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1
This invention. relates. to electric.switches, and
more particularly.to.a motor driven switch:suit-
able for.use.in.an. electric circuit such as a direc~
fion finder.’

- In direction finders.it has.been proposed to re-

verse. the. connections .to.the. antenna.and.con-
commitantly reverse. the connections to.an.indi-
cating. meter.. Various .methods. have been sug-
gested and employed.to.provide such reversal af
connections, including.vacuum tube.switches and
mechanical switches. For. portable. instruments
subject. to. shock. it .is believed - that mechanical
switehing arrangements. might.he preferable to
vacuum tube switching. arrangements. Mechani-

cal switching, however, requires consideration . of -

various.problems .such. as.a fairly. high speed of
operation, such as 600. or.more.reversals.of. the
connections.per minute. The. switching between
the antenna and-a. direction finder receiver re-
quires.a balanced construction so that .each con~
riection has the same inductive and capacitive -
fects. It.also is necessary.to hold.dewn to. a
minimum the transfer of erergy duefo capacitive
effects between the switch parts. The mdke and

break: of -the switch must be. positive.at.all times,

andthere must be no.mechanicalvibration of.the
switch.contact after the.switch has been.opened.
In accordance. with. the. bresent. invention. a
switching .arrangement .has been. provided  which
has. taken. into. consideration. the above. factors
and which is.used with a spaced loop.antenna ar-
rangement.to. provide, in effect, a double. pole
double throw switching arrangement between the
antenna and a direction. finder receiver.. In addi-
tion. the switch also concommitantly. reverses the
connections to an indicating instrument, and this
reversal - makes- and breaks the. circuits subse-
quent to and prior to the make and break of the
double pole double throw switching arrangement.

Therefore, it is an object: of the present in-
vention to. provide.an improved switch. particu-
larly. suited for switching radio. circuits. ~

Still, another. . object. 6f - this Invention. is. to
provide an improved motor. driven switch which
is positive in action.in'making and breaking cir-
cuits.and which has.no v1bratoly aatlon of. the
switch contacts.

The features of this.invention are seb. forth with
partlculamty in the. appended claims. Qther and
furthe:; objects. of- this. invention will subse-
quently.- become. apparent by. reference. t0. the
followmg descr}ptlon ta.ken in. connectlon w1th
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tmnal view. of the swltch shown in Elg 1. .algng

contacts and the relatlon beuw en the
cams together with their apph atl

tion fnder circuit.

" Referring. to Figs. 1 and. 2 of the. drawing, there
is shown. a switch contained in a housing ha 'ng
a.frame.l1, a front panel.l2, and a top cover. l3

TFhe front panel 12 may. be secured to. the frame
{1 by.suitable means such as screws Ié The front
panel supports all of the switch contact elements

Fhe_ends of the frame Il are provided. with smt-
able bearing members. l5 which suuport a._cam
shaft 16 having thereon a. plurality of adjustably
positioned -cams #7- to 22, inclusive.  The latter
two.cams 21 .and .22, dlffer in construction from
the. other. cams. and are separated.by. a. shleld
23.from the other cams. The cams each operate
a.cam. follower 24.supported.adjacent the free
end. of a flat steel spring. 25 mounted in an insulat-
ing. block, assemply. 26. whlch is secured to the
front. panel- 12: by suitable fastening means such
as screws.27. Each steel .spring 25.is. arranged
5 to, actuate by means of an insulating spacer 28
a.nickel silver spring 29.having at. an interme-
diate point thereon a platinum. iridium contact
3. The lower exXtremity. of the nickel silver
spring 29.is also supported within the insulating
block assembly - 28.and.is arranged.in physical
contact. with an_electncal contact member 32
extending through an insulating bushing 33. to
the exterior. of the switch cabinet. A stationary
adiustable contact 34. of platinum iridium is sup-
poried at the end of a threaded screw member 36
mounted in an. insulating blogk or. bushing 37
extending through the front.panel-{2. This con-
struction. reduces. to 2. minimum the capacity
effect. between the spring. 29 angd the screw .mem-
ber.36. Adjacent the insulating block 37-there is
provided.a connecting lug. 38 retained.in position
by the_lock nut 39 which also retains in position
the. adjusted. serew. member. 36, The. msulatmg
members 87 33 and.26 are preferably of.a. ma-
terial- sich. as. polystyrene which. has suitable
electrical. insulafing. and power fagtor characs-
téristics. so. that. a. switch may, be used-In radio
fLequen,cy, circuits.

The shaft {6 is ‘arranged-to be.connected {0 an
electric. motor. which, in one application, is cper:
ated.at a speed of.600.R. P. M, In order to bro-
vide a minimum of. friction hefween the cam I8
and the spring 25 to be actuated. thereby, it has
been found desirable to. provide. a,
24 i th ._f_.-ormoia mm'_ tuge roller.
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elimination of friction reduces the possibility of
introducing into the action of the spring 25 cer-
tain undesirable mechanical vibrations. Further-
more, the roller bearing reduces the generation of
heat which otherwise would affect the operation
of the steel spring 25. In order that the make and
break of the contacts 31 and 34 be sharply de-
fined, the movable contact 31 is located at an in-
termediate point on the cantilever portion of
the nickel silver spring member 29. Furthermore,
to insure simultaneous operation of g plurality
of such contacts, the cooperating contact 34 is
arranged to be adjustable. This permits an ac-
curate determination of the making and break-
ing of each individual contact.

By referring to Fig. 3 it will be seen that the
cams {7 to 20 are arranged to control make and
break switch contacts 41 to 44, respectively, and
that the contacts 41 and 42 are open when the
contacts 43 and 44 are closed. These contacts
‘are arranged in a circuit between a pair of spaced
loop antennas 45 and 46 and a direction finder
receiver 41. The switch contacts 41 to 44 are
arranged to operate in the manner of a double
pole double throw switch. In order that there
be no interaction between the radio frequency
circuit connected to the switech contacts 41 to 44
and the switch contacts 48 and 49 operated by
the cams 21 and 22, there is provided the shield
23. The contacts 48 and 49 are connected be-
tween one terminal of the output circuit of the
receiver 47 and an indicating circuit which in-
cludes a meter 5f. The meter 51 is connected
across a pair of capacitors 52 and 53, the com-
mon juncture of which is grounded,

In the position shown in Fig. 3 it will be seen
that the receiver 47 is connected to the loop an-
tennas 45 and 46, It may now be assumed that
the cam shaft is operating to rotate all of the
cams in a clockwise direction. It will be noted
that the next contact operation to oceur will be
the opening of the contact 49. Subsequent there-
‘to the contacts 43 and 44 will be opened and
thereupon the contacts 41 and 42 will be closed
50 that the antennas 45 and 46 are reversed with
respect to the input circuit of the receiver 47.
After the contacts 42 and 4f have been closed
the contact 48 will be closed. Prior to the open-
ing of the contacts 41 and 42 the contact 48 again
will be opened. Thus it is seen that the cams
21 and 22 operate to make and break the associ-
ated switch contacts 48 and 49 subsequent to and
prior to the operation of contacts associated with
the cams 17 to 20. By having the cams 2f and
22 operate the associated switch contacts 48 and
48 in the manner described, the meter 51 is as-
sured of proper indication in accordance with the
energy received from the directional antennas.
The capacitors 52 and 53 will each time be
charged to a potential and a current flow will he
established through the indicator tending to
equalize the charges on these capacitors if either
one of the .capacitors receives a higher potential
than the other. The meter 51 is a Zzero center
instrument which will be deflected to the rignt
or to the left to indicate as to whether the trans-
mitting station has a bearing to the right or to
the left of the position indicated by the direc-
tional antennas. The amount by which the indi-
cator of the meter is defiected in any case is de-
pendent upon the amount of deviation of the
directional antenna from the bearing of the
transmitting station.

While the cams {7 to 22 have been shown as
having a particular coordination as indicated in
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Fig, 3 it, of course, is to be understood that when
desired this relation may be changed since each
of the cams is arranged to be adjustably posi-
tioned upon the cam shaft 16. Thus by adjust-
ment of the cams upon the cam shaft 16 together
with the adjustment permitted by the stationary
switch contact, it becomes apparent that great
accuracy may be obtained in the determination
as to when the switch is to be operated.

It furthermore will be appreciated that while
the present invention has been disclosed as ap-
plied to a direction finding receiving system, the
switch is susceptible to applications in other fields
where similar requirements must be met. The
invention therefore which has been shown in a
particular embodiment is not to be limited there-
by since obviously variations may be made there-
in commensurate with the scope of the invention
set forth in the appended claims.

‘What is claimed is:

1. An electric switch adapted to be motor driven
comprising a container, a cam shaft housed
therein and having a plurality of cams, said cams
being arranged to actuate a pluralify of switch
contacts, each set of switch contacts compris-
ing a flat cantilever steel spring supporting ad-
jacent the free end thereof a ball bearing cam
follower, a movable cantilever spring insulated
from and arranged parallel to said first spring
member to be actuated thereby and having at
an intermediate point thereon a switch contact,
and an adjustable stationary contact supported
by a member extending substantially perpendicu-
lar to the spring supporting said movable switch
contact.

2. An electric switch adapted to be driven by
a motor comprising a housing supporting therein
a cam shaft having a plurality of cams, a pair
of switch contacts for each cam including a flat
steel spring member fixed at one end and pro-
vided adjacent the free end thereof with a ball
bearing cam follower, another flat spring mem-
ber having one end fixed at a point spaced from
the fixed end of said steel spring member ar-
ranged parallel to said first spring member, said
other spring member. carrying an .insulating
member arranged for continuous contact with
said first spring member and supporting at an in-
termediate point thereon g movable switch con-
tact, an adjustable stationary switch contact sup-
ported from said housing by a member arranged
substantially at right angles to said spring mem-
bers, and means for retaining said adjustable
contact in adjusted position.

3. A shielded electric switch adapted to be
driven by a2 motor comprising a shielded housing
having a cam shaft, a plurality of cams for said
shaft adapted to be adjustably positioned there-
on, a circuit maker and breaker for each cam
including a flat cantilever steel spring mounted
upen a radio frequency insulator and arranged
in a plane parallel to the longitudinal plane of

said cam shaft, a roller bearing cam follower

motunted adjacent the free end of said spring, a
flat cantilever spring electric conductor mounted
upon a radio frequency insulator and arranged
parallel to said first spring, insulating means
mounted. between the free ends of said springs
to tranSmit movement from one spring to the
other, an electric contact mounted at an inter-
mediate point on said second spring, a radio fre-
quency insulator supported by said “housing
parallel to said springs, a threaded electric con-
ductor mounted in said latter radio frequency

insulator substantially perpendicular to the plane
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of said electric conductor spring, and a contact
mounted on the end of said electrical conductor
for cooperation with the contact carried by said
electrical conductor spring.

4. A shielded electric switch adapted to be driven
by a motor comprising a shielded housing having
a cam shaft, a plurality of cams mounted on said
shaft, a circuit maker and breaker for each cam
including a flat steel spring cantilever mounted
upon a radio frequency insulator and arranged
in a plane parallel to the longitudinal plane of
said cam shaft, a roller bearing cam follower
mounted adjacent the free end of said spring
cantilever, a flat spring electric conductor
cantilever mounted upon a radio frequency in-
sulator and arranged parallel to said first spring
cantilever, insulating means interposed between
the free ends of said spring whereby a cam may
impart simulfaneous movement thereto, an
electric contact mounted at an intermediate point
on said second spring cantilever, an electric ter-
minal connected to said second spring cantilever
and extending through a radio frequency in-
sulator to the exterior of said shielded housing,
a radio frequency insulator supported by said
housing parallel to said springs, a threaded
electric conductor mounted in said latter radio
frequency insulator substantially perpendicular
to the plane of said spring cantilevers, a contact
mounted on the end of said threaded electric con-
ductor for cooperation with the contact carried
by said electric conductor cantilever, and an
electric terminal connected to said threaded
electric conductor at the exterior of said housing.

5. A shielded electric switch adapted to be
driven by a motor comprising a shielded housing
having a cam shaft, a plurality of cams mounted
on said shaft, a circuit maker and breaker for
each cam including a flat steel spring cantilever
mounted upon a radio frequency. insulator and
arranged in a plane parallel to the longitudinal
plane of said cam shaft, a roller bearing cam fol-
lower mounted adjacent the free end of said
spring cantilever, a flat spring electric conductor
cantilever mounted upon a radio frequency in-
sulator and arranged parallel to said first spring

cantilever, insulating means interposed between

the free ends of said spring whereby a cam may
impart simultaneous movement thereto, an elec-
tric contact mounted at an intermediate point
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on said second spring cantilever, an electric ter-
minal connected to said second spring cantilever
and extending through a radio frequency insu-
lator to the exterior of said shielded housing, a
radio frequency insulator supported by said hous-
ing parallel to said springs, a threaded electric
conductor mounted in said latter radio frequency
insulator substantially perpendicular to the plane
of said spring cantilevers, a contact mounted on
he end of said threaded electric conductor for
cooperation with the contact carried by said
electric conductor cantilever, and an electric ter-
minal connected to said threaded electric con-
ductor at the exterior of said housing, said cams
being arranged in groups each individual to a
different electric circuit, and shielded means
mounted within said housing to separate said
groups of cams.

8. A motor driven switch comprising, a shaft,
a cam mounted on said shaft, an insulating block
assembly, a cantilever steel spring secured in said
block assembly and extending in the plane of said
cam, a roller bearing follower mounted on the
free end of said spring and bearing continuously
on said cam, a second cantilever spring having
one end secured in said block assembly and spaced
from the fixed end of said first named spring,
said second spring extending parallel to said first
named spring, an insulating member secured to
the free end of one of said springs and bearing
continuously on the free end of the other spring,
a movable contact secured to an intermediate
part of said second named spring, and a sta-
tionary contact mounted opposite said movable
contact.
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