April 22, 1947, P. D. ZOTTU 2,419,307
HIGH FREQUENCY SWITCHING SYSTEM
Filed Aug. 30, 1943 3 Sheets-Sheot 1

U‘I

2

.”HL_J
@

23

HIGH PREQUENCY
osciLLAToR |

ﬁ.«!ﬂﬂ'—‘-

qu. 1

g '

+ 120

ne S

Py 119 E\ -

125 124 ﬁj p oo /d"‘?“ ~ize
I

s ——ll,
~J 10

_-__& o

INVENTOR.
PauL D. Zotru.

> DR St hrodeoik

AHorn ed.




April 22, 1947 P. D. ZOTTU 2,419,307

HIGH FREQUENCY SWITCHING SYSTEM

Filed Aug. 30, 1943 3 Sheets-—-Sheet 2
94 '
N 2 92
| S AR Yo
o Eiha——ha
: o ibader:

INVENTOR.
PauL D. ZoTTu.

BY Qﬁy?dkmﬁﬂﬁ

AHorngyA




April 22, 1947. P. D. ZOTTU 2,419,307

HIGH FREQUENCY SWITCHING SYSTEM

Filed Aug. 30, 1943 3 Sheets—Sheet 3

32
5 f35 szJ
//, ————
rd
/
/
-
,//5/ ," \,
yd 4
// o \\
/ 7 N
sy (7 / T —
70 2 *-‘1}(\'), o
—-"‘*,L _l__ ~ g . e §
g / N 798 ,—-IOG_;‘;\ ‘
// AN | 02 A ! 21 I : ;
/ }:‘: { J\""‘{"'T— y o /: . g “\ 2 ‘ ibo
‘ ?I, X ', |l '/. l\‘ ’— ‘l__’} - -
L JEERERR O Q) = 1B
N = R aWN\Ew
Y ‘3 i Gs))/ / \\ L N I/ g
AY \ 1 -
\.\\ C:G/,’ \\f“'l ; I% /1/(7‘5
\\\~ ; Lz ‘\\\J | e :I’G‘,'
‘‘‘‘‘ @7 99 F_’f,—’( S -
&1 77
l::e!—' g \\
10 ’ 19 3
\ & // \\ @
f
Wz SL* ~ Aot
) e ‘\ ,/“C L, el /‘
s wh 2 3
\ /
\\\ // el
N -8
Tar 25/ 24)
5 Fig. 3.
33 128 (33 34
3% 7 as
S ! 33K
:zz::nz.i OG—) [
i -7
- -
107) 7 bt 7 lLiog |
INVENTOR.

PauvL D. ZotTu.

Fig. 9. oY ()u-j?.vp = rodeoid

Atorney.




Patented Apr. 22, 1947

UNITED STATE

2,419,307

S PATENT OFFICE

2,419,307

NCY SWITCHING
YSTEM

Paul D. Zottu, Louisville, Ky., assignor to The
Girdler Corporation, Louisville, Ky., a corpora-

HIGH-FREQUE
S

tion of Delaware

Application August 30, 1943, Serial No. 500,736
{Cl. 200—6)

15 Claims.

This invention relatés to heating or treating
objects -or materials by electrical energy and is
particularly directed towards a system of switch-
ing by means of which ga single oscillator or elec-
trical generator of high-frequency, high-voltage,
electrical energy may be used to supply a plural-
ity of material heating or treating devices.

As explained in my Patent No. 2,307,344, dated
January 5, 1943, and entitled “Electrical heat-
ing,” presses are frequently used to apply pres-
sure to material while such material is subjected
to electrical disthermy which uniformly raises
its temperature. In the manufacture of plywood
panels, or other objects constructed of wood
veneers, each veneer or thin sheet of wood is
coated with a suitable adhesive material and ar-
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ranged beneath the platens or pressure applying .

members of the press. An adequate period of
time is always required in assembling each unit
preparatory to the application of pressure and
heat for the production of the final product.
Heretofore this has meant that the high fre-
quency oscillator or generator has been idle dur-
ing these periods. -

For application of electrical energy for the
production of heat in materials generally con-
sidered as insulators, the generation of the heat

is obtained by the energy loss in the dielectric
or the electrical insulating material. Because
the heating effect is proportional to the square
of the voltage and directly to the frequency, it
is desirable to utilize high, optimum, values of
both. By way of example the voltage may be
of the order of from 1,000 to 50,000 volts and the
frequency of the order of from 100,000 cycles to
10,000,000 cycles per second. Preferably the velt-
age is maintained as high as possible for the
particular application. This means that the volt-
ages involved, without provision of safety fea-
tures, are dangerously high. - Corona discharges
are likely to occur but these may be minimized
by providing concuctors of relatively large size
and of proper design. These requirements give
rise to additional problems if the physical con-
nections of large size conductors are changed
fromn one press to the other, and to quite a large
extent renders impractical the transfer of large
size conductors from one press to another and
to the generator. With separate sets of con-

ductors; there would be present the continual
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hazard of incorrect connections and energizatio
of conductors which were supposed to be de-
energized. : :

In carrying out the invention in one form
thereof a single high frequency oscillator or gen-
erator is provided to supply high frequency elec-
trical energy to a plurality of material treating
devices any one of which may be electrically con~-
nected to the high frequency oscillator while the
remaining devices are electrically connected to
ground. In this manner all hazard is removed
and the efficiency of the system as a whole is
greatly improved by reason of the fact the oscil-
lator need be deenergized only during the cper-
ation of a transfer switch. }

In accordance with the present invention the
transfer switch itself embodies many. feaiures
of invention g few of which may here be men-
tioned. A movable contact connected to the
high frequency generator is arranged selectively
to apply. the output to cooperating contacts in
turn connected to the respective material treat-
ing devices. ~Additional movable contacts are
connected so that each device which is not re-
ceiving electrical energy from the oscillator ‘is
connected to ground. Each stationary contact
structure is supported at the end of a tubular
conductor which is itseif supported on insulators
bolted to the base of the switch. These tubular
conductors add to the general ruggedness of the
switch and provide a  convenient means for
motunting rotatable electrical conductors which
extend therefrom. The movable input contact
is supported at the end of a centrally located con-
ductor around which there extends for a con-
siderable distance a grounded tubular conductor
of substantially greater diameter. The inner and
outer conductors in effect form a short concentric
line. The high voltage inner conductor is di-
rectly connected to the movable contact while
the grounded outer conductor of the concentric
line is directly connected through bearing struc-
ture to the remaining movable contacts.

For further details of construction and for a
more detailed description of all features of the
invention, reference is to be had to the accom-
panying drawings, in which:

Fig, 1 illustrates diagrammatically my inven-
tion as applied to & plurslity of material treat-
ing devices;
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Fig. 2 is a side elevation,
the structure of Fig. 3;

Pig. 3 is a plan view of a switch structure em-
bodying the invention;

Fig. 4 is a schematic illustration of a further
safety feature in accordance with the invention;
and .

Fig. 51is a fractional sectional view taken on the
line 5—5 of Fig. 3 with certain of the parts
omitted.

Referring to Fig. 1, a high frequency oscillator
or generator 10 is shown connected by an inner
conductor I of a concentric line to & movable
contact 2 which through stationary contact 13
and a conductor 14 is connected to an electrode
I8 of a material heating or treating device 16 angd
to ground G. Though the invention is applicable
to material heating or treating devices of many
kinds it will be assumed ‘that the device 16 is a
press generally of the type shown and described
in the aforesaid Patent No. 2,307,344.

The aforesaid concentric line also includes an
outer conductor 11 which is electrically connected
to movable contacts (8 and (9 which through co-
operating stationary contacts 20 and 2{ connect
to ground the conductors 22 and 23 leading to
the electrodes of the additional presses 24 and 25.
The connection of the outer conductor 171 to
ground G is by way of conductor 26.

When the desired heating operations have been
completed at the press 16 and are to be initiated
at the press 24 it is only necessary to rotate the
movable contact structures 12,18, and 19 to bring
the movable contact 12 into engagement with the
stationary contact 20.. When this is accomplished
the movable ccntacts {8 and (9 connect the sta-
tionary contacts (3 and 21 to ground G. In this
manner the presses 16 and 25 may be worked
upon in perfect safety inasmuch as there is no
possibility of the application of electrical en-
ergy thereto from the oscillator 10.

Referring to Figs. 2 and 3, the preferred form
of my invention, it will be ‘observed that the
transfer switch as a whole is principally support-
ed by means of four vertically extending angle
irons 3/—34 to which there ig suitably secured,
85 by welding or by bolted brackets (not shown),
& supporting plate 35. The angle irons 31—34
may be Interconnected at their bases by steel
plates 36, Fig. 2, or the
be anchored to a suitable foundation, by flanges
(not shown) welded t- the bottom of each angle
iron. By utilizing the angle irons, the switch as
a8 whole may be readily enclosed by attaching

partly in section, of

side panels to the angle irons 31—34, the en-

closure being omitted in.the drawings. While
the angle irons, with their bottom braces 36 and
the central plate 35, provide a relatively rigid
structure, additional ruggedness is obtained by
the disposition of the conductors themselves,
As shown in Pig. 2, the central conductor 28
is of tubular shape and of substantial diameter.
Its lower end is provided with a flange 38, bolted
to a cooperating flange 39, mounted on an in-
sulator 40, which is itself bolted to the base of
the switch by means of the flange 41. Similarly,
the tubular conductors 42, 43, and 44 are each
provided with a flange 45, secured to a flange 48,
carried by an insulator 47. Each of the insula-
tors 41, by means of a bottom flange 48, is bolted
to an upright support 49, whiéh, in turn, is bolted
to the base of the switch structure. In Fig. 2,
only the tubular conductors 28, 42, and 44 are
shown, the conductor 43, as will be seen from Fig.
3, being disposed directly behind the conductor

angle irons 31—34 may
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44. The triangular disposition of the conductors
42, 43, and 44 adds substantial stability to the
structure as a whole and additiona! support is
also provided by the ceatrally disposed conductor
28. From the output conductors 42, 43, and 44,
there extends individual tubular conductors 14,
22, and 23. For example, the tubular conductor
14 has one end solder-sweated into a T-fitting 51
rotatably mounted on the conductor 42, the upper
and lower ends of the T-fitting having formed
integrally therewith a plurality of resilient con-
tact fingers 52 and 53 which provide a substantial
area of contact as well as a wiping action
throughout the circumferential area of the tubu-
lar conductor 42. Though two sets of these fin-
gers 82 and 53 have Leen shown, in most cases
only the fingers 52 need be provided. The lower
end of the T-fitting may rest upon the upper
smooth surface of the flange 45. The flange it-
self is secured to the end of the tubular conductor

‘42 by means of a screw 54 threaded into a plug

54a which is solder-sweated into the open end of
the conductor 42. The conductors 22 and 23 are
mechanically and electrically secured to the con-
ductors 43 and 44 by identical structure, a de-
scription of which neeqd not be repeated.

The input conductor (1 leading from the high
frequency oscillator 10, Fig. 1, is disposed at a
substantially lower level than the output con-
ductors (4 and 23. It i mechanically and elec-
trically attached to the central conductor 28 by
a T-fitting 55 of construction identica} with the
fitting §1.

The supporting plate 38, Fig. 3, is provided
with openings 56, §7, and 58 through which the
tubular conductors 42, 43, and 44 extend. These
openings are covered hy insulating members §9,
60, and 61, suitably secured to plate 35, as by
bolts or screws. Each insulating member has an
opening corresponding in size with the outer
diameter of the tubular conductors 42—44, and
provides additional support therefor., To equal-
ize, or more uniformly distribute the electrical
fleld, voltage-gradient rings 60a and 6la, Fig, 2,
are prefgrably provided around the conductors,
and adjacent to the respective openings through
which they extend.

The open, upper erd of each of the tubular
conductors 42, 43, and 44 is closed by means of
a plug 62, solder-sweated therein. Stationary
contact structure is secured to each conductor by
means of threaded screws 63 extending into each
plug 62. The stationary contact structure 13,
Fig. 2, consists of a lower member secured by the
screw 63 to the plug 62, and an upper member
64 which is provided with a plurality of resilient
contact fingers 65, Fig. 3, which .Jprovide a wiping
or self-cleaning contact with the movable con-
tact structure, such as the movable contact 12.
The stationary contact structures 20 and 2{ are
identical in construction with the one just de-
scribed.

The movable contact structures are mechani-
cally united but electrically separate. More par-
ticularly, the movable contact 12 is formed as an
extension of one end of g tubular arm 66, the
opposite end of which nests within one side of
an L-shaped fitting 67, Fig. 2. The other side of
the L-shaped fitting is rotatably mounted over
the end of the tubular conductor 28. It is pro-
vided with a plurality of resilient contact fingers

68 which form a wiping or self-cleaning area of
contact around the circumference of conductor
28. By means of a plux 69 solder-sweated within
the fitting 67 this fittting may be secured to an
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insulating member 10, as by a screw 71, The in-
sulating member 70 is also secured to the con-
ductor 66 by means of a threaded screw 12; and
to flanges 74 and 715 cxtending upwardly from
L-shaped fittings 16 and 11, which, in turn, sup-
port the movable contacts 18 and 19. Each of
the L-shaped fittings 16 and 11, Fig. 3, is secured
to a tubular conductor 80, Fig. 2, provided with
plugs in opposite ends, each of the lower plugs
having a threaded stub 8! by means of which
each of conductors 80 is secured to an annular
bearing structure, the rotatable part of which is
in the form of a ring 82. In this manner, the in-

sulating member 10 is supported at a plurality of -

points, and it also serves mechanically to inter-
connect the movable contact arms and the mov-
able contacts 12, 18, and 19, although electrically
insulating them one from the other. The rota-
table ring 83, of the bearing structure, is shown
to consist of two parts, the lower part 84 having
an inturned end 85 forming an annular channel,
into which extends a Zange 81 extending from a
stationary ring 88.

The rotatable contact structure may be Op-
erated through an actuating mechanism includ-
ing a shaft 99, journalled at 91 and 92, and sup-
ported from a bracket 83 secured to the plate 35,
as by the bolts 94. On the end of the shaft 90
ig a beveled gear 94 which meshes with a beveled
gear 95, secured by a tapered pin 96 to a stub
shaft 97. The stub shaft 97 is carried by a flange
98 secured to an upper steel plate 99, as by the
bolts 100. The plate 89 is spaced from the plate
70 by means of three or more insulators fot, 102,
and 103, respectively held in position by the
threaded screws 108, A bar or rod 106, of in-
sulating material, Figs. 3 and 5, is clamped to the
plate 35 as indicated at 16T and 108 and it ex-
tends through and closely fits within openings
provided in conductors 28 and 17. The function
of this rod 106, Fig. 3, is to mechanically inter-
lock the conductors. It resists any torque result-
ing from rotation of the movable contact {2, par-
ticularly the fitting 67, on conductor 28.

Further, to make more uniform the distribution
of the electric field surrounding the input con-
ductor 28, the outer conductor 11 is solder-
sweated to the stationary ring 88 and depends
therefrom to form a short section of a concen-
tric line. The outer conductor 17, terminating
above the T-fitting 55, is provided with a rounded,
open end {i6 which may be a ring of seamless
tubing soldered thereto. The ring 88 has its in-
ner edge flush with the central opening 112 Pig. 3,
provided in the plate 85.

The switch structure as a whole, Fig. 3, 1s con-
centric or symmetrical with respect to a central
axis. A circle 112 drawn about the central axis
intersects the centers of the triangularly disposed
stationary contact structures 13, 20, and 21. If
more than three stationary contacts are desired it
will, of course, be understood that additional sta-
tionary structures may readily be provided. For
example, for six stationary contacts, additional
assemblies would be provided intermediate the
contact structures 13, 20, and 21. If desired, the
switch may be constructed with only two sta-
tionary contacts disposed diametrically opposite
each other. In all forms of the invention, the
shaft 90 is rotated to shift the movable contact
structure from one circuit closing position to an-
other selected circuit closing. position. For ex-
ample, if the shaft 90 be rotated in a clockwise
direction, as viewed in Fig. 3, the movable con-
tacts 12, 18, and 18 likewise rotate in a clockwise

2,419,307

direction. As soon as the contact 12 is moved

between the resilient contact fingers of the sta-

tionary contact 20 the contacts 18 and 18 will

occupy corresponding positions with respect to
5 the stationary contacts 13 and 21,

Electrical energy from the oscillator, Fig. 1,
may then flow by way of conductor 11, and the
fittings 55 to the centrally disposed conductor 28;
thence by way of the L-fitting 67, the conductor
66, contact 12, and from the stationary contact
28 to the conductor 43; thence by a T-fitting and
conductor 22, Fig. 1, to the press 24 or to another .
desired material heating or treating apparatus.
At the same time, the conductors 14 and 23, Figs.
15 1and 2, are, by the contacts 18 and 19, their fit-

tings 16 and T1, the tubular conductors 80, the
bearing ring 83, and the supporting ring 88, con-
nected to ground through the plate 35 and the
angle irons 3{—34. The electrical field surround-
90 ing the high-tension high-frequency conductor 28
is uniformly distributed throughout its length by
reason of the provision of the depending tubular
conductor 11. Conductors 1T and 28 form a con-
~ centric line of relatively short length.
93 The transfer switch is not intended to make and
pbreak the high-voltage high-frequency current
supplied by the oscillator 10. To insure that it
does not, and also as an additional safety fea-
ture, a cam, shown in Fig. 4 as a star wheel 1185,
is secured to the shaft 90. Assuming the parts
are all in the positions as shown in the drawings
and it is desired to energize the oscillator 0, the
starting switch 116 is momentarily depressed.
Thereupon a contactor §1T which controls the
supply of energy to the oscillator 10 is closed
through an energizing circuit which may be
traced from a positive supply line 118 through
normally closed contacts 119, the starting switch
116, the operating coil 120 of the contactor {11
and through a normally closed stop switch f21 to
‘the negative supply line {22, Upon closure of the
contactor {1, the high frequency oscillator 10 is
energized for the supply of high-voltage high-fre-
quency electrical energy to the central conductor
28 and thence by movable contact 12, stationary
contact 13, and the conductor 18 to the press 16.
The closure of the contactor 171 also completes
a holding circuit for the operating coil 23 through
the contacts (23. The oscillator 10 may be de-
energized by momentarily operating the stop but-
‘ton (21 which, it will be seen, interrupts the hold-
ing circuit for the operating coil 120. i
. If, during operation of the oscillator 10, ‘the
shaft 80 is rotated a slight amount, a cam follower
5124 is moved upwardly by a curved surface on
the star wheel [ 15 to interrupt the circuit traced
through the contacts 119, the cam follower 124
forming a part of a lever pivoted at 125. This
means that at any time movement of the rotat-
able contact structure is initiated, the oscillator
10 1s immediately deenergized and prior to the
disengagement of the movable contact structures
with their respective stationary contact struc-
tures.

While a preferred embodiment of the invention
has been described, it is to be understood the ap-
. pended claims are intended to cover a1l modifica-
tions which fall'within the spirit and scope of the
present invention, .

What Is claimed is: )

1. A transfer switch comprising a frame mem-
ber provided with an opening at the center and
with additional openings symmetrically disposed
with respect thereto, bearing means supported
from said frame at said central opening, an in-
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put conductor extending through sald central
opening in spaced relation with respect thereto
and with said bearing structure, stationary con-
tact structure extending through each of said
symmetrically disposed openings, electrically in-
sulating means for supporting each said station-
ary contact structure from said frame member,
a contact arm pivoted on said input conductor
for rotation into and out of engagement with any
one of said stationary structures, and additional
contact arms supported from said bearing means
for engagement with each of said stationary con-
tact structures not engaged by said pivoted con-
tact arm. )

2. A transfer switch comprising a frame mem-

ber provided with an opening at the center and
with additional openings symmetrically disposed
with respect thereto, bearing means supported
from said frame at said central opening, an input
conductor extending through said central open-
ing in spaced relation with respect thereto and
with said bearing structure, stationary contact
structure extending through each of said sym-
metrically disposed openings, electrically insulat-
ing means for supporting each said stationary
contact structure from said frame member, a
contact arm pivoted on said input conductor for
rotation into and out of engagement with any
one of said stationary structures, additional con-
tact arms supported from said bearing means for
engagement with each of said stationary contact
structures not engaged by said pivoted contact
arm, and insulating means mechanically locking
together said contact arms.
. 3. A transfer switch comprising a plurality of
stationary contact structures, means supporting
said structures at equal distances from an axis,
an input contact arm, means rotatably support-
ing said arm for rotation about said axis for selec-
tive engagement with any one of said structures,
bearing means concentric with said axis and
spaced a substantial distance therefrom, contact
arms supported by said bearing means for move-
ment into and out of engagement with the struc-
tures not engaged by said input contact arin,
electrical insulating means interconnecting said
input arm and said contact arms, and switch
actuating means connected to said electrical in-
sulating means for operating said input arm and
said contact arms for simultaneous movement
from one to the other of their respective posi-
tions.

4. A transfer switch comprising a plurality of
stationary contact structures, means supporting
said structures at equal distances from an axis,
an input contact arm, means including a tubular
conductor for rotatably supporting said arm for
rotation about said axis for selective engagement
with any one of said structures, bearing means
concentric with said axis and spaced a substan-
tial distance therefrom, contact arms supported
by said bearing means for movement into and
out of engagement with the structures not en-
gaged by said input contact arm, electrical insu-
lating means interconnecting said input arm and
said contact arms, switch actuating means con-
nected to said electrical insulating means for op-
erating said input arm and said contact arms
for simultaneous movement from cne to the othar
of their respective positions, and a grounded tu-
bular conductor concentric with said axis elec-
trically connected to said bearing means and said
contact arms.

5. A transfer switch comaprising a centrally dis-
posed plate having a plurality of openings, a plu-
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rality of conductors extending through said
openings and each terminating in contact struc-
ture spaced from said plate, relatively movable
contact arms for opening and closing a plurality
of circuits, an insulating member mechanically
interconnecting said contact arms, a plurality of
insulators secured at one end to said member, an
actuating member secured to the opposite ends
of said insulators, and means for moving said ac-
tuating member to prodice said relative move-
ment of said contact arms.

6. A transfer switch comprising a centrally dis-
posed plate having a plurality of openings, a plu-
rality of tubular conductors extending through
said openings and each terminating in contact
structure spaced from said plate, a voltage gra-
dient ring disposed about cach conductor near
said plate, relatively movable arms for engaging
said structures to open and close a plurality of
circuits, an insulating member mechanically in-
terconnecting the movable arms, a plurality of
insulators secured at one end to said member,
an actuating member secured to the opposite ends
of said insulators, and means for moving said
actuating member o produce said relative move-
ment between said arms and said contact struc-
tures,

7. A transfer switch for high-voltage high-fre-
quency electrical energy comprising, a central
tubular conductor for said energy, an input con-
tact arm rotatably mounted on the end of said
conductor, a plurality of tubular conductors syms
metrically spaced outwardly from said centiral
conductor, stationary switch structure mounted
on the ends of each of said outer conductors for
selective engagement by said input contact arm,
kearing means spaced from but concentric with
said central conductor, means including an insu-
lating member interconnecting said input arm
and said bearing means to provide additional
support therefor, and means including additional
insulating members for rotating said input arm
for engagement with a selected stationary con-
tact structure.

8. A transfer switch for high-voltage high-fre-
quency electrical energy comprising, a central
tubular conductor for said energy, an input con-
tact arm rotatably mounted at an end portion of
said conductor, a plurality of tubular conduc-
tors symmetrically spaced outwardly from said
central conductor, stationary switch structure
mounted on the ends of each of said outer con-
ductors for seléctive engagement by said input
contact arm, bearing means spaced from but
concentric with said central conductor, means
including an insulating member Interconnecting
said input arm and said bearing means to pro-
vide additional support therefor, means includ-

‘ing additional insulating members for rotating

said input arm for engagement with a selected
stationary contact structure, and means includ-
ing electrical insulation for mechanically inter-
connecting said outer conductors.

8. A transfer switch fer high-voltage high-
frequency electrical energy comprising, a cen-
trally located input conductor, an input contact
arm rotatably mounted on said conductor, said
arm having a plurality of resilient contact fingers
producing a wiping contact around the circum-
ference of said central conductor, a plurality of
additional conductors symmetrically spaced out-
wardly from said central conductor, stationary
contact structure carried by each of shid outer
conductors, each said structure including e plu-
rality of resilient contact fingers for ‘producing
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a wiping engagement with said input arm as it
is moved into and out of contact engagement
therewith, bearing means concentric with and
spaced from said central conductor, a grounded
tubular conductor concentric with said central
conduct~r and enclosing it to form a concen-
tric line, means connecting said outer conductor
to said bearing means, separate contact arms,
means supporting said separate contact arms
from said bearing means for movement into en-
gagement with each stationary contact struc-
ture not engaged by said input arm, insulating
means interconnecting said input arm and said
separate contact arms at points beyond the plane
of said contact structures, and means operable
upon rotation of said insulating means for im-
parting simultaneots movement to said input
arm and to said separate arms for connecting
a selected stationary contact structure to said in-
put conductor while simultaneously connecting
each of the remaining conductors to said
grounded conductor. '

10. A transfer switch for high-voltage high-~
frequency electrical energy comprising, a cen-
trally located tubular input conductor, an input
contact arm rotatably mounted on the end of
said conductor, said arm having a plurality of
resilient contact fingers producing a wiping con-
tact throughout the circumference of said con-
ductor, a piurality of additional conductors sym-
metrically spaced outwardly from said central
conductor, stationary contact structure mounted
on the ends of each of said outer conductors,
each said structure including a plurality of resil~
jent contact fingers for producing a wiping en-
gagement with said input arm as it is moved into
and out of contact engagement, bearing means
concentric with and spaced {rom said central
conductor, a grounded tubular conductor concen-
tric with said central conductor and enclosing it
to form a concentric line, means connecting said
outer conductor to said bearing means, separate
contact arms, means supporting said separate
contact arms from said bearing means for move-
ment into engagement with each stationary con-
tact structure not engaged by said input arm,
insulating means interconnecting said input arm
and said separate arms at points beyond the ends
of said conductors and their contact structures,
and means spaced from said contact structures
for rotating said insulating means for imparting
simultaneous movement to said input arm and to
sald separate contact arms for connecting a
selected stationary contact structure to said in-
put conductor while simultaneously connecting
each of the remaining conductors to said
grounded conductor.

11. A high voltage transfer switch compris- -

ing a plurality of stationary contacts and a single
movable contact, means for supporting and
moving said movable contact into and out of
engagement with any one of said stationary con-
tacts, additional means including other movable
contacts for connecting to ground each of the
stationary contacts not engaged by said mov-
able contact, means including a rigid conductor
and an insulator for supporting each of said
stationary contacts, and means including rotat-
able structure disposed between each stationary
contact and each said insulator for connecting
each of said rigid conductors to separate elec-
trical loads and rotatable with respect to said
rigid conductors.

12. A transfer switch for high-voltage, high-
frequency electrical energy, comprising a tubular
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input conductor, rotatable input contact struc-
ture having a central portion provided with &
series of resilient contact fingers disposed around
said input conductor for establishing an elec-
trical connection thereto, said input structure
having an elongated arm supported by, and ex-
tending outwardly from, said central portion,
means for rotating said arm about an axis com-
mon to said central portion and said input con-
ductor, output contacts disposed in coplanar re-
lation with the plane in which said arm’ is ro-
tated and spaced one from the other for suc~
cessive engagement by said contact arms, means
including separate supporting insulators for
said input and output contacts whereby sub-
stantial air spacings are provided between them,
and means for connecting to ground each output
contact not engaged by said input contact com-
prising contact arms insulated from said input
contact structure and rotatable about said axis
by said means for rotating said input contact
structure. :

13. A transfer switch for high-voltage, high-
frequency electrical energy, comprising a cen-
trally disposed tubular.input conductor forming
the inner conductor of a high-frequency elec-
trical concentric line, centrally disposed contact
supporting structure rotatable about the axis of
said conductor and having axially elongated
terminal means adjacent one end thereof in
telescopic relatively rotatable conductive engage-
ment with said conductor, actuating means ad-
jacent but spaced from said one end of said con-~
ductor for rotating said supporting structure
about said axis, contact means electrically con-
nected to, and mechanically carried by, said sup-
porting structure intermediate said terminal
means and said actuating means, a portion of
which contact means projects radially outward
a substantial distance beyond the periphery of
said supporting structure, means electrically in-
sulating said contact means from said actuating
means, a plurality of output contacts spaced out-
wardly from said supporting structure and sym-
metrically arranged around the axis thereof for
selective engagement by said contact means,
and means arranged to engage and electrically
connect to ground each one of said output con-
tacts that is not engaged by said contact means
comprising conductive means carried by and pro-
jecting outwardly from said supporting structure
in insulated spaced relation with respect to said
contact means. ‘

14. A transfer switch comprising a rigid con-
ductor, a rotatable conducting arm having a hub
portion which resiliently fits over an end portion -
of said conductor for good electrical contact
therewith and for rotation with respect thereto,
at least two stationary contacts spaced one from
the other for selective engagement by said arm,
rotatable structure axially spaced from.the end
portion of, and mounted concentric with, sald
conductor, a contact arm carried by said struc-
ture and connected thereby to ground for en-
gagement with each stationary contact not en-
gaged by said rotatable arm, an actuating mem-
ber axially and outwardly spaced from said end
portion, and means including insulators inter-
connecting said actuating member and said arms
for moving said rotatable arm from one station-
ary contact position to another and for simul-
taneously moving each said contact arm into en-
gagement with another of said stationary con-
tacts.

15, A transfer switch comprising a rigid con-
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ductor, a rotatable conducting arm having a hub
portion which resiliently fits over an end por-
tion of said conductor for electrical contact
therewith and for supporting it for rotation with
respect thereto, a plurality of stationary con-
tacts spaced one from the other for selective
engagement by said arm, rotatable -structure,
means mounting said structure concentrically of
sald conductor and axially spaced from the end
thereof, a grcunded contact arm carried by said
structure for engagement with each stationary
contact not engaged by said rotatable arm,
means rotatable about the axis of said rigid con-
uctor and spaced axially thereof and outwardly
from the side of said rotatable arm opposite said
hub portion, means including insulators spaced
from each other and connected to said rotatable
means and to said rotatable arm for moving it
from one stationary contact position to another,
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means for simultaneously moving each said con-
tact arm into engagement with each of sald sta-
tionary contact not engaged by said rotatable
arm, and an outer conductor concentric with said
rigid conductor connected to ground and to each

of said contact arms.
PAUL D. ZzoTTU.
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