces of magnetic material 24
which tends to cause the shaft to rotate about its axis.
When the shaft 6 rotates in response to one of the electro-
magnets 26 being activated, the cross arm 8 is caused to
rotate a short distance about the shaft 6. When the cross
arm § rotates one end of the cross arm 8 moves down-
ward toward the base plate 20. As that end of the cross
arm 8§ moves down toward the base plate 20, the moving
contact members 16 are caused to engage the stationary
contact members 18 and 19 and thereby complete a circuit
which extends from a first of the stationary contact pieces
18 through = first of the moving contact pieces 16, through
the contact bar 19 and a second moving contact piece 16
to a second stationary contact piece 19, Thus when the
shaft is rotated in a clockwise direction, when looking at
the apparatus as shown in Fig. 2, the right side of the
cross arm 8 will close the contacts 16, 18 and 19 on the
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right side of the shaft, thereby completing a circuit there-
through. It will be readily seen that when the contacts
16, 18 and 19 on the right side of the shaft § are closed,
the contacts on the left side of the shaft 6 must of neces-
sity be opened. This apparatus, therefore, has the ad-
vantage when employed as a transfer switch that an opera-
tor cannot inadvertently supply power to the second load
circuit. when power is being applied to the first load
circuit,

Since the contact bars 10 lie between the pressure
springs 14 and the contact pieces 16, and since the cross
arm 3 and the lift projections 12 are of dielecrtic material,
a current passing through the contact pieces 16, 18 and
19 and the contact bars 16 will not produce substantial
radio frequency field in the region of the pressure springs
14 because the springs 14 are located outside the electric
field of the circuit. The pressure springs 14 are, there-
fore, protected from the R. F. fields and will not be heated
and injured thereby.

Water pipes 28 are connected to the mountings 21, 23
for the stationary contacts 18 and 19 so as to cause
cooling water to pass therethrough.

A vplurality of secondary cross arms 30 are also con-
nected to the shaft 6 so as to be rotated in respounse to
the rotation of the shaft 6. These secondary cross arms
30 are made of dielectric materials and are adapted to
contact elecirical contact boards 32, 34 whean the shaft 6
is rotated through a predetermined number of degrees.
Preferably the apparatus should be so constructed that
when ore side of the main switch comprising the contacts
16, 18 and 19 is closed, one side of each of the secondary
switches comprising the secondary cross arms 39 and the
electrical contact boards 32, 34 is closed.

Although we have shown and described specific embodi-
ments of our invention, we are aware that other modifica-
tions thereof are possible. Our invention, therefore, is
not to be restricted except insofar as is necessitated by the
prior art and the spirit of the invention.

We. claim as our invention:

1. An electrical switch comprising a contact bar having
end portions, and a pair of contact members positioned
between said end portions a supporting member for said
contact bar, a pair of springs positioned between said
supporting member and said contact bar, said springs
respectively being positioned such that each of the springs
is connected with one of said end portions of the contact
bar and with said pair of contact members being posi-
tioned between said pair of springs, and a pair of spaced
stationary contacts adapted for connecticn with said con-

tact bar to supply radio frequency current through said ©

contact bar and between said stationary contacts, with
each of said springs having a diameter and said contact
bar having a width greater than said diameter such that
said bar is operative to shield said pair of springs from
the radio frequency field established by said current.

2. In electrical switching apparatus, the combination of
a cross arm having a plane surface, a pair of spaced sup-
port projections extending from said cross arm in a direc-
tion substantially perpendicular to said surface, a contact
bar positioned between said support projections and sup-
ported thereby, a pair of pressure springs positioned be-

30

40

45

60

4

tween said cross arm- and said contact bar, said pair of
springs being positioned substantially parallel to said pair
of support projections, said pair of springs being in addi-
tion positicned between said support projections, with a
pair of contact members being connected to said contact
bar, with said pair of contact members being positioned
between said pressure springs.

3. In electrical switching apparatus, the combination of
a cross arm having a plane surface, a pair of spaced. sup-
port projections extending from said cross arm.in a direc-
tion substantiaily perpendicular to said surface, a contact
bar positioned between said support projections and sup-
ported thereby, a pair of pressure springs positioned be-
tween said cross arm and said contact bar, said pair of
springs being positioned substantially parallel to said pair
of support prcjections, said pair of springs being in addi-
tion positioned between said support projections, with a
pair of contact merbers connected to said contact bar and
being positioned between said pressure springs, with said
contact members being in addition positioned on one side
of said contact bar and said springs being positioned on
the opposite side of the contact bar.

4. In electrical switching apparatus, the combination of-

a cross arm havirg a plane surface, a pair of spaced sup-
port projeciions extending from said cross arm in a direc-
tion substantiaily perpendicular to said surface, a contact
bar positioned between said support projections and sup-
ported thereby, a pair of pressure springs positioned be-

tween said cross arm and said contact bar, said pair of

springs being positioned substantially parallel to said pair
of support projections, said pair of springs being in addi-
tion positioned between said support projections, charac-
terized by each of the support projections including. outer

xtremity portions, with the respective outer extremity

portions extending toward each other such that each of

said support projections thereby has an L-shaped con-
figuration, with the respective outer extremity portions
being positioned substantially parallel to said cross arm
and further respectively extending toward each other.
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