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My invention relates to electric position indi-
cators and, more particularly, to electric means
for accurately tuning. radio equipment. :

In many radio transmitter tuning dials, as hig
as fifty revolutions en.the control dial are re-
quired to tune from one end of the tuning band

to the other end of the tuning band. In actual-

use, there are really only:a few definite points
in the entire tuning band that are normally used,
and it is very helpful if these relatively few points
can be quickly. and. accurately indexed. Me-
chanical “clicker”. devices. for such tuning are
known in the prior art, but these devices are not
sufficiently accurate.

One broad object of my invention is to elec-
trically indicate with accuracy the location of a
machine element, :

A more specific-object of my invention is the
provision of means for electrically - indicating
with accuracy when radio equipment, in the tun-
ing operation thereof, has been tuned to a se-
lected wave length.

The foregoing recited objects are merely: il-
lustrative, and- many other objects of my inven-
tion will, no doubt, become apparent from a study
of the following specification and the accom-
panying drawing, in which:

Figure 1 is a, side view of. one embodiment of
my invention; :

Fig. 2 is a perspective view of a modification
of my invention; ang :

Fig.-3 is an enlarged detail of a portion of the

subject-matter of my invention shown in Fig: 2.
To facilitate the disclosure of my invention,

I have shown the elements somewhat diagram- -33

matic. ‘ .

In Fig: 1, {. designates-the tuning equipment
for a radio transmitter; or for that matter any
other: type of tuning equipment, or other ma-
chine, having elements the exact location of
which during operation is-to be determined.

To operate the tuning equipment, I show a
handwheel 2. for operating the shaft 3 which, in
turn, operates- the mechanisms-of .the tuning
equipment. The. handwheel has the actuating
handle 4 and is usually provided with graduations
on_its face, or. edge, or hoth, for coacting with
the index. §. To save time, the handwheel is
rapidly operated to about the desired tuning po-

sition and-then the vernier mechanism §. may .

be:actuated to slowly and accurately operate-the
tuning equipment. : : :
The-vernier equipment may, of course, take any
desirable form, but as shown includes -a. spring
biased shaft having an operating knob-7 and a
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pinion 8 for engaging the gear: teeth 9 on.the
handwheel-2. By slowly moving the knob, a very
slow tuning operation may be effected.

To . accurately indicate when a certain tuning
operation is- effected, I provide a plurality of
adjustably mounted position indicators generally
indicated by 10, 11- and (2, respectively. These
units are all alike and a description of one will
thus suffice. ‘

The base. 13 is slidably mounted in the sub-
base 14; and when the apparatus is set up, the

-base. is moved to the exact desired position and

then clamped in position on the sub-base by the
heads of screws {5 and (6. :

On the base. I pivotally mount a lever IT. This
lever is normally biased by spring 20 to the posi-
tion shown at the right in Fig. 1, in which posi-
tion contacts 18 and {9 will be in engagement.
‘When tlhie lever has been actuated, the lever will
trip counter-clockwise to a position as shown for
levers 21 and 22. The lever then makes contact
with stop 23, and the biasing force of spring 20
now is to the left of pivot 24. . The lever thus
remains in the counter-clockwise position.

The position indicating circuit includes a bat-
tery B, a light L, a slip-ring assembly S, the shaft
3, which is threaded as shown to receive the con-
ductive traveling nut 25, contact 26 on nut 25,
contact 27 on lever i7, lever {1, contact {8:on
lever-11, adjustable contact {9, back to the bat-
tery.

A’ better understanding can, no doubt, be had

“from a study of a-typical operation. Suppose an

accurate tuning is to be effected for the position
to be indicated by lever 11. The attendant oper-
ates handwheel 2 through knob 4 until nut 25 is
in the neighborhood of lever i7, but preferably
still to, the left of this lever. . Then through suit-
able actuation of the vernier mechanism, the nut
25 is slowly moved toward the right. As soon as
the correct. position. is. attained, contacts 26 and
21 close thus establishing the circuit hereinbe-
fore traced.. A very accurate indication of the
correct. point. is thus indicated by signal light L,
.because the rigid pivoted lever {7 permits the
-closure of contacts.18.and 19 and 26 and 27 only

“over an. extremely short excursion of nut 25. For

example; if nut 2§ is.still to the left of the correct
-position by as little as 0.001 of an inch, the circuit
for. gignal -light. I, would be:open at contacts 26
and 27, and if the nut 25 is moved to the right
-of the correct position by as little as 0.001 of an
inch, the circuit for the signal light I, would be
opened - at .contacts. (8 and 19. Thus, the ac-
curacy: of the indication, depending of course on
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the accuracy of making the various parts, would
be of the order of --0.001 inch. )

This degree of accuracy may be excessive in
some cases so that it may be desirable to make
the contacts 18 and 2T more or less resilient, as
shown. 'This will give a greater tolerance to the

position of nut 25 during which the signal light °

would be energized, and thus a greater tolerance
in the tuning whenever such tuning tolerance is
permissible.

T have shown a plurality of indicating positions
as is evidenced by levers 21 and 22. As nut 25
is moved to the right, all those levers to the left
of nut 25 will be tripped, as shown. On return
movement of the nut 25, the nut engages the
arms 30, 31, 32, ete., to set all the levers.

To make the device operative in either direc-
tion, the levers 1T, 21, 22, etc., may be modified
as shown in Fig. 3. The levers need not neces-
sarily be actuated by a traveling nut, but may be
actuated by a suitable disc, as disc 40 shown in
Fig. 2, having one or more projections, as pro-
jection 41,

In the showing in Fig. 2, the levers are all
mounted for individual circumferential adjust-
ment about dise 40 on individual bases (not shown
to clarify the disclosure) corresponding to the

bases 13, 13’ and {3’ shown in Fig. 1.

To effect accurate tuning, the handwheel 42 is
first actuated directly by knob 43 until projection
41 is somewhere near the desired position, which
position can be read off the graduations on the
handwheel in relation to the fixed index ‘shown.
The vernier mechanism 44 may then be clutched to
handwheel 42 and manipulated to slowly move
the disc 48 to the correct position:

At the instant the desired tuning is effected, a
circuit is established from battery B’, the slip-
ring assembly 45, the disc 40, projection 41, con-
tact 46 which may be slightly resilient, lever 41,
contact 48 which may also be slightly resilient,
adjustable contact 49, signal light 50 to the bat-
tery B’. Again, if the projection, or contact, 41
is just short of the desired position, contacts 41
and 46 are open, and when a trifle too far in the
clockwise position, contacts 48 and 49 are open.

To make the indication equally effective for
either direction of rotation, it is clear that con-
tacts 46’, 48’ and 49’ should be so positioned that
the contacts 48’ and 49’ and contacts 41-and 46’
are closed, on counter-clockwise rotation, when
projection 41 is in exactly the same mechanical
position as it was when contacts 41 and 46 and
48 and 49 were closed. That this can readily be
done can be seen from Fig. 3. When the projec-
tion is in clockwise position beyond the position
shown, the lever 47 will take a position such as
is shown for lever 147 in Fig. 2. Then upon rota-
tion of disc 40 in the counter-tlockwise direction,
contacts 41 and 46’ and 48’ and 49’ will close
when contact 41 is in exactly the same position it
held when contacts 41 and 46 and 48 and a9
were closed. .

Tn the modification shown in Fig. 2, each tuning
position may be provided with its own signal
light. The lights may have different colors, have
different illuminatéd numbers or other indicating
indicig adjacent the lights.

Tn both modifications, it is, of course, clear that
the needed electric insulation is provided in the
locations desired so that no stray electric circuits
are provided. ) .

From the foregoing, it will be seen that I have
provided an electric system for accurately indi-
cating the position of a machine elemeént, but I
do not wish to be limited o the specific showing
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made but wish to be limited only by the scope
of the claims hereto appended.

I claim as my invention:

1. In an electric system, in combination, a
source of electric energy, an electric device hav-
ing a characteristic indicating when the device is
energized, and an electric circuit for connecting
the electric device to the source of energy, said
circuit including a stationary contact, a rotatable
member, an overcenter-type spring for biasing the
rotatable member when said member is in one
position for clockwise rotation and when said
member is in another position for counter-clock-
wise rotation, a first switch contact on the ro-
tatable member facing said stationary contact and
making contact with the stationary contact when
the member is biased for clockwise rotation, a
movable contact for rotating said rotatable mem-
ber in a counter-clockwise direction to interrupt
the connection between the first switch contact
and the stationary contact, a second switch con-
tact on the rotatable member, electrically con-
nected to the first switch ‘contact, said second
switch contact being disposed in the path of the
movable contact, whereby a circuit is established
for the electric device through the movable con-
tact, the two switch contacts on the rotatable
member and the stationary contact only when
the movable contact has just made contact with
the second switch contact on the rotatable mem-
ber but has not yet rotated the rotatable mem-
per sufficiently to interrupt the connection be-
tween the stationary contact and the said first
switch contact.

2. In an electric system, in combination, a
source of electric energy, an electric device hav-
ing o characteristic indicating when the device
is energized, and an electric circuit, for connecting
the electric device to the source of energy, said
circuit including a stationary contact, a rotatable
member, an overcenter-type spring for biasing
the rotatable member when said member is in one
position for clockwise rotation and when said
member is in another position for counter-clock-
wise rotation, a first switch contact on the ro-
tatable member facing the stationary contaect and
making contact with the stationary contact when
the member is biased for clockwise rotation, a
movable contact for rotating said rotatable mem-
ber in a counter-clockwise direction to interrupt
the connection between the first switch contact
and the stationary contact, a second switch con-
tact on the rotatable member, electrically connect-
ed to the first switch contact, said second switch
contact being disposed in the path of the movable
contact, whereby a circuit is established for the
electric device through the movable contact, the
two switch contacts on the rotatable member and
the stationary contact only when the movable
contact is moved through an extremely small
range of its total range of movement, and means
on the rotatable member for resetting the position
thereof by the movablé contact, if it is in the over-
center counter-clockwise position, by a return
movement of the movable contact.

3. In an electric circuit system, the sub-com-

‘bination of, a bifurcated electrically conductive

lever pivoted near thebase of the bifurcation, two
stationary contact members, one disposed at each
side of the nonbifurcated end of the bifurcated
lever, a spring of the overcenter-type for biasing
the lever so that the nonbifurcated end contacts
either one or the other of said stationary contact
members depending on the position of the lever,
a movable contact member when in a given posi-
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tion adapted to-engage- the inner-side-of the end
of ‘one bifurcationwhen-the-lever is in-one-posi-
tion-and when the mevable-contact-is-in-the-same
given position adapted to-engage the-inner: side
of the end of the other bifurcation when-the lever
is in its-other position.

4. In an  electric circuit’ system, the subcom-
bination of, a- bifurcategd . electrically. conductive
lever-pivoted near the base of:the bifurcation; a
stationary contact member disposed - at one side of
the nonbifurcated ‘end-of:the- bifurcated lever, a
spring - of the: over-center type for biasing. the
. lever so that-the nonbifurcated-end contacts the
stationary contact:member or is biased away from
the -stationary. contact:member- depending:on-the
position.of ‘the lever, a-movable:contact member
when in a-given position-adapted to .engage-the
inner side:of the end :of .one-bifurcatiom when-the
lever is:in one position and-adapted-to engage the
inner. side: of the end:of the: other-hifurcation
when the: lever -is. in its other. position:

5. In an electric system for indicating the posi-
tion of a machine. element, in combination, a
source of electric.energy, an electric-signal device,

a pair of: switches which.when: both are closed .

establish.. a: circuit: from the source: of energy,
through the two:.switches; through: the electric
signal device back to the source of electric-energy,
sajd switches including & bifurcated lever; a-sta-
tionary contact: member: disposed- at- one:side of
the nonbifureated.end: of the lever, a: spring of
the .overcenter-type: for biasing the-lever:so. that
the nonbifurcated.end contacts- the. stationary
contact member or-is: biased away- from the sta-
tionary contact member depending-on  the. posi-
tion-of the lever, a movable machine element, the
position of which is te be indicated, a contact,
mounted on the movable machine element,
adapted to engage the inner side of the one end
of the bifurcation as the machine in its movement
arrives at a given position and adapted to trip the
lever to open the circuit between the lever and the
stationary contact member as the machine ele-
ment moves beyond the said given position, said
contact on the machine element being adapted to
engage the inner side of the end of the other
bifurcation when the lever is in its tripped posi-
tion and the machine element is moving in a re-
verse direction.

6. In an electric system for indicating the posi-
tion of a machine element, in combination, a
source of electric energy an electric signal de-
vice, a pair of switches which when both are
closed establish a circuit from the source of

energy, through the two switches, through the

electric signal device back to the source of elec-

3

ment being-adapted-to- engage, as the machine
element is-being returned by a movement in the
opposite - direction, the.inner side-of the end of
the-other bifurcation to establish a circuit for the
signal device-when the machine element has in its
return movement again arrived at.the said given

. position and fo trip the-lever:to its original posi-
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tric energy, said switch including a bifurcated -

electrically conductive lever pivoted near the base
of the bifurcation, two stationary contact mem-
. bers, one disposed at each side of the nonbifur-
" cated end of the bifurcated lever, a spring of the
overcenter-type for biasing the lever so that the
nonbifurcated end contacts either one or the other
of said stationary contacts depending on the posi-

tion of the lever, a movable machine element. a
contact on the machine element adapted to en-
gage, as the machine element moves in cne di-
rection, the inner side of the end of one bifurca-
tion to establish a circuit for the signal device
when the machine element has arrived at a given
position and to trip the lever to its other position
if the movement of the machine element is ¢on-
tinued beyond the given position, whereby only
a very transient circuit is established for the
signal device, said contact on the machine ele-
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tion .if the return .movement of the machine ele-
ment-is.continued to .a-point-ahead of said given
position, whereby.again only a-very transient cir-
cuit is established for thesignal device:

7. In-a system of control for tuning radio equip-
ment; in:combination; a tuning mechanism, a ma-
chine element:movable.as:a function of the tuning
mechanism; said radio equipment having a plu-
rality-of tuning positions, a:plurality of means for
indicating: the. tuning- positions; said means. in-
cluding::a:.source:of energy, a:signal device, and,
for: each: tuning: position; a stationary contact,
movably mounted switching. means biasedto. make
contact: with- the stationary centact, a: second
movable switching -means -operable; to move. .the
first-movable switching means to break the con-
taet with the stationary contact, but which second
movable switching means: at. the instant. when: it
first makes contact -with the first movable switch-
ing-means closing. a; transient-circuit to indicate
the particular tuning position to be indicated, the
circuit being transient only.if the movement. of

the second .movable..switching. means. when first

conta.ctmg the.second movable switching means is
greater in the direction .of its: movement than a
relatively small fraction of its entire range of
movement,..

8. In an electric system, in:combination, a sub-
base, a base; means for fixing the base in any one
of a plurality of adjusted positions on the sub-
base, electric means for indicating the position of
adjustment of the base with reference to the sub-
base, a contact fixed on the base, a pivoted con-
ducting bar on the base, said bar having a given
range of angular movement and being biased so
that one side near one end engages the contact, a
movable contact on the sub-base, said movable
contact having a path of movement on the sub-
base so that it can make contact with the opposite
side and opposite end of the conducting bar, re-
gardless of the position of adjustment of the base
with reference to the sub-base, to rotate the bar
against its bias to thus, the instant the bar is
engaged, interconnect the source of supply and
the means for indicating the position of adjust-
ment of said base on the sub-base and to break

.this interconnection by any rotation of the bar in

excess of a small angular rotation with reference
to the total range of angular movement of said
bar.

9. In an electric system, in combination, a
source of energy having two terminals, an electric
device, a circuit for connecting said device to
said source of energy, said circuit including a
stationary contact connected to one terminal of
said source of energy, a movable conducting bar,
having a given range of movement, biased to en-
gage the stationary contact at one point, and a
movable contact, connected to the other terminal
of said source, movable in a direction to engage
the conducting bar at another point and to move
the conductihg bar to immediately break the con-
tact between the stationary contact and the con-
ducting bar upon a small movement of the con-
ducting bar with reference to its total range of
movement.

10. In an electric system, in combination, a
sub-base, a base, means for fixing the base in any
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one of a plurality of adjusted positions on the
sub-base, electric means for indicating the posi-
tion of adjustment of the base with reference to
the sub-base, a resilient contact fixed on the hase,
a pivoted conducting bar on the base, said bar
having a given range of angular movement and
being biased so that one side near one end en-
gages the contact, a resilient movable contact
on the sub-base, said movable contact having a
path of movement on the sub-base so that it can
make contact with the opposite side and opposite
end of the conducting bar, regardless of the posi-
tion of adjustment of the base with reference to
the sub-base, to rotate the bar against its bias
to thus, the instant the bar is engaged, inter-
connect the source of supply and the means for
indicating the position of adjustment of said base
on the sub-base and to break this interconnection
by any rotation of the bar in excess cf a small
angular rotation as determined by the resilient
character of the contacts with reference to the
total range of angular movement of said bar.

11. Tn an electric system, in combination, a
source of electric energy, an electric signal device,

and a circuit for connecting the electric signal

device to the source of electric energy, said circuit
including a stationary contact, a substantially
rigid conducting bar pivoted intermediate its ends
and biased for rotation about its pivot in one
direction so that said bar makes contact with one
side of one of its ends with the stationary con-
tact, and a movable contact disposed to move into
engagement with the other side of the other end
of the bar, and means for moving the movable
contact to rotate the pivoted bar counter to its
bias, whereby a circuit is established for the signal
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device only when the movable contact is moved
sufficiently to engage with the said other side of
the other end of the bar but not sufficiently to
rotate the bar to break the contact it makes with
the stationary contact.

12. In a system of control for the tuning of
radio equipment, in combination, a tuning mecha-
nism; a machine element movable in proportion
to the tuning mechanism; said radio equipment
having a plurality of means indicating tuning
positions, said means including a source of energy,
a signal device, and, for each tuning position, a
stationary contact and a switch member pivoted
intermediate its ends, said switch member having

; a contact on one side at one end, said switch

member being biased about its pivot point so that
the contact it has on one side at one end engages
the stationary contact, said switch member hav-
ing a second contact on the other side at the
other end disposed in the path of said machine
element; and a contact on the machine element
disposed to successively contact the second con-
tact on each of the switch members to establish,
at each tuning position, an energizing circuit for
the signal device when the machine element in
its movement in a given direction has arrived at
a given tuning position but operable, upon caus-
ing the slightest rotation of the switch member
counter to its bias by continued movement of the
machine element in the given direction, to open
the circuit for the signal device, and, upon the
slightest movement of the machine element from
a given tuning position in a direction opposite
to the given movement, to open the circuit for
the signal device.
FORREST S, MABRY.




