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UNITED STATES PATENT OFFICE 

HIGH-FREQUENCY ELECTRICAL 
APPARATUS 

Joseph F. Frese, Baltimore, Md., assignor to The 
Monitor Controller Company, Baltimore, Md., 
a corporation of Maryland 

Application May 27, 1944, Serial No. 537,703 
(C. 200-171) 7 Claims. 

1. 
My invention relates broadly to high frequency 

high voltage electrical switches and contactors 
and more particularly to an improved construc 
tion of electromagnetically actuated high fre 
quency SWitch and contactor System. 
One of the objects of my invention is to pro 

vide an improved construction of high frequency 
electrical switch and contactor system which is 
efficient in operation and capable of manufac 
ture and production inexpensively on a maSS pro 
duction Scale. 
Another object of my invention is to provide 

a high frequency electrical switch and contactor 
system having means for maintaining an align 
ment of groups of contactors with respect to 
coacting contact members while allowing safe 
spacial displacement of the contactors With re 
spect to the coacting contacts for high potential 
operation. 
Another object of my invention is to provide 

a construction of high voltage high frequency 
electrical switch System including a carrier for 
a multiplicity of contacts which is electromag 
netically displaceable for closing a multiplicity 
of contacts with yieldable means for individually 
maintaining the contactors in alignment with 
the coacting contacts. 

Still another object of my invention is to pro 
vide a construction of high voltage high fre 
quency electrical switch in which a carrier of 
insulation material is arranged to be displaced 
by an electromagnetic actuator for controlling 
the opening and closing of a multiplicity of elec 
trical contactors and coacting contacts where 
the contactors are each Supported in Spacial re 
lation on the carrier. 

Still another object of my invention is to pro 
vide an improved construction of electrical con 
tactors for cooperation with coacting contacts 
including means for yieldably mounting the con 
tactor for maintaining alignment of the con 
tactor with respect to the coacting contacts 
throughout the path of travel of displaceable 
supporting means for the contactor. 
Other and further objects of my invention 

reside in a construction of aligning means for 
multiplicity of displaceable contactors in an elec 
trical switch assembly as set forth more fully 
in the specification hereinafter following by ref 
erence to the accompanying drawings in which: 
- Figure 1 is a front elevational view of the high 
frequency high voltage switch of my invention 
with parts associated with the contact System 
broken away and illustrated in section; Fig. 2 is 
an end view of the switch and contact system of 
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my invention with certain of the parts broken 
aWay and illustrated in section; Fig. 3 is a top 
plain View of the Switch and contact system of my 
invention. With the contact Supporting panel 
biroken a Way and illustrated in section; Fig. 4 is 
a fragmentary vertical sectional view through 
the SWitch and contact system taken on line 4-4 
of Fig. 1: Fig. 5 is a bottom plan view of the 
electromagnetic actuator of the Switch System of 
my invention. With certain of the parts broken 
away and illustrated in section; Fig. 6 is a top 
plan view of a modified form of high frequency 
high voltage Switch embodying my invention; 
Fig. 7 is a front elevational view of the modified 
form of Switch illustrated in Fig. 6 with certain 
of the parts broken away and illustrated in sec 
tion; Fig. 8 is an end view of the modified form 
of SWitch shown in Figs. 6 and 7 with parts 
broken away and illustrated in section for more 
clearly explaining the construction and opera 
tion of the Switch system of my invention; Fig. 9 
is a fragmentary longitudinal sectional view 
taken on line 9-9 of Fig. 6; Fig. 10 is a frag 
mentary CroSS-Sectional view taken on line 0-0 
of Fig. 6; Fig. 11 is a horizontal sectional view 
taken Substantially on line - of Fig. 10; 
Fig. 12 is a fragmentary vertical sectional view 
taken on line 2-2 of Fig. 10; and Fig. 13 is a 
fragmentary vertical Sectional view taken on line 
3-3 of Fig. 7 and illustrating the arrangement 

of contacts carried by the insulated panel struc 
ture. 

Referring to the drawings in detail reference 
character indicates a mounting plate of insula 
tion material which may be secured to any avail 
abie Supporting Surface anad against which the 
Spacers 2 are secured for mounting the panel of 
insulation material represented at 3. Spacer 
blocks 4 are secured against panel 3 and form 
the abutment means against which the mount 
ing foot 5 is secured. Bolt members a extend 
through the spacers 2, panel 3 and spacer blocks 
4 and through the in Wardly directed end of each 
mounting foot 5 as shown. Nuts b are secured 
Over the ends of bolts a for Securing each mount 
ing foot 5 in position with the planes thereof ex 
tending Substantially parallel and spaced one 
from the other. Each mounting foot 5 is pro 
vided with a multiplicity of parallelly disposed 
slot 5a through which projections on resilient 
mounting sheets 6 extend. These projections are 
indicated as parallel extending interlocking mem 
bers 6d. which extend through coacting slots 5d. 
in each mounting foot 5. The members 6 also 
have oppositely directed projections 6b which ex 
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tend through aligned slots b in coacting mount 
ing plates Whilch serve as mounting means for 
the electromagnetic actuator represented gener 
ally at 8. The mounting plates are counter 
parts of mounting plates 5 and are spacially re 
lated thereto through the intermediary of the re 
Silient members 6. The oppositely directed pro 
jections Sa and 6b on resilient members 6 inter 
lock mounting plates 5 and and provide a Sub 
Stantial shock-proof mounting for the operating 
unit 8. 
The Operating unit 8 comprises an electromag 

netic core structure closed upon itself at the end 
5 and terminating in pole pieces it and at 
its opposite end. An armature showin at 2 pro 
vided with a substantially T-shaped head is is 
arranged for longitudinal movement through the 
core structure of the magnetic actuator. A pair 
of drive links 5 are connected to opposite SideS 
of the armature member 2 and extend through 
bracket members is mounted on Opposite Sides 
of the core structure. Bracket members 6 Serve 
as guides through which the drive links is move. 
The drive links are thus confined to movemeint 
in a path coincident with the axis of the arma 
ture 2 according to the movement of the head 
4 of the armature 2 with respect to the pole 
pieces O and f of the magnetic System. The 
operating Winding for the magnetic actuator is 
represented at supported on magnetic Core 
structure 8 by means of plates 8 of insulation 
material. 
A pad 9 is secured to the end of the magnetic 

frame 8 and serves as an abutment for lin 
iting the movement of the bar of insulation na 
terial shown at 20. Bar 20 is carried by the drive 
links 5 through spacer members 2 and inter 
connecting bolts 22 as shown in FigS. and 2. 
Thus closing of a circuit through the operating 
winding electromagnetically controls the mag 
netic operating unit So that core structure 8 
and the magnetized poles () and attract the 
head A of the movable armature 2 thereby 
imparting movement through drive links 5 to 
the bar 20 of insulation material. 
The bar 20 carries a plurality of Sets of Con 

tactors in Spaced position. These contactors are 
symmetrically arranged With respect to bar 2 
and in the form of my invention illustrated in 
Figs. 1-5. Two sets of contactors are arranged 
to make before break while another set of col 
tactors are arranged to move from Open posi 
tion to make position and make after break of 
the aforesaid sets of contactorS. 

I have shown make before break contactors at 
opposite ends of the insulated bar 20 at 23 and 
24. The contactors 23 and 2 each consist of a 
transverse member 25 having a central Strip-like 
projection 26 extending therefrom into a slot 2. 
formed adjacent each end of the insulated bar 
20. The slots 27 serve as pockets into which 
the projecting lug 26 extends. The transverse 
portion 25 of the contactor is constantly urged 
to a position in which the contactor is seated 
against bar 2 by means of coil springs 28. Coil 
springs 28 are each arranged in tubular Spring 
guides 29 which are seated in recesses 3 in the 
panel of insulation material represented at 3f. 
Panel 3 is the support for the sets of Stationary 
contacts that coact With the contactOrS. 
The contactors 23 and 24 have their transverse 

portions 25 extending in opposite directions on 
either side of the insulated bar 20 and Serving 
as carriers for the contact members represented. 
at 32 and 33. Contact members 32 and 33 are 
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4. 
normally urged into closed circuit position with 
coacting contacts 34 and 35. The coacting con 
tacts 34 and 35 are supported on bracket mem 
bers represented at 36 and 3 extending from 
panel 3i. The bracket members 36 and 3 
are Supported on insulated panel 3 by bind 
ing posts 38 and 39. These bracket inenberS 
36 and 37 extend from panel 3 to positions which 
support contacts 34 and 35 clear of adjacent 
structures or ground. The contacts are SO Sup 
ported that maximum spacial relation is main 
tained with respect to objects or circuits of Oppo 
site polarity for thereby minimizing Spark-OWer 
or discharge losses. The spacial relation of the 
inwardly directed ends of brackets 35 and 37 
is such that bar 2 of insulation material may 
reciprocate therebetween and the proportions are 
such that contact is made between contact men 
bers S2 and 35 and contact members 33 and 36 
before insulated bar 2 reaches a position abut 
ting with pad 9. The transverse portions 25 
of the contactors 23 and 24 are each provided 
with central longitudinal extending lugs 69 which 
serve as center means for the Surrounding coil 
Springs 28. Thus coil springs 28 acting in Cup 
like cylindrical or tubular guides 29 Serve to con 
tinuously urge contact members 32 and 34 and 
33 and 35 into make position. Movement of these 
contact raembers to open circuit position from 
normal closed circuit position is produced upon 
energization of the operating winding 7. 
The insulated bar 2G also carries a pair of 

Symmetrically arranged contactS Which I have 
shown at 34 each consisting of a transversely ex 
tending contactor $2 having a central plate por 
tion 53 which is capable of reciprocative nove 
ment Within the guide frame it under control of 
coil spring $5. The guide frane is consists of 
a strip slotted at opposite sides at 4d and lib 
with a solid central portion 460 and Side Securing 
portions 4d and 4 fie which enter aligned grooves 
46 which are milled in the opposite sides of bar 
23 and Secured thereto by rivet or other Suitabie 
means indicated at . The contactor Strip 32 
Substantially floats on coil Spring 45 Within the 
confines of the frare-like member is. The con 
tactors 32 each carry contact members 8 and 
49 adjacent opposite ends thereof which are 
adapted to establish connection. With aligned 
contact members 5 and 54 respectively sup 
ported on panel 34. The contact members 59 
and 5 are assembled on panel 3 by means of 
binding posts 52 and 53. The Spacial relation of 
contact members 5 and 5. With respect to coin 
tact members 8 and 69 is Such that a Safe dis 
tance against Spark-over is maintained and the 
instant of circuit closing between contact re 
bers 48 and 49 and contact members 5 and 5 is 
predeteriained at an in Stant time after the 
breaking of circuit connection between contact 
members 35 and 36 and contact members 32 and 
33. 

Panel 3 is supported with respect to the panel 
of insulation raterial represented at 3 by means 
of transversely extending bar member 55 which 
is supported in bracket device 55 which is secure; 
to panel 3 by screw means 56. Securing screw 
5 extends through panel 3 and bracket 55 en 
gages, bar 54 Which Serves as the Supporting 
means for panel 3. 

Suitabie terminal boards of insulation ra 
terial represented at 58 are secured to the frame 
of the magnetic Operating structure 8 as repre 
Sented at 53, and Serve, as mounting neans for 
binding posts, 60 by which the electromagnetic 
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operating system may be connected in an electri 
cal control circuit. 

I may employ auxiliary Spring means for nor 
mally maintaining the armature structure in a 
position ready for actuation upon energization of 
the operating winding according to the form of 
my invention illustrated in Figs. 6-13. In this 
arrangement the drive links 5 are connected 
through spacer blocks 2 and bolt members 22 
(shown in Figs. 1 and 2) to Opposite Sides of an 
insulated bar of shorter proportions represented 
at 6f for supporting dissimilar unit contactors ad 
jacent opposite ends thereof. One contactor 
corresponds to the sets of contactors 44 hereto 
fore explained and represented at 62 as mounted 
in the foating spring support 63. The contactor 
at the opposite end of bar 6 is of the type here 
tofore represented at 25 and is shown in the in 
stant arrangement at 64. Contactor 62 carries 
contact members 65 and 66 (not shown) which 
coact with aligned contacts 67 and 68 which aire 
supported upon insulated panel 69. Contactor 
64 carries contact members 9 and which 
coact With contact members 12 and 3 which are 
supported on brackets 74 and 75 extending fro? 
insulated panel 69. Contact members 67 and 88 
are secured by binding posts 76 and 77 to insulated 
panel 69 while contact members T2 and 3 car 
ried by brackets 4 and 75 have electrical con 
nection established thereWith by binding postS 
78 and 79 carried by panel 69. 
The contactor 64 is maintained in alignment 

with bar 6 by the lug member 8 which enters 
slot 8 in insulated bar 61. Lug 80 projects up 
Wardly as represented at 82 to form a centering 
means for coil spring 83 which is housed within 
tubular guide 84 set into panel 69. A bar Sup 
port 85 extends transversely from the mount 
ing panel represented at 86 and is Secured in 
bracket 8 by means of Securing Screw 88. 
Bracket 8 is secured to panel 86 by Screw 
means 89. 
The feature of the form of my invention illus 

trated in Figs. 6-13 is the provision of the Spring 
member 90 having the convolutions 9 thereof Se 
cured concentrically about member 92 extending 
transversely of bracket 87 and having One end 
thereof at 95 anchored in a Socket 96 formed in 
bar 85 and the other end thereof shaped as a 
hook at 94 which continuously bears against the 5? 
bar of insulation material 8 tending to urge bar 
6 to a position in which the armature is re 
tracted and contact members 72- and 3-7 
closed and contact members S5-67 and 66-68 
maintained open. Coil springs 63 and 83 con 
tinuously guide the contactors in their movement 
and the switch is thus ready for operation upon 
closing of the circuit through the actuating mag 
netic winding 7. A spring guide 98 extends from 
transversely extending bar 85 and Serves as a 
centering means for the hook shaped spring 96. 
Thus spring 96 is continously active in urging 
the armature member in the position illustrated 
in Fig. 7 limited by abutment with stop 99. 
Although the arrangement of contactors illus 

trated in Figs. 6-13 is unsymmetrical in that one 
set of contactors are maintained open while the 
other set of contactors are maintained closed, 
nevertheless accurate and efficient operation of 
the switch system is maintained due to the cen 
tering action of the coil springs and the resilient 
action of the wire hook shaped Spring. 
Both forms of my invention have been found to 

be highly practical in construction and Successful 
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6 
tion in certain preferred embodiments I realize 
that modifications may be made and I desire that 
it be understood that no limitations upon my in 
vention are intended other than may be imposed 
by the scope of the appended claims. 
What I claim as new and desire to secure by 

Letters Patent of the United States is as follows: 
1. In a high frequency high voltage electrical 

switch, a contact supporting panel, pairs of Spaced 
contacts carried by said panel, a movable actu 
ator carrying a bar of insulation material dis 
placeable toward and away from Said contacts 
symmetrically therebetween, said bar of insula 
tion material having aligned grooves in opposite 
sides thereof disposed in alignment with the pairs 
of spaced contacts on said panel, a substantially 
U-shaped strip member having a Solid central 
portion and solid end portions interconnected by 
perforated side portions, the Solid end portions 
of said strip member extending into the aligned 
grooves in said bar of insulation material and 
secured thereto and the Solid central portion of 
said strip member extending in Spaced relation 
to said bar of insulation material and directed be 
tween said spaced contacts, a conductive bar 
in ember extending through the perforated side 
portions of said Strip member transversely of Said 
bar of insulation material, contacts carried by op 
posite ends of said conductive bar member in 
alignment With the contacts on Said panel and a 
coil Spring interposed between said bar of insula 
tion imaterial and said conductive bar member for 
continuously urging the contacts on Said conduc 
tive bar member into yieldable connection with 
the contacts on said panel when Said bar of in 
Stilation material is shifted to actuated position 
With the Solid central portion of Said strip linem 
ber constituting a limiting stop for said con 
ductive bar member under the action of said coil 
Spring. 

2. In a high frequency high voltage electrical 
SWitch, a contact supporting panel, pairs of 
Spaced contacts carried by Said panel, a movable 
actuator carrying a bar of insulation material 
displaceable toward and away from said contacts 
Symmetrically therebetween, Said bar of insula 
tion material having aligned grooves in opposite 
sides thereof disposed in alignment with the pairs 
of Spaced contacts on said panel, a substantially 
U-shaped Strip member having a Solid central 
portion and Solid end portions interconnected by 
perforated side portions, the Solid end portions 
of Said Strip member extending into the aligned 
grooves in said bar of insulation material and 

... Secured thereto and the Solid central portion of 
said strip member extending in spaced relation to 
Said bar of insulation material and directed be 
tween Said spaced contacts, a conductive bar 
member extending through the perforated side 
portions of Said strip member transversely of Said 
bar of insulation material, contacts carried by 
Opposite ends of Said conductive bar inenber in 
alignment with the contacts on said panel and a 
coil spring interposed between said bar of insular 
tion material and Said conductive bar member for 
continuously urging the contacts on Said conduc 
tive bar member into yieldable connection with 
the contacts on said panel when said bar of in 
Sulation material is shifted to actuated position 
with the Solid central portion of said strip mem 

in operation. While I have described my inven- , , 

ber constituting a limiting stop for said conduc 
tive bar member under the action of said coil 
spring, said conductive bar extending upwardly 
on each side of the solid central portion of said 
strip member for centering said conductive bar 
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with respect to the solid central portion of said 
strip member. 

3. In a high frequency high voltage electrical 
switch, a contact. Supporting panel, pairs of 
spaced contacts earried by said panel, a movable 
actuator carrying a bar of insulation material 
displaceable toward and away from Said Con 
tacts symmetrically therebetween, a substantially 
U-shaped strip member having a Solid central 
portion and solid end portions interconnected by 
perforated side portions, the Solid end portions 
of said strip member being secured to opposite 
sides of said bar of insulation material and the 
solid central portion of said strip member extend 
ing in spaced relation to said bar of insulation 
material and directed between Said Spaced con 
tacts, a conductive bar member extending 
through the perforated side portions of Said strip 
member transversely of said bar of insulation 
material, contacts carried by opposite ends of 
said conductive car innenber in alignment With 
the contacts on said panel and a coil Spring in 
terposed between said bar of insulation material 
and said conductive bar member for continuously 
urging the contacts on said conductive bar men 
ber into yieldable connection with the contacts 
on said panel when said bar of insulation mate 
rial is shifted to actuated position with the Solid 
central portion of said strip member constituting 
a limiting stop for said conductive bar member 
under the action of Said coil Spring. 

4. In a high frequency high Voltage electrical 
switch, a contact supporting panel, pairs of 
spaced contacts carried by said panel, a movable 
actuator carrying a bar of insulation material 
displaceable toward and away from Said Con 
tacts symmetrically therebetween, a Substantially 
U-shaped strip member having a Solid central 
portion and solid end portions interconnected 
by perforated side portions, the Solid end por- 6. 
tions of said strip member being Secured to op 
posite sides of said bar of insulation material 
and the solid central portion of Said Strip men 
ber. extending in spaced relation to Said bar of 
insulation material and directed between said 
spaced contacts, a conductive bar member ex 
tending through the perforated Side portions of 
said strip member transversely of said bar of in 
Suation material, contacts carried by Opposite 
ends of said conductive bar member in alignment 
with the contacts on Said panel and a coil Spring 
interposed between said bar of insulation nates 
rial and said conductive bar member for continu 
ously urging the contacts on said conductive bar 
member into yieldabie connection With the Con 
tacts on said panel when said bar of insulation 
material is shifted to actuated position. With the 
solid central portion of Said Strip member Con 
stituting a limiting stop for Said conductive bar 
member under the action of Said coil spring, said 
conductive bar member eXtending upWardly on 
each side of the Solid central portion of Said Strip 
member for centering said conductive bar With 
respect to said Solid central portion of Said strip 
member. 

5. In a high frequency high voltage electrical 
switch, a panel of insulation material, a pair of 
brackets depending front opposite sides Of Said 
panel and terminating in upwardly directed con 
tacts, a bar of insulation in atterial orerative in a 
plane extending between said contacts, said bar 
of insulation material being slotted in the upper 
extremity thereof, a conductive bar member ex 
tending transversely of Said bar of insulation 
material, a strip member extending downwardly 
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8 
into the slotted upper extremity of said bar of 
insulation material, and Supporting Said trans 
versely extending bar member and projecting 
vertically therefrom, said panel of insulation. Ina 
terial being recessed immediately above the up 
per extremity of said strip member, a tubular 
member disposed in the said recess and depend 
ing downwardly toward said strip member, a coil 
spring centered within said tubular member and 
extending around said strip member and opera 
tive against said conductive bar member, and 
contacts carried by the lower faces of the oppo 
Site ends of Said conductive bar member and Op 
erative to establish electrical Connection. With 
the upper faces of the contacts carried by Said 
bracketS. 

6. In a high frequency high voltage electrical 
Switch, a panel of insulation material, a pair of 
bracketS depending from Opposite SideS. Of Said 
panel and terminating in upWardly directed con 
tacts, a bar of insulation material Operative in a 
plane extending between Said contacts, said bar 
of insulating material being slotted in the upper 
extiremity thereof, a conductive bar member ex 
tending transversely of Said bar of insulation 
material, a strip member extending downwardly 
into the slotted upper extremity of Said bar of 
insulation material, and supporting said trans 
versely extending bar member and projecting 
vertically therefrom, said panel of insulation 
naterial being recessed immediately above the 
upper extremity of Said strip member, a tubular 
member disposed in the said recess and depending 
downwardly toward said strip member, a coil 
Spring centered within said tubular member and 
extending around said Strip member and opera 
tive against Said conductive bar member, and 
contacts carried by the lower faces of the opposite 
ends of said conductive bar member and operative 
to establish electrical connection with the upper 
faces of the contacts carried by said brackets, 
said conductive bar member having a flattened 
portion immediately adjacent said strip member 
and forming a Seat for said coil Spring and ex 
tending upwardly on each side of Said coil spring 
for Centering Said coil Spring with respect to said 
Strip member. 

7. In a high frequency high voltage electrica 
SWitch, a panel of insulation material, a pair of 
bracketS depending from opposite sides of said 
painel and terminating in upwardly directed con 
tacts, a bar of insulation material operative in a 
plane extending between Said contacts, said bar 
of insulation material being slotted in the upper 
extremity thereof, a conductive bar member ex 
tending tranSVersely of said bar of insulation 
material and having a central flattened portion 
and a pair of upwardly directed end portions each 
carrying contacts thereon with contacting faces 
adapted to establish electrical connection with 
the aforesaid upwardly directed contacts, a 
thinble-like device carried by said panel of insu 
lation material in alignment. With the flattened 
central portion of Said conductive bar member, a 
strip member extending vertically from the slot 
ted upper extremity of said bar of insulation 
material and through the fiat central portion of 
Said conductive bar member and extending ver 
tically therefrom, and a coil spring disposed in 
Said thimble-like member and directed toward 
said conductive bar member and extending 
around Said Strip member and Seated against 
the flat central portion of said conductive bar 
member for normally urging the contacts on said 

75 conductive bar member into electrical conneci 
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tion with the contacts on said brackets pre 
paratory to a circuit opening Operation upon 
vertical movement of Said bar of insulation 
material. 

JOSEPH. F. FRESE. 
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