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o 1 5 Glaims.:

This mventlon relates to circult arrangements"

| 'and apparatus for remotely controlling radio
- tuning devices and more particularly to gear

- mechanisms interposed between a reversible mo-

: ~ tor and the tuning device whereby the speed ratio

‘between the motor shaft and the tuning device is

| a.Lntf.n::natxeall:.ar changed from high speed to low
- speed, or vice versa, for: the purpose of rapidly
locating the region of the critical tuning point

 and then slowly scanning the critical region, back

~ and forth, to aeeurately locate the critical tumng
point.

Applieatlon J amlary | R 1945 Seri:l No 510 952
o (Cl. 74—291)

L coupled to and moves Iplnnger 2 of the deviee l

- mechanism 6 according to the present inven-
- tion, a driven shaft T and a rack and pimon ar-
‘rangement 8. | |

10

through the medium of a- driving shaft §, a gear

An admstable resntance or rheostat Rz is asso-

| ciated with the tuning device { and has its con-

tact arm 8 connected to: and controlled by the

plunger 2. A second line Lo eonnects the rheo- .
stat Rz with an indicating arrangement at the_

- control point which arrangement comprises a

~ meter 10, a line battery 1, a potentiometer Pi, a

A feature of the mvention resmes 1n a plane-

- tary gear mechanism whose ring gear is fric-
~_tionally held to cause the planetary gear, under-

- control of a sun gear on a driving shaft, to drive

 the tuning device through a driven shaft at

- slow speed back and forth over a small area of |

the critical region of the tuning range and, by
- means of a screw-threaded coupling between .-
~ the driving and driven shafts to effect lateral dis- -
- placement of the planetary gear with respect to
the ring gear to cause stop means in fixed rela-

rheostat or adjustable: resistance Ri1, a smali o
‘battery 12, and a switch 3. A description of =~ -

the functions of ‘the indicating arrangement: : R
- and its operation will be given hereinafter. .

. The gear mechanism 6 will now be deseribed by?_'_‘_. |
'.ﬁrst referring to the arrangement of Fig. 1 which

"shows a planetary gear mechanism - mterposed

‘tion with the driven shaft to engage cooperating

means on the ring gear whereby after the tun-

~_ing device has been moved at slow speed for a
- predetermined distance in either direction fur-
ther rotation of the driving shaft in the same

25 T
- having internal gear ‘teeth. Cooperating with .
~the teeth of the ring gear, and also with a sun.

‘gear 16 fixedly mounted on the driving shaft §,
is - a so-called planet gear (1. Frictional means,

direction causes the engagement of said. stop

" means Whereby the tuning device is drwen at
| high speed agamst the retardmg effect of the_ -

- friction applied to the ring gear.

- . Another feature comprises means for adJust-j
‘ably positioning said stop means whereby the tun-

ing area traversed at low speed can be varied as
desired.

30

The invention wﬂl be understood from the fol- o

lowing deseription and accompanying drawings,

Fig. 1 of which shows one embodlment of the 40

mventmn

Fig. 2 is a modjﬁcation of the arrangement of -

‘Fig. 1; and

- Fig. 3 shows a system for the remote control
| ot the tuning device employing a gear mechanism

of the type shown in either Figs. 1 or 2, and also

- - with means for indicatlng, at the remote control
- point, the setting or position at anyr instant of_ -

‘the tuning device.
- As shown in Fig. 3 a device l adapted to be
‘tuned, by moving a plunger member 2 back and

'forth within a resonant ehamber is controlled- |
by a reversible motor 3 which is in turn con-

trolled over a line L1 from a remote- control

45
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- center, at the right of the broken line AA’, by IR
means of a pole changing switch 4 Motor 3 is bb. ment of shaft T moves the crank arm extension- o s

between a driving shaft § and a driven shaft 1.
~ which as shown in Fig. 3, may control any de- o
- sired device such as an ad:ustable condenser,
~ resonant chamber or the like.
‘the driving shaft 5 and freely rotatable there-_

on by means of a spider 14 is 2 ring gear 1%

shown as a brake 18, engages the periphery of
 the ring gear and tends to resist its rotation and

~ therefore the planet gear 17 is caused to travel SR

- around the inside of the ring gear {5 in a well

- understood planetary manner. .
5 that the planet gear {1 is rotatably supported - .

‘Supported on '

It will be noted

on-a crank member 19 ﬂxed to-shaft T whereby
planetary movement of gear IT causes shaft 1

-to revolve at a slower speed than the driving

shaft S, depending on the ratio of the three gears

{5, 16 and 7. ‘Shaft 5 also has a reduced di-
- ameter threaded portion 20 ‘which screws into -~

- a correspondingly threaded bore in shaft 1 where-
by rotation of shaft T in- either direction causes.'__. R
its Iateral movement or displacement at a rate
“determined by the pitch of the thread. = Attached e

~ to the rim of ring gear 5 is an inverted slotted

- U-shaped stop member 2(, and mounted on the

- ‘crank member {8 is an extension arm 22 of such

- dimensions that as the planet gear 1T moves

) around the inside of gear 5§ the arm extension

~ will pass through the slot in member 2f during

& predetermined number of revolutions of the

shaft T depending on the pitch of the thread on

the end of shaft 8§ but when the lateral move-




'
. -
L] . ) .
| | 3

2250 that it will not pass through the slot in the a
- stop member 20 it will abut the. stop member, .
either to the. rlght or left of the slot, thereby
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preventing further movement of the planet gear

- with respeet ‘4o the ring gear £8, in the same
. direction, and therefore ring gear {8 and shaft
T will rotate as & unit at the speed of shaft §

against the retardlng eﬂ‘ect of brake 18.

1 with ‘the system of Fig. 3 is as follows:

- control of the tuning device 1 which is associated
- with equipment, not shown, & |
~_ apparatus, first closes switch {3 and then adjusts

~  the meter {0 to obtain readings for both extreme
~ positions of the plunger 2 of the tuning device by -

as for example radio -

L '_ _followlng
The operation of the gear mechanism of 'llIel'ihg,f;

e
‘attendant at the control station desiring to effect

10 -

“operating reversing switch 4 to a predetermined

~ right or left position to cause the plunger to be
~_moved to its extreme righthand position. Closure
- of switch 4 energizes motor 8 which rotates shaft j_'
B together with sun gear 16 which in turn causes
. _shaft T to turn at slow speed due to the action

" of planet gear {1 and at the same time to cause-
~ lateral movement of shaft T and the crank arm

- 19 mounted thereon. The number of revolutions
-~ of shaft T at slow speed following closure of switch
. 4 will depend on the lateral displacement of crank
. arm extension 22 at the instant motor 3 is ener-
 gized, but assuming shaft 7 is in such a lateral po-
. sition at the start that the crank arm extension

30

‘passes through the slotted stop member 21 twice
~ before it abuts the stop -member, then shaft 1, =
- through the medium. of rack and gear 8, will

~move plunger 2 slowly for a short distance to the

~ right after which due to the crank arm exten- 85
~sion 22 coming in contact with stop member 2{ -
the plunger will be moved at high speed for the
- remainder of its travel thus cutting out the re-
- sistance of Rz from the line L2 at which time
- - slipping
~ - cluteh, may be eﬁ‘ectlve to prevent damage to
o the apparatus |
" The attendant at the control station now ob-
- serves the reading of meter 10, adjusts potenti-
- ometer P: to set the needle at a- predetermined
. maXimum scale position indicated at B, and then

“means, not- shown, as for example a

35

_jﬁoperates switch 4 to its other or second positlon'f"-

- thereby reversing motor 4 and its shaft § where-
- upon crank arm extension 22 of the gear mecha-
“nism backs away from its contact with stop mem-

- ber 21 and shaft T again rotates at slow speed
~ in a reverse direction for the number of revolu-

‘tions determined by the width of the slot in stop
: '-member 21 after which extension arm 22 again*-

engages the stop member at the other side of the |
‘slot whereupon a one to one ratio between shafts
- 5 and 1 is effected and plunger 2 now rapidly
o moves to its extreme left position thereby includ-
- ing the total resistance of rheostat Rz in the line
- La, The attendant now adjusts rheostat R1 until
- the meter reads at a predetermined low point,.
indloated at A on the scale, which represents the
~ resistance in series with battery 1§ at the: time. =
 The intermediate points on the meter scale be-

~ tween points A and B now represent definite PO~

~ sitions of the plunger 2 of the tuning device; The |

~ circuit is now in readiness to check the operative-
- ness of the tuning device which is accomplished

- by transmitting a check wave of predetermined

- . frequency, by means: not shown, and moving. the
- plunger 2 back and forth by operatmg the motor
. first in one direction and then in the other until -

the orltical tuning point is passed, then revers-- ﬁ_;J_f‘{_;planet gear for causing rotation of -said driven

-~ shaft responswe to planetary movement of sald .

R 5 ing the motor switch 4 whereupon the plunger -
planet gear thereabout and other means com-- o

. e will be moved at a reduced speed in the opposlte}

65
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o in either direction,

 : __ directlon By repeatedly reverslng the motor _—
. during the slow speed operation of the plunger
~the exact critical tuning point can be located.

‘The position of the plunger 2 at this polnt Wﬂl .
~ be indicated on the meter.. _

The modified: arrangement of gear meehanism

-8, as shown in Fig. 2, will be understood from the
| As before, reversible motor 3 ‘drives
- the shaft b which carries the sun gear 16. Shaft )
5 is loosely journaled at 23 in the end of driven
~ shaft T which in turn carries a crank arm 19on =
“which a planet gear 7 is free to rotate which
-gear cooperates with sun gear IB An internal
‘toothed ring gear 1§ surrounds and -cooperates
with the planet gear 17,

of shaft T revolves. .

ment, in the same direction, of planet gear §71

‘with respect to the ring gear is prevented snd

‘the two shafts rotate at the same speed agalnst o

”the friction of brake I8. -
. The stop members 26 and 21 are held i.n any.__ o

~desired position by means of set screws 28 and =
.30 whereby the slow speed movement of plunger '
- 22 of the tuning devme can be adjusted to an.v-- L
-40 R |

desired distance. .
- What is claimed ise fﬁ__; |

.1, In a planetary gear. meehamsrn compns-

: ing mutually cooperating sun, planet and ring .
- ‘gears, a driving shaft for rotating said sun gear, -

~ 8 driven shaft ooaxlal with the driving shaft,
~ braking means for frictionally impeding said

‘ring ‘gear against rotatlon to cause planetary
| ;_’”movement of said. planet gear about said shaft

- axis, means compnsmg a crank member fixedly =
-;mounted on - said driven shaft and rotatably_, S
~supporting said planet. gear for causing said
. planetary movement to rotate said driven shaft, =
screw-threaded means responsive to rotation of
“said driven shaft for axially displacing said driven
shaft with respect to said ring gear, and other-
means: comprlsmg stop members fixedly asso-
~ciated ‘with said driven shaft and ring gear
‘adapted to cooperate in response to predeter- R
~ mined axial displacement of said driven shaft-
depending on the- direotlon-; L
- of rotation of said driven shaft, to eﬁeot a dlrect ER
| ﬁ"'_coupling between said two shafts.

2. In a planetary gear mechamsm eomprising
mutually cooperating sun, planet and ring gears,
‘a driving shaft for rotating said sun gear, a driven .
. shaft -coaxial with the driving shaft, braking..fﬁ,;_‘:j-
"-_means for frlctlonally nnpedmg said ring gear -
- against rotation to cause - planetary ‘movement:
 of said planet gear about said shaft axis in re- .
sponse to rotation of said driving shaft, means
__._-comprismg a crank arm- ‘fixedly ‘mounted on
- said driven shaft and rotatably supporting said -

A brake or frictional
~device 18 retards movement of the ring gear
which gear is supported from the shaft 7 by a-
cup-shaped member 24 having a threaded open- -
ing in which a corresponding threaded portion 25 L
| ‘Two stop members 26 and.
__:i-_;2'l are adJustably fixed on the threaded portion SRR
- 2% and a cooperating stop pin 28 is located in the

~ member 24. Upon rotation of shaft 5 planet gear S
- 4T travels around inside ring gear 15 thereby
ep turning shaft 71 at slow speed which due to its o
~ screw-threaded portion 25 causes lateral move-
_ment of the ring gear 13 and its supporting mem-
- ber 24 along the axis of the two shafts until stop
pin 28 is moved into the path of one of the stop -
‘members 28 or 27, depending on the direction of
‘rotation of the shaft R whereupon further move-—_ |
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pbrising st'op members fixedly associated with said
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- driven shaft and ring gear adapted to cooperate

~ after a predetermined number of revolutions of

sald driven shaft, in either direction, to cause
sald driven shaft to rotate at the same speed
as the driving shaft against the impeding e_ﬂ'e_ct

of said braking means on the ring gear.

3. In a gear drive mechanism a driving shaft,
a sun gear fixed on said driving shaft, a driven
shaft coaxial with said driving shaft, a crank

- arm mounted on said driven shaft, a ring gear,
- & planet gear rotatably mounted on said crank
arm and engaging both said sun and ring gears,

braking means for frictionally retarding rota-

tion of said ring gear to cause rotation of said

driving shaft, means responsive to rotation of
sald driven shaft for laterally displacing said
driven shaft and ring gear with respect to each

other in either direction depending upon the di--

_ 1 15
driven shaft in response to rotation of said

said driven shaft, a pair of axially spaced stop
membpers on said ring gear, and an extension of

~said crank arm adapted to engage one or the

other of said members upon axial displacement

- of said arm a predetermined amount, in either

- direction, to effect a one-to-one speed ratio

coupling between said driving and driven shafts.

9. In a planetary gear mechanism, a driving

' shaft, a sun gear fixed thereon, a driven shaft

10

coaxial with said driving shaft, a ring gear co-
_axial with said shafts, a supporting member for

- said ring gear screw-threadedly mounted on said

driven shaft, a crank arm fixed on said driven o
shaft and rotatable therewith, a planet gear ro-

tatably mounted on said crank arm and engag-

- ing both said sun and ring gears, braking means

~ for frictionally retarding rotation of said ring

rection of rotation of said driving ‘shaft, and

stop means associated with both ring gear and

driven shaft adapted to engage each other upon

2 predetermined lateral displacement of said
driven shaft to cause said driving and driven
shafts to rotate at the same ‘speed against the
impeding effect of said braking means on the
ring gear. | S o
~ 4. In a gear drive mechanism, a driving shaft,
a sun gear fixed thereon, a ring gear rotatably
supported on said driving shaft, a driven shaft

gear to cause rotation of said driven shaft inre-
- Sponse to planetary movement of said planet

20

gear, and to thereby cause the axial displace-
ment of said driven shaft with respect to said
ring gear supporting member, a pair of adjust- -
able axially spaced stop members on said driven.

shaft and a corresponding pair of stop members

on sald ring gear supporting member, said =
pairs of stop members being so positioned that

axial displacement of

L4

‘said driven shaft in either

direction a predetermined amount causes one =

- member of each pair of stop members to abut

coaxial with said driving shaft, a crank arm

mounted on said driven shaft and rotatable there-

‘with, a planet gear rotatably mounted on said

crank arm and engaging both said sun and ring

gears, braking means for frictionally retarding ro-

tation of said ring gear to cause rotation of said

driven shaft in response to planetary movement
- of said planet gear, means comprising a screw-
threaded portion of said driving shaft cooperat-
ing with a correspondingly threaded bore in said
driven shaft to axially displace said driven shaft

with respect to said ring gear upon rotation of -

40

Number

12,283,356  Olson e e

80 each other to effect a one-to-one speed ratlo
- coupling between said driving and driven shafts. [
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