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-1- REIVDTE CONTRCL DEVI he present -invention rel at to renote control
devi ces and is concerne rticul arl y al though not exWsively with such a
devi e for 5 renmotely controlling by radio a nobile nonitoring or

cl eaning robot. As shown in Figure 6 of the acconpanying diagrammatic '
drawi ngs, U. S. laid open Patent Applicati.on No. 4,549,179 di sczogesaasﬁ(—% e
conventional renote control transmtting .device for a robot, having an
integrated circuit- 10 equi pped encoder 170, and in order to operate the
robot, a user presses one of a predeterm ned nunber of buttons nounted on a-
rermte control transmtting : reyp nunber of buttons
consi st of secret-coded buttwmgﬁ%? C ded buttons, and when
the user wants to use the renote-control transmtting device, he or she
should first press his or her own secret-coded buttons and then press the
fauncti on- coded butf[&espmesanéspwndtmg talatas tspaleatot@ncmitrmlheleWMt and hisr eby
to nove the robot. wever, the conventional renote contraql
transmitting Q@W@éeféoh%}’“é}t@fbﬁ a&hpyg%neotswe'@ﬁws gith oyuch Bufiﬁﬁ‘rﬁ’e Ich

can input _function,codes, ,.result I nconyeni enc d|ng
separate Perpfemek FBPE'PP ﬁ%’tr'{’ﬁ%ﬂga g@?lge@ongpngggﬁ c%aépggr When t he
robot is operated for various different purposes. 25 Accordingly, the cost
for renote control transmtting devices necessary for operation of the
robot has been nat ysakhown ﬁﬁrreigaﬁmacndtheaﬁnconmw@da@emmmodmmggs he -

various operations of the robot have foll owed
- ~ U.S. laid open Patent Application No. 4, 549,179 discloses a conventmnal

1S

» remote control transmitting device for a robot, having an mtegrated circuit-
~. 10  equipped encoder 70, and in order to operaté the robot, a user presses one of
a predetermined number of buttons mounted on a remote control transmitting

device.

The predetermined number of buttons consist of secret—coded buttons

15 and function-coded buttons, and when the user wants to use the remote-control
transmitting device, he or she should first press his or her own secr_et—coded'
buttons and then press the funct_ion;coded buttons corresponding to an

operation of the robot, thereby to move the robot.

20 However, the conventional remote -cbntroi- transmitting devicé consists
of only one switch SW 61 for a button which can input function codes,
résulting in an inconvenience of providing separate remote control trans:nitting
devices for each operation when the robot is. 6perated for {larious different
purposes. |

25

s Aécordingly, the cost for remote control transmitting devices necessary
for operation of the robot has been naturally increased and many

inconveniences involving the various operations of the robot have followed.




-2- In Figure 6, refere nuneral’ B 61 denotes a baygmry, R 61 - R 66 are
resistars, Q61 and Q6 re transistors, C 61 and C ‘are capacitors and,
D61 - D63 are infrared light em'tting diodes. 5 : The present

i nvention arose from a consideration of the various aforenentioned.
drawbacks, and it is an aimof preferred enbodi nents of the present
invention to provide a renote control transmtting device for a robot by
whi ch the robot can be easily operated, rT?nuf acturing cost can be | owered
and operational functions of the robot caff be diversified. 10 According to
an aspect of the iRy lone there i's prowvi renot,e contgol, t mtiting
device for a robot ?nﬁéuﬁg@irgzerEB?FpP'i'@'FF?é;éi gijﬂgf‘?ﬁsﬁfwte& hgrélpb&aggg’f?ppl y
for output!ingedefiy 20'61VaMd GO8) aretrafGiiBhs. W Bl Undt! 2 B aRABS 4 D
inputting a user's seCret nurber; a function selecting swmtch for a user to
sel ect one fu@gtd prﬁammmledtligmr@ﬁitm@damés._r_mverrent functions: 20 a high
level & open signal transmtting circuit wherein, when the function
selecting switch is rendered conductive, a voltage of high | evel output
fromthe hattery or_other power supply is received, .thereby o output a

vol fage of high | eJdie PResEBhtINYentin r%@?némmfﬁn%ﬂsﬂﬁ?tl%doéﬁbﬁ y#qaous
function 25 = 3electli.n itch ihs turfed of f.. ap_open signal .. s gengpated

i ndi cati ve O-f.agqrgmer#leﬂg? :glsq.l\gt,)acks, Lid B3 A dim 8F pr&grrea e?nnbodlmen of e

- present invention to provide a remote control transmitting device for a robot

by which the robot can be easily operated, m_anufactufihg cost can be lowered

and operational funétibns,of the robot can be diversified.

o/ b
“According to an aspect of the invention. there is provided a remote
control transmitting device for a robot. the device comprising:
a battery or other power supply for outputting a direct voltage;
15 |
secret number switching means for inputting a user’s secret number;
| a function selecting switch for a user to select one function among alert
L functions and movement functions:

a high level & open signal transmitting circuit wherein,. when the
function selecting switch is rendered conductive, a voltagé of high level output
from the battery or other power supply is received. thereby to output a voltage
of high level indicative of movement functions. and when the function

25 selecting switch is turned off,.an open signal is generated indicative of alert

- functions;




-3- operation conmmand svgsachi ng nmeans into whi ch opergldi on conmands
denoting, for exanple, ase.” warni ng sound, scout i., | eft, forward and
ri‘ght functions are received fromthe user; 5 a | ow & enabl e signal
transmitting circuit for outputting a | ow signal- and an enabl e signal after
recei pt of a user's operation command signal output fromthe operation
command switching neans; an encoder wherein, when a given operation command
is received from 10 t he user, a secr-et_-%:(_)ded signal output fromthe _

- secret nunber sw tching neans and user's Tunction and operati on conmand

signals output fro i _ | an o WLid ' It and
the | ow & enabl e s%engéﬁoé] £ gﬂ's"l' mﬁi’cﬁuﬁgﬁc@ﬁggﬂ%&a&(ﬁo tr‘%}gg?\%é%dt@eﬁa%%gs _
out put in puldedtin ,eféﬁ%&%gf&?d@i&ﬁw%hﬁng%uﬁun%&dmmg% IeRefoiwRRl ardaNd
signals; 15 a pulse wdth control circuit Tor controlling a pulse width
~out put from trightefunotions asonrecaivedufrpmt therwsesmi tting circuit wherein,
follow ng recel pt of pulses 20 mani pul ated by the pul se vi dth control
_Circuit and output by the encoder, the pulses are nodul ated to a very high
frequency. and out pu red signal s. towards..t secre

._ i nf € robat.. Th
nunber sw t chi ng r?eiﬂ’rg'%ﬁlreg‘f‘ aﬁg@c ARRILRE CUGRIY fgg.or”?@ﬁi‘f‘%ﬁe&w l e
AR erer , 5
encoder - and A0HCHh SHbICOTRA e TREABE PR et EBpEARBh R kA Signdl obii
' from the operation command switching means;

U " anencoder wherein. when a given operation command is received from
10 the user, a secret-coded signal output from the secret number switchihg means.
and user’s function and Operatidn command signals 'output. from the high level
& o_p_en signal transmitting circuit and the low & enable signal transmitting
circuit are received, thereby to output in pulses the secret-coded signals and
function & operation command signals;
15 -
a pulse.width control circuit for cdntrolling a pulse width output from

the encoder; and

\_ " an_output transmitting circuit.wh.ere'in-. following receipt of pulses
20 - manip_ulated by the pulse width control circuit and output by the encoder, the
pulses are modulated to a very high frequency and output as infrared signals

towards the robot.

The secret number switching means preferably comprises seven
25  switches, movable contacts of which are commonly connected to an enable
s : terminal of the encoder. and stationary contacts of which are respectively

connected to input terminals of the encoder.



connected to input tergal s of the encoder. -4 he high | evel & open
sifgnal - transm tting ci it may conprise a first re tor and di ode
connected in series, and a second resistor and di ode connected in series,
wherein one end of the resistors are commonly connected thereafter to a
novabl e contact of the function selecting switch; one end of the - 5

first diode is commonly connected to a second input term nal of the encoder
and a stationary contact of a second sw t,ch of-the operation command .
switchi ng neans; and one end of the second diode.is comonly connected to a

first input term t 8 a_f -

switch of the operqgllflfg%hé%ﬁml?r% gﬁ %&qnaan?re?ﬁmgrﬁw&g& Pﬁ?%afgﬁﬁmnd .

wi  Chi NG TeRsstORYARD RS Gohfitdd fit sciist Cihd tahﬁec%%ﬁopé’slﬁé*tﬁa e

third swtch: a novable contact of the first switch, a novable contact of

the second sodnndctechiti sermsyaﬂieeem@meamﬁ affth¢ besistbrs aressunibnbetdithect@mmonl y

connected to a ne ive (-) termnal of the 15 battery or other power

supply; the %‘r{épw memablecoptact pkthe; flllgﬁtl@lv\mleﬁlrlge$wqchmm¢oﬁﬁwnect ed
n.th en, si

transm t ?ﬁéﬁﬁﬁt cfaaﬁ? 1Ry %:PEPC‘FE‘E)E? S trand ipusterRiEaL R i encedes
cathode of +H i puftoilf SFRAR 0P W sRerllshigREDEREY ofcipAB Fimbiad,

circuit 20 swichingensanongdioneWndt 6f tenetod didae lg@eﬁﬁﬁémﬁﬁ %Hatb' onary
contact of the third switch being connected to a cathode o di ode of the

low & enabl ea first lnput termmal of the encoder and a stationary contact of a first switch

A of the operatlon command sw_xtchmg means.
10

The operation command swntchme means may compnse the first
switch, the second switch and a third sw1tch a movable contact of the ﬁrst
- switch, a movable contact of the second switch and a movable contact of the
third switch being conllnoniy. connected to a negative (-) terminal o_f the
15  battery or other bdwer supply; the stationary contact of the first switch being
commonly connected to a cathode of the second diode in the high level &

open signal transmitting circuit and the first input tcrrr—linal of the encoder; the

stationary contact of the second switch being commonly connected to a

N\ cathode of the first diode in the high leve.l & open signal trans'mitting. circuit
20 and the second input terminal of the encoder: and a stationary contact of the

third switch being connected to a cathode of a diode of the low & enable

signal transmitting circuit.

The low & enable signal transmitting circuit preferably comprises three

25  diodes, the anodes of which are commonly connected to a terminal of a
ground potential si.de' of the output transmitting circuit and an enable terminal

of the encoder, while a cathode of one of the three diodes is connected to thé_

stationary contact of the third switch in the operation command switching




'signal transmtti.ng ci r.t. The | ow & enabl e signal ansmtting circuit
preferably conprises th 25 di odes, the anodes o i ch are commonly
connected to a term nal of a ground potential side of the output _
‘transmtting circuit and an enable term nal of the encoder, while a cathode
of one of the three diodes is connected to the stationary contact of the
third switch in the operation command sw tching nmeans, a cat hode of

anot her -of the three diodes is. connected35to the stationary contact of the
second.switch-in the operation command sw tching means, and a cat hode of

t he ot her of mehaastcathode of anotter ofhe tiree diadeshs connddted s thecstationdryof t he
first switch in the operation, command switching means. 5 An earth term nal -
of the encodeentact of thecseapnd swishonitie eperation sgmraanthswHabing means, #ad of

the encoder. The i,nvention extends to.,a renotely caontrpolled robot praovided
with 10 angatiodioEdhe SheE oE Mot oS N osabeeitife sEhafdRecottat o
transmtting | 1 ,:86.C : ' 10D, a better
under st andi nafjgilé F‘gset %&H\?/églnﬁ g‘%n&%ﬁ ! '{;Céﬂ@ﬁmdggv%g{eﬂgﬂgamngﬂﬁay be carried
into effgct, reference will now be nade, by way of exanple, 15 to the
~acconpanyi ng di agrammatic drawi ngs, in which: Figure 1 is a block diagram
of an enbodi nent & eartletertrenalwftthelentoderssiprefierably eoimreonty connebted ton
accordance with the present invention; 20 Figure 2 is a detailed
circuit drawvimgnableeguinal of the gneedezA is a drawing of a signal waveform:
corresponding to a secret- ' : o :

O - The invention extends to a remotely controlled robot provided with,
' 10  and adapted to receive control signals from, a remote control transmitting -

device in accordance with the invention.

For a better understanding of the invention, and to show how the same
may be carried into effect. reference will now be made; by way of example,

15 ‘to the accompanying diagrammatic drawings, in which:

Figure 1 is a block diagram-of an embodiment of a remote control

transmitting device of a robot in accordance with the present invention;
20 - Figure 2 is a detailed: circuit drawing of Figure 1;
Figure 3A is a drawing of a signal waveform corresponding to a secret-
code number when the secret-coded number is given as in the embodiment of

Figures 1 and 2;

> Figure 3B is a drawing of a signal waveform output from an encoder

during a release function:




code nunber when the segget-coded nunber is given as t he enbodi nent of-
Figures 1 and 2; 25 Fig 3B is a drawing of a’'sign wavef orm out put from |
an encoder during a release function: -6- Figure 3Cis a drawing of a

si gnal waveform out put fromthe encoder during a warning sound function;
Figure 3D is a draw ng of a signal waveform output fromthe encoder 5
during a scouting function: Figure 3E is a drawing of a signal waveform
out put fromthe encoder when the robot noywes to the left 10 Fi gure
3F is a drawing of a signal waveform output fromthe encoder when the robot

noves forwardly; Fi ‘il s AW | 0 m -

t he encoder when trfgg{ugebo lkn%v%g%@\loﬁg s?‘%réﬂt@é%%\é\%\r{@tﬁ%séﬁtg rg\tliméﬁg -of

‘an out put si gaﬁﬁ'ngfa Wh@nﬁigcﬂﬂﬁi filiefioRn open signal is received into one of

a plurality of input termnals (Al-A7, DTl, DT2) of the encoder: . 20

Figure 4B is a drawing of the output signal of the encoder when a signal of

high level is received into one of the input termnals (Al-A7, DT1, ,
' _ Figure 3D is a drawing of a signal waveform output from the encoder

5  during a scouting function:

Figure 3E is a drawing of a signal waveform output from the encoder

when the robot moves to the left : | ' -

10 Figure 3F is a drawing of a signal wavéform output from the encoder

when the r'q'bot moves fo_rwardly; _

Figure 3G is a ldr'c_l_wirig of a signal waveform output from the encoder
when the robot moves to the right: |
15 _ |
| | Figui'e 4A is a drawi__ng of an output signal of thé encoder when an
open signal is received into one of a plurality of input terminals (A1-A7,
DTI, DT2) of the encoder:

20 | Figure 4B is a drawing of the output signal of the encoder when a
signal of high level is received into one of thé input terminals (Al-A7, DT1,
DT?2) of the encoder; '

Figure 4C is a drawing of the output signal of the encoder when a
25  signal of low level is received into one of the input terminals (A1-A7, DTI,

. 'DT2) of the éncoder; :




DT2) of the encoder; Fioggee 4Cis a drawing of the o t signal of the
encoder when a 25 sig of low level is received i one of the input
teérminals (Al-A7, DT1l, DT2) of the encoder : -7- Figure 5 is a table for
showi ng a correl ation between an on-off state of a function sel ecting:
switch SW. illustrated in Figure 1, three switches SW2, SWB and SW of an
operation comuand swi tchi ng neans and si x kinds of operation comands; and
5 Figure 6 shows the above-menti.oned conventional renote control
transmitting device for a robot. In Figure 1 and Figure 2, reference BAT is-

a battery for outpg %dreg R cfl%v\n errsﬁ‘éﬁviﬁé'ﬁrc?PﬂeléfRH@étﬁﬁee§% drioff s?@tﬁr(?t

munmber sw tching ne: uncti1on selecting switch

sel ecting oneaffun@idroselectingiwirtle SW 1 ilgstined imFigurevisthrde §witchdsoSw2,

Ref erence numeral 4 is a high level & open signal transmitting ci rcuit 15
wher ei n, whenSWik ahdrEWdoof seloperation sonmand Swiitdhsng eneinseand: sixdkinds \of, a
vol tage of high level output fromthe battery BAT i s received, whereby the
vol t age of h|%@§96|°°ﬂ§“?%gﬁ‘i‘ﬂzed as a signal of high level by the '
‘encoder 1g(to be explained later) thereby to output a voltage indicative of
t he movenent function, and when the function selecting switch SW is turned

of f, signals 20  EppmE 6 NdHROWS I atb%ben.ﬂa{tfedaailcamn%%aﬁrrenfcﬁe%ﬁtﬁﬁd as
open S|gnaTs by the

transmitting device for a robot.

In Figure 1 and Figure 2. reference BAT is a battery for outputting a
10  direct current voltage, SWS5 is a secret number switching means, and SW1 is
a function selecting switch for selectmg one function out of alert functlons and

movement functions.

Reference numeral 4 is a high level & open signal transmittitig circuit '
15 wherein, when the function selecting switch SWI 1S x.'endered conductive,-é
voltage of high level output from the battery BAT is received, whereby the
voltage of high level is recognized as a signal of high level by the encoder 1
| (to be explained later) thereby to output a voltage ihdicative of the movément
function, and when the function se!ecting switch SW1 is turned off, signals
20  inputinto input terminals DT1 and DT2 are recognized as open signals by the
encoder 1 (to be explained later) thereby to genefate a voltage indicative of

the function.

Likewise, reference numeral 6 is an operation command switching
25 means into which operation commands such as release, warning sound,
scouting, left, forward and right are input from the user, a reference numeral

8 is a low & enable signal transmitting circuit for outputting a low signal and




encoder 1 (to be explaigmd | ater) thereby to generaigma voltage indicative
of- the function.. Li kew , reference nuneral 6°is a peration command
sw tching 25 means into which operation commands such as rel ease, warnihg"
sound, scouting, left, forward and right are input fromthe user, a -
reference nuneral 8 is a |low & enable signal transmtting circuit for
outputting a | ow signal and -8- an enable signal after receipt of the
user's operation conmand si gnal out put fr%n1the operation conmand switching
nmeans. In the encoder 1, when the operati®in conmands indicative of rel ease,

5 [ d.,;Sscout i | ef t. d_ right, cei.ved f t he , th

secr ot codedTSPHhIE SR AFIeF FEPHE! HacHier S RSBROR O TLT G S1A3h S ¢ o

‘user's funct i and Labh ealmmittﬁmgg%éﬁgut put fromthe high |evel &
e

open signal transmtting circuit and oW &"énabl e signal transmtting
circuit are received, thereby to output in pulses the secret-coded:-signal
and function & 10 operation command-signals, and in this case the encoder
1 conprises Mot or dnathd@ntdd€2b, wheaghabperationcsommandsiindieativer ef reledse; ence -
nunmeral 10 is a pulse wdth control circuit for controlling a pulse wdth
out put f Pom tWarnrg seund, scawdng.de firandcaghiare regeived from thesuses, the segret-

encoder whi cfoUER Al SN tiof HE sereRinpSe PHERERBHRR 2 POYREES are

g})ggglats egoa{g fndf ragggitpemav s&.%meg;gaéxs_%tm REnPHePighdRvENE! Bpef

' signal transmitting circuit and the low & enable signal transmitting circuit are

I\ - received, thereby to output in plllses the secret-coded signal and function &
10 operation command signzﬁs,' and in this. case the encoder 1 comprises

: Mqtorola MC145626 integrated circuits.

Furthermore, reference numeral 10 is a pulse width control circuit for

_controlling a pulse width butput from the encoder 1 and reference numeral 12

I5  is an output transmitting circuit wherein. after receipt of _pixlses output from
the encoder whic_h. control pulse width_s output from the encoder, the pulses

are modulated to a very high .frequency'thereafter to be output as 'infrared

| signals toward the robot.

20 The secret number swit_ching means SWS5 is composed of seven
switches S1-S7. movable contacts S1a-S7a of which are commonly connected
to an enable terminal TE of the encoder, and stationary contacts S1b-S7b of

" which are respectively connected to input terminals A1-A7 of the encoder 1.

25 The high level & open signal transmitting circuit 4 comprises the
resistors R1 and R2 and diodes Dl and D2. in which the resistor R1 and

diode D1 are connected in series, and the resistor R2 and diode D2 are

connected in series.




20 - The secret n’er switching neans SW is osed of seven

sw tches S1-S7. novabl e ntacts Sla-S7a of which ar ommonl y connected to
an enable term nal TE of the encoder, and stationary contacts Sl b-S7b of
which are respectively connected to input term nals Al-A7 of .t he encoder 1.
25 The high level & open signal transmtting circuit 4 conprises
the resistors Rl and R2 and diodes D1 and D2. in which the resistor RL and
diode D1 are connected in series, and thgresistor R2 and diode D2 are
connected in series. -9- The ends of the resistors RL and R2 which are

not connect ed Wi ! Fyfehgndli ggR x%s?d}é Q?anﬂrm%ﬁﬁﬁrb'ré’n%%aﬁﬁéﬁéd mt}m@vabl e

contact SWa of the-function selecting switch he end of

the diode Dldﬁ‘alesdbhIaﬁdmaf@cdmmolhﬁst@ﬁmtdakolaSm@Oﬂbllerdoy‘ltmISIVéM efitheo .the -
input termnal DTl of the encoder 1 and a stationary contact SW2b of a
‘first sw tcthlomselbﬁmg)ewatch(&Wd:orrrmnd swi tching neans 6. The operation
- command switching neans 6 conprises first switch 10 SW2, second switch
SWB and third switch SW. "and a novabl e contact SW2a of the first switch

Swin of Do t i ¢ 0Lt gad by iehé i RaRemalleh 18 a8 Fesiliee RUTRBPlRREN 2
termnal of E@@&%&%meﬁﬁput fetminal DT1 ok thd 8hé r1yarszpa%&@fgl (?y@omaat he

first switch 'S commnyconnectedtoacat ode of the D2 1n the
hi gh I evel &SW2H ofi0fiadt siwitohsS W2 ImeheCoperatidn éoﬁﬂﬁhrt&ﬁwitﬁhixmz rheamg ﬁal DT1

of the encoder
The operation command switching means 6 comprises. first switch
10 SW2, second switch SW3 and third switch SW4. and a movable contact SW2a
of the first switch SW2. a movable contact SW3a of the second switch SW3
and a movable contact SW4a of the third switch SW4 are commonly

connected to a negative (-) terminal of the battery BAT

15 A stationary contact SW2b of the first switch SW2 is corhmohly
connected to a cathode of the diode' D2 in the high level & open signal

transmitting circuit 4 and the input terminal DT1 of the encoder.

A stationary contact SW3b of the second switch SW3 is cdmmonly
20 conr’iect_cd to a cathode of the diode DI in the high level & open signal -

transmitting circuit 4 and the input terminal DT2 of the encoder 1.

A stationary contact SW4b of the third switch SW4 is.con-nected to a

cathede of the diode D3. in the low & enable signal transmitting circuit 8.
25 | |
| - Meanwhile, the low & enable signal transmitting circuit 8 comprises

three diodes D3. D4 and DS. the anodes of which are commonly connected




A stationary contact SVgl of the second switch SWB i omonly 20
connected to a cat hode the diode D1 in the high el & open signal
transmitting circuit 4 and the input termnal DI2 of the encoder 1. A
stationary contact SWib of the third switch SW is connected to a cathode
of the diode D3 in the |low & enable signal transmtting circuit 8 25
Meanwhi |l e, the |ow & enable signal transmitting circuit 8 conprises three
di odes D3. D4 and D5. the anodes of whichjy@re commonly connected - 10 -
to a term nal of ground potential side of the output transmtting circuit

and an enabl ey gl SEgRurid SoreATANSe 3f P b RO Rlng Bikcioe 48 15

connected to a stationary_contact In the

oper ati on congnable sgdrhivial TE rofahs eacodercht hode of the diode D4 i s connected
to the stationary contact SWBb of the second switch SWB in the operation
command swi tching neans 6, and a cathode of the diode D5 is connected to

commmand Swi tching MEEaide e e ioda DA if Gammestsd 2 slaboBABLpRRaGt SUAD |
The pul Scoui aobHEoroRe R tng Rk ol odhpladB SHHEE deadbc o o

~and a resistor .R6. One end.each of the résistor R5, capacitor C4 and
resistor R6 are interconnected and the other end of the resistor R5 is
connhected to an i nputathederofitle dde B4 istoommaciedes the statienatyhesntacdSWi3bt he

of the second switch SW3 in the operation command switching means 6, and
a cathode of the diode D5 is connected to the'stati_onary contact SW2b of the

10 first'switch SW2 in the operation command switching means 6.

An earth terminal VSS of the encoder | is commonly connected to the

enable terminal TE of the encoder 1.

15 The pulse width control circuit 10 comprises a resistor RS, a capacitor
C4 and a resistor R6. One end each of the resistor RS, capacitor C4 and.
resistor R6 are interconnected and the other end of the resistor RS is
_connécted to an input terminal RTC of the encoder 1, the other end of the |

‘ capacitor C4 is connected to an input terminal CTC of the encoder 1 and the

20  other end of the resistor R6 is connected to an inplit terminal RS of the

encoder 1.

The output transmitting circuit 12 comprises a resonator REI, infrared

light emitting diode LED 1, a pattern antenna LI printed on a printed circuit

25  board, a transistor TRI. capacitors Cl. C2 and C3, and resistors R3, R4 and
R7. -




capacitor C4 is connect to an input termnal CTC o he. encoder 1 and the
20 other end of the r tor *R6 i's. connected to an put term nal RS of

t he encoder 1. The output transmitting circuit 12 conprises a resonator
RElI, infrared light emtting diode LED 1, a pattern antenna L1 printed on a.
printed circuit 25 board, a transistor TRl. capacitors . C2 and C3, and

resistors R3, R4 and R7. One end of the resonator RELl is connected
through the resistor R3 to.an output termnal OUT of the encoder 1 and at
the same tinme to the transistor TR1L at its base. 5 An emtter of

the transistor TRlALS Y, -m@?p g h s

capacitor C2, anﬁhéreigm@%crgﬁnec egg'SoltscabotggF?tggﬁ gl?;u%lfh l’iﬁﬁe&tg}rg Eidrfglizgttgr TR1
through the capagipdt tdrmindin©UD! b cthdTenebdémd andnati tHeosamBltine ¢orthect ed
t hrough one end of the 10 capacitor C3.to the pattern antenna L1 and at
the sane ti netransistar R bhat#stbasari nal of the capacitor C3 through the
pattern antenna L1, and to a. cathode of the light emtting diode LED 1

t hrough a resistor. R7 sinultaneously. Now, an overall operating exanpl e of

the ill ted di t qQf, t 15 t 1t4 : [

for & robdt in acoRndmuer arche Hesiss IR R IGuERBHanE PR T abhiblat’ °©

First of all pkh | Tl ' ' 1 th

s'legf.et OnUﬁberR%w déf](ﬁén gdaﬁg%ihzr g@?&%%&‘éﬁﬁ@f c()flﬁéctéd‘stb??%lﬂ&i& &f)theo -t he
o transistor TR1through the capacitor Cl. '

The col-leéto_r of the transistor TR1is connected through one end of the
10  capacitor C3 to the pattern antenna Ll and at the same time, to a balance
terminal of the capacitor C3 through the pattern antenna LI, and to a cathode

of the light emitting diode LED 1 through a resistor R7 simultaneously.

Now, an overall operating example of the illustrated embodiment of the -
15  remote control trans'mitting device for a robot in accordance with the present

invention will be described.

First of all, the user inputs a secret number (for instance'lOlOlll) to
the secret number switching means SWS5. '
20 | |
At this moment. switches S2 and S4 out of the secret number s_Witching
“means SW5 of dip switch configuration are rendered operative and balance -

 switches S1, S3, S5, S6 and S7 are in turn rendered inoperative.

- 25 . Next, the user should determine in which function the robot will

S operate, as between functions and movement functions.




At this nonent, switch S2 and $S4 out of the secre unber
SWb of dip swtch conf rati on are renderéd operat and
S1, S3. S5, S6 and S7 are in turn rendered inoperative. 25
the user should determine in which functi'on the robot wll

bet ween functions and novenent functions. - 12 - If the

swi t chi ng neans

bal ance switches

Next ,
operate, as
user determ nes

to operate the robot |n a warning function, the function selecting swtch
SW having a slide switch configuration 32 r-endered i noperative. 5
ot

Next, if the user wants to operate the r in a scouting

function duri ng -

having & push buit (e WSFEAEEb RS dsemshie e PbbEIEE vining Hindtih, ¥, .
SWM is T e“derfﬁgc@&t s&kkife s@nﬁlz' %thhatlr%\? slgcfe g«g&bh @ané%\t_?}raﬁbﬂ%@‘ileﬁdéréd' t

which is for positive term ttery

> a current

term nal VDDlgf, éﬂaﬁvencoder 1 ground termnal of the encoder 1 -> diode D3

-> stationary contact SwWib of the third switch SWt novabl e

cont act SWila of

the third switch SW -> negatlve (-) termnal of battery, and at the sanme

time, a current flows t. u h a closed circuit which is forne

positive X+) ter mlﬂﬁﬂ ﬁt‘{séFW‘B}ﬁ t0ORgTAe ther reho§Hin érﬁcf’f‘tlﬁﬁ %‘i“&BOEED 1

G ode Ds - AHREA ﬁ%ﬁpﬁ& HE T SY B B v ines F9P2 3301 afe

contact S\Ma §W4t]if"fvxtlg s‘ﬁ"‘bﬁt@dﬁ sWtch coHﬁQﬁPdn‘b‘ﬁ i§” re§s%ﬁm nal of battery

BAT. 20 Acc
thereby to

N

a power sourc& is sup lied to the encoder 1

If the third switch SW4 is rendered operative, a current ﬂows through

10

Ly

15

25

a closed mrcmt Wthh is formed bv a positive (+) terminal of battery BAT —
a current terminal VDD of the encoder | — ground terminal .of the encoder
1 - diode D3 — stationary contact SW4b of the third switch SW4 movable
contact SWda of the third switch SW4 -> negative (-) terminal of battery, and
at the same time, a current flows thromh a closed circuit which is formed by
a positive (+) terminal of battery BAT - anode of light emlttmg dide LED
1 - cathode of light emitting diode LED 1 - resistor R7 - capacitor C3 -
diode D3 - stationary contact SW4b of the third switch SW4 — ‘movable
contact SW4a of the third switch SW4 - negative (-) terminal of battery BAT.

AcCofdingly; a power source is supplied to the encoder 1 thereby to

render the encoder 1 operative, and an open' signal is supplied to input

‘terminal A1 of the encoder 1 because the switch S is rendered inoperative.

A signal of low level is supplied to the other input terminal A2 because

the switch S2 is rendered conductive.

Subsequently, an open signal is supplied to input terminal A3, a signal

of low level is supplied to input terminal A4. an open signal is supplied to

e




render the encoder 1 op I ve, and an open signal i pplied to input-
termnal Al of the enco 1 because the switch S1 i ndered inoperative.
A’signal of low level is supplied to the other input terminal A2 because 25
the switch S2 is rendered conductive. Subsequently, an open signal is
supplied to input termnal A3, a signal of low level is supplied to input
termnal A4. an open signal-is supplied to - 13 - input termnal A5, an
open signal is supplied to input term nalj3A6 and an open signal is supplied
to.input term nal A7. Likew se, an open signal is _supplied to input

- terminal DT1 igput iérnfinal A Ofif bpén REEANSE suppliedvid dhp@VeriinalnASnamPan
state, and an Open signal is supplied to input term nal DT2 because the

swi tch SWB i sopen sigoakis sipplied teunputctermiral A&7 potential of |ow level is:
supplied to the enable term nal TE of the encoder | by interposing the
wovabl e contact SWa, stationary 10 contact SWib and di ode D3 of the

third itch SW, by t tput f t he. t t ] I f~ th
(i SwCh S LIGRRY L8 LUl LS o P e AGY BT O bi.
Al- A7 ' . ' | | ' t . | t
ALAT andsan LA 9050l i SR SW SOTTRR e B, 4 8p G2 eibod 7P

termnal OUT qipplied teriapdeterhifd T3 deeaide el swively SWS isirfa dpehusateat ed in
Figure 3A and in the rear portion of Figure 3D. Next, when the waveforns

are ' output. the resonator REl oscillates at 20 approxi mately 300 MHZ

thereby to nodul ate the waveforns of Figure ei
'  Furthermore, a potential of low leve

?s tSLcl)pp]it_ed to the enable termihal
TE of the encoder | by' interposing. the movable contact SW4a, stationéry

10 contact SW4b and diode D3 of the third switch SW4, thereby to output from |
the output terminal OUT of the encoder 1 an item (secret number 1010111)
input into the input terminals Al-A7 and én' item “(open, off: scouting

command) input into the other input terminals DT1 and DT2.

15 Atthis moment, out of the outpht terminal OUT of the encoder 1 come
sequentially waveforms as illustrated in Figure 3A and in the rear portion of

Figure 3D. A 3y -

_ Next, when the waveforms are output. the resonator RE] oscillates at
20 approximately 300 MHZ thereby to modulate the wavéforms of Figure 3D to
| '_approximatelly, 300 MHz, and the transistor TR1 amplifies the modulated
waveforms whereby an infrared sigrial is output from the light emitting diode

LED 1.

25  Next, an infrared receiving unit of the robot system receives the

s infrared signal thereby to make the robot perform a scouting function.



approxi mately, 300 MHz. d the transistor TRL anpli S the nodul at ed
wavef or ms- wher eby an i ared signal is output from¥Wie |ight emtting
di ode LED 1. 25 _ - Next, an infrared receiving unit of the robot

systemreceives the infrared signal thereby to nake the robot performa .

scouting function,
~war ni ng sound during the scouting function of the robot,
SWB of the operation comrand swi.tching mgans 6 is pressed under a state

that the function selecting switch SW is rendered inoperative. 5 Wen the -

the function teh S i noper at
The di ode D4 t her ol g ase y e e ot fb EeRIfE £ivafitng LAnIRE 48 D0l

y as vel to The en

-14 - When the user wants the robot to generate a
the second switch

TE and i nput {ufingafurdfidnObf the robeRdfe decotad switehoPWB ifgthel opération! |
supplied to the input termnal DI1. and then a signal is supplied 10

i nput t er m natemMand7 switchingr ateansinesspiessechaingdamea rstata ethatsthehfunction

af orementioned scouting functi on.

to

are sequeptially output fromthe 15 out put terminal OUT of the encoder

And next,

an infrared signal
di ode LED1 by t'he'wrﬂ,’r

generate a warni ng sound. _ _ |
' formed through the diode D4 thereby to supply a signal of low level to the

10
15
o
20
25

enable terminal TE and input-terminal DT?2 of the encoder 1, and the open

signal is still supplied to the input terminal DT1, and then a signal is supplied

" to input terminals Al-A7 of secret numbers in the same manner as the

aforementioned scouting function. . . _

At this moment a waveform as illustrated in Figure 3A and a waveform
as illustrated in the rear portion of Figure 3C are sequentially output from the

output terminal OUT of the encoder 1.

And next. an infrared signal is output from the infrared light emitting
diode LEDI by the aforementioned operation thereafter to make the robot

generate a warning sound.

Next, when the user wants the robot released either from the alert
functions or scouting function, the user presses the first switch SW2 of the

operation command switching means 6 undér a state that the function selecting

switch SW1 is kept inoperative.

When the first switch SW2 is rendered conductive, a closed circuit is

formed through the diode D3, thereby to make a signal of low level supplied

Is output fromthe infrared Iight emtting

nﬁt@@ NELORE SWPE S8 99 rddiRFERbpErative, FREGseNGrdudPRt -

er m nal

. : ( . At this nonent a waveformas illustrated
in Figure 3A selectingrswiiel SW hds rendesed apeperaiive.he rear portion of Figure 3C
1.

R



20 Next, when the user V\‘S the robot rel eased eithe.romthe alert
functions or scouting fu I on, "the user presses the st switch SW2 of

t he operation command switching neans 6 under a state that the function .
gélecting switch SW is kept inoperative. 25 Wien the first switch SW is
rendered conductive, a closed circuit is forned through the diode D5,

t hereby to make a signal of |low level supplied - 15 - to the enable
terminal TE and input termi nal DTl of the|gncoder 1 and thereby to nmake an
open signal supplied to.the input termnal DT2. Furthernore, the sane '

signal of the t§&afiéaimabRd &k niMEP TE agndMgiut | teriinal SDTUt bNehd enebder 1i snd
applied to the input -termnals Al-A7. At this nonent, the waveform as

illustrated i thérebyrte Makean opke signatfsopphieds to tHeusipuatathinal DAR.r ear _
portion of Figure 3B are sequentially output fromthe output term nal OUT
of the encoder 1, thereby to make the 10 i nfrared signal. output by the

f 1t i d ti f t he inf d.l, ght itfi di ode LED 1, and
Cher eaf ter to. make HTHErmsse. Her sastersigtan ot the Seprteadad bt g aviprgin "
wants thegrob d e i : MEent ' 15 the alert and
. rmve?rent uncg{:%&ntgl,gomﬁtggelrg%&gg%gﬁg?%gﬁégw@e g‘(r:r%gg switch SW. to an

"ON' position. Next, when the user wants the robot to nove .forwardly anmong

t he o : :
o At this moment, the waveform ‘as illustrated in Figure 3A and the

waveform as illustrated in the rear portion of Figure 3B are séquentially
output from the oufput terminal OUT of the encod'er 1, therel_)y to make the
10  infrared signal ou'tput by the aforementioned opei'ation from the infrared light
emitting diode LED 1, and thefeaft_e_r to make the robot perform a releasing

function.

If the user wants the robot to operate in a movement operation among

15  the alert and movement functions, the user fixes the function selecting switch
SW1 to an "ON" position.

Next, when the user wants the robot to move forwardly among the

movement functions, the user presses the second switch SW3 of the operation

20 command switching means 6.

When the second switch SW3 is rendered conductive, a current flows
through the diode D4 in a closed circuit which is formed by the positive (+)

terminal of battery. BAT — stationary contact SW1b of function selecting

25  switch SW1 - movable co_niact SWila of function selecting switch SW1 -
~ resistor R1 — anode of the diode D1 — cathode of the diode D1 — movable

“contact SW3a of the second switch SW3 — nég‘ative ) tei'mi_nal of battery



movenent functions, the@er presses the second swt SWB of the operati-on
20. command swi t chi ng ns 6. When the second swt SWB is rendered-
conductive, a current flows through the diode D4 in a closed circuit which
is formed by the positive (+) terminal of battery BAT -> stationary contact
SWLb of function selecting 25 switch SW - novable contact SWa of
function selecting swwtch SWL -> resistor RL -> anode of the diode D

cat hode of the diode D1 - novabl e cont actl WBa of the second swi tch SWB
negative (-) termnal of battery = - AT, thereby to supply a signal

of |ow | evel D f the .en 1. rt r '
current fl omh?hi‘bﬁ‘ﬁkgwéo %“ﬁ;éﬁi' ga%%'baT\ﬂquW l%%@%r%ﬁ“@ teﬁﬁ Vﬂ?@?ﬁ?ée
(+) term nal Gt ery BAT -> stationary contact . SWb of function

sel ecting sw tc% SWI" -> novabl e contact SWa of function selecting switch
'SWL -> resistor R2 -> diode D2 -> input termnal DTl of the encoder 1,
thereby to supply a voltage of high |evel-to the input termnal DIl of the
encoder 1. 10 Accofuirthgrmorata chrrenhfiowst throughag cuoremt deop which isiferined

ar guéiqﬁ’é\ﬁ?.”ib% BBHHYE T ERBTIAL el AR QUG At i bsof
thereby to moyg, e §e?@c?fn Kb 8w —Lhovable contact SWila of functxon selecting
switch SWl — resistor R2 - diode D2 —> input terminal DT1 of the encoder
1, thereby to supply a voltage of high levelto the input terminal DT1 of the
U encoder 1. |
10
Acc'ordi'ngly, at this moment. a waveform as illustrated in Figure 3A
‘and a waveform as ill.ustrated in the rear portion of Figure 3F are sequentially
output from the oixtput terminal OUT of the encbdei‘ 1 thereby to move the

robot forwarcily.

15 _
When the user wants the robot to move to the left.among the movement
B functibns‘, the user presses the first switch SW2 of the 6peration command
switching means 6. | -
20 At this moment a signal of low level is 'éiipplied to the input terminal

. DT1 of the encoder 1. a signal of high level to the input terminal DT2, and
a signal of low level is supplied to the enable terminal TE, so that a waveform
as iIlustra,ted in Figure 3A and a Qvaveform as illustrated in the rear portion
of Figure 3E are output from the output terminal OUT of the encoder 1,

25  thereby to move the robot to the left.

Meanwhile. when the user wants the robot to move to the right among

the movement functions. the user presses the third switch SW4 under a state



Wien the user

functions, the user pres
swi t chi ng neans 6. 20 _ _
he input term nal DTl of the encoder 1. a signal of high |evel

supplied to t
to the input

enable ternminal TE, so that a waveformas illustrated in Figure 3A and a

wants the ‘ot to nove to the. left anp t he npovement
At this nonent a signal of low level is

terminal DT2, and a signal of low level is supplied to the

the'first switch SW of t operation command

~waveformas illustrated in the rear portiph-of Figure 3E are output from

the output terminal OUT of the encoder 1, 25 thereby to nove the robot to-

the left. Meaidti the funbesn sélectiseswirehtSWiHe kepbebndwctivey e Alt Ghish@iokredi)

anong the novenent functions. the user presses.the third switch SWM under a

state - 17 a-sighaltofi lighflevaltis oespsetieclyi sugplied t@ theSinput sermeipalscDTd Land ve.
At this nonent, a sitgnal of high |level is respeﬁzﬁtyielely supplied to the

fanput term nal¥THef

supplied to't
i nput -during
i nput to the
Next, a wavef

aEmopdeni . iand dsignaboflowy 15 jsyRRNCG to | the, anaple

S

BRTRRDTE AR S ottt oRlet iy P qeth Hhe SRR

A B B g el T e

in the rear pefith®afstenientohed séerat aumbakential ly output fromthe 10 .
output term nal of the encoder 1. thereby to nake the robot nove to the -

ri gt through the aforenentioned operati ons.

robot to stop to take a rest, the us

=14 . . _ :
Next, a waveform as 1ﬁustrated in Figure 3A and a waveform as

* illustrated in the rear portion of Figure 3G are sequentially output from the

output terminal of theencoder 1. thereby to make the robot move to the right

through the aforementioned operations.

Next, when the user wants the robot to stop to take a rest, the user _

transmits a stop & rest command to the robot by pressing a button (not

- shown). Then the robot is stopped to rest.

Meanwhile, when the user by mistake presses more than two switches

out of the first, second and third switches SW2, SW3 and SW4

simultaneously, the encoder 1 designates a priority. thereby to output only one
operating signal out of the three operating signals of the alert functions or

outputs only one operating signal out of the three operating signals of the

. movement functions.

10
15
20

The prio,rity' is determined by the user when the operation command

switching means is assembled to the encoder 1.

As seen in the foregoing, according to the illustrated example of the

“remote control transmitting device of a robot in accordance with the present

————e e e

Next, when the user wants the




transmts a stop & rest mrand to- the robot by prem a button (not 15
shown). Then the robot stopped to rest. Meanwhi | e¥ en the user by

m st ake presses nore than two switches out of the first, second and thi rd”
swi tches SV, SWB and SW} simultaneously, the encoder 1 designates a
priority, thereby to output only one 20 operating signal out of the three
operating signals of the alert functions .or outputs only one operating -
signal out of the three operating signals f t he novenent functions. The
priority is determ ned by the user when the operati on commnd 25 '

~switching mea ;ﬁfyfls%eﬁiklwﬁg:ﬁ 901519 aﬁ'?) ﬁ]fhe cofventiondl !eH o

according to t ustrate exarrp renote cont I’O t ransm I ng

device of a rebqiutldf saxczﬁffém%pmthagt BémBiadesiknals. so YRat thevibot @an be
4-switch conbination to the conventional encodefr enables the output of six

different opecmlyngpmtmhrthesngmﬂ’asmrmg ¢dsatoftthe produdt. canbeaedasdd, yand
operated, the manufacturing cost of the product can be reduced, and
operating funePe@HagdyAchanyfakpe diveraified. - Furthernore, a carryi' ng of
t he robot cbecones easy because the renote control transmitting device may
be light and the circuit is sinple, thereby to make it easy to be

manufactured. .10  Eyrthermofd)& L&t ”i‘nﬁgf F@%Mttﬁ%h@% Ee&': Aﬁ.@ ti@f'éfﬁo&UCh
as "ground voltage or "earth" po t or vol tage used conveniently
inthis SpeCl Eomedl t@anixﬁxttmg device may be light and the circuit is simple, thereby to

make it easy to be manufactured

10 ~  The term "ground potential” (or like térms such as "ground voltage”

L or "earth" potential or voltage') is used conveniently in this specification to
denote a reference potential. As will be understood by those skilléd in the art,
although such reference potential may typically be zero potential, it is not
essential that it is'so, and may be a reference potential other than zero.

15



denot.e a reference potegimal . As w |l be under st ood hose skilled in the

art, although such refe ce potential may typically zero potential, it
S not essential that it is so, and may be a reference potential other than
‘zero. 15 CLAI MS: 1. A renote control transmtting device for a robot,

t he device conprising: a battery or other power supply for outputting a
direct voltage; secret nunber sw tching neans for S secret
nunber; 10 a function sel ecting- $%-t ch forllmmllmﬂﬂmgm one
function anong alert functions and novenent functions;ca thigh Isevel & open-
signal transULAIMSCi rcuit wherein, when the function selecting switch is
Jsendered conductive,” a voltage of h| gh | evel output 15 fromthe battery

- or other power supply is received, thereby to output-a voltage of high

| evel- i ndi catlve of nmovenent functions, and en the function sel ecting
wswitch is turdned ohfrempteanteg gFFé‘I“SF‘é“tIISn 1G5 FORIRCEPPQ B Afediee
functions; 20 . .. operation command switching nmeans into which
operation cofPEISM&noting, for exanple, release, warning sound. scouting,
| eft, foramard and right functions are received fromthe user; a low &
enabl e si"gnal transmitting circuit for outputting a | ow si gnal 25 and an

enabl e signal aftef biteasi @ other @ow&ershpplwpﬁ]ractutpmttmgmrdudctsv@tme,out put
: from t he operation cormand swi t chi ng neans:

secret number switching means for inputting a user’s secret number;
- 10 a function selecting switch for a user to select one function among alert

functions and movement functions;

a high level & open signal transmitting circuit Wherein, when the

function selecting switch is rendered conductive. a voltage of high level output

15  from the batteryor other power .s'upplv is received. thereby to output a vbltage
of hngh level indicative of movement functions, and when the function

selecting switch is turned off, an open signal is zenerated indicative of alert

functions;

20 operation command switching means into which operation commands
denoting, for example, release. warning sound. scouting, left, forward and

right functions are received from the user;

a low & enable signal transmitting circuit for outputting a low signal

25  and an enable signal after receipt of a user’s operation command signal output

+ from the operation command switching means:




- 20 - an encoder where. when a given operation co’nd I's received from

thg user, a secret-code i gnal output fromthe’secr | |

means and user's function and operation command signal s OUWUt fromt
|

hi gh level & open signal transmtting circuit and the"l ﬂl jﬂﬂ!w"m
“a pul

kY

he
transmitting 5 circuit are received, thereby to out put! 3 ﬁtﬂl
secret-coded signals and function & operation command signal's: a pu se
width control circuit for controlling a pgfse wi dth output fromthe
encoder; and 10 an output transmitting circuit wherei n, follow ng receipt
of pul ses mani pul Alagrbdé it SwhAlh i
encoder, the pulses-are nmodulated to a very high frequency and output as
infrared si gnghsuseryarsdsretizededbignal ddtpidt from/theessotes nootber svitchamgmeans ng
devi ce according to claim1, wherein the secret number sw tching.means
conpri ses bls evandser’s fasctioroanthpperatinn sommard signals oxtRutdERMohe lg:}bﬁ?r‘(él:t ed
" to an enable term nal, of, the encoder, and stationar ntacts of which are
respectively éémpgatseanalotr%mkﬂl%ﬂﬁCHw@doﬁﬁwzlew ﬁgglglﬁc%%%qﬁ_trgr}smng\ng |

g Leven & Gt eredPn Bibre R R i sk i ShorkeCoadd SHIBLERAY Ne

and di ode confgfdfsh &N opéfatish comifladd SN resistor and di ode

a pulse width control circuit for controlling a 'pul.se_width output from
~the encoder; an’d
1 B i

an output transmitting circuit wherein, foilowing receipt of pulses
manipulated by the pulse width control circuit and output by the encoder, the
pulses are modulated to a very high frequency and output.as infrared signals .
towards the robot. |
s _
2. A remote control transmitting device according to claim 1, wherein the |
secret number switching means éomprises seven switches, movable contacts
of which are commonly connected to an enable terminal of the encoder, and
stationary contacts of which are respectively connected to input terminals of

20 the encoder.

3. A remote control transmitting device according to claim 1 or 2,
wherein the high level & open signal tra'nSmitting circuit comprises a first
‘resistor and diode connected in series. and a second resistor and diode
25  connected in series. wherein one end of the resistors are commonly connected
thereaftcr to a movable contact of the function selecting switch; one end of the
first diode is commonly connected to a: seéond input terminal of the encoder

and a stationary contact of a second switch of the operation command

{PhtiGh E6mimandrid recdived fioyn t he

.
a




25 connected in seri e's‘,{;erei n one end of the resiw

connected thereafter to vabl e contact of the functi ing swtch;
one é&nd of the first diode is comonly connected to a s,mm 'ﬁi ﬂjm _naI :
of the encoder and a stationary contact of a second sw t«CH¢Ol Mtion

conmmand - 21 - switching. neans; and one end of the second diode is
commonly connected to a first input termnal of the encoder and a
stationary contact of a first swi tch of thgl operation command switching _
neans. 5 4. A renote control transmtting device according to claim3, -
wherein the opswm:hmg. means nhdsovd ed of) theesiesnd digde Sednimenly ésinetvéd N,
the second switch and a third switch: a novable contact of the first
switch, a novablfirst impuidernoinal b€ thecersades wnd hstatiionary raontdsit of cofirsiswitch t he
third switch bej commonly connected: to a negative (-) ternmnal of the.
Battery or ot hQ?r&g"oﬁﬂ?mﬁ@“ COIYBANG SWMIkBInG BABhary contact of the first

swi tch being cormonly connected to a cathode of the second diode in the
high | evel & open signal transmitting circuit and the first input terminal

of the encgderg the h RN : i i Nl y
connect ed tg o] a4E:at héﬁiéé% @%@ﬁo{fﬁ‘éﬁﬁﬁ?tggg dﬁgﬁf f\ageﬁﬁﬂglmeégpn?'o%&m gnal
-transnitting cobperationaguininand Swiwhing mBvans toomprisek thé fikst switth, e selnd and
a stationary contact of the third swtch being connected to_a cathode of a

di ode of the | &witgh andha shisd gmwalcht mamonnblei daptaqtrafithe first switch; @nmowable

cOm 1o 1AM Bef ol 5o 595 B AR e She S e
| wh\ijh are compghin P Rohhded % & deBhffl o) BimfHaP LEhPBAELY & oftlel podler! M€
| 10 supply; the stationary co.ntact of the first switch being commonly connected

to a cathodé of the second diode in the high level & open signal transmitting

- circuit and the first input terminal of the encoder; the stationary contact of the

second switch being commonly connected to a cathode of the first diode in the

high level & open signal- tfansmitting circuit and the second input terminal of

15  the encoder; and a stationary contact of the third switch being connected to
a cathode of a diode of the low & enable signal transmitting circuit.

5. A remote control transmitting device according to claim 4, wherein the

low & enable signal transmitting circuit comprises three diodes, the anodes

20 of which are commonly .c'0n'necte.d to a terminal of ground potential side of the

output transmitting circuit and an enable terminal of the encoder, whﬂe é.
cathode of one of the three diodes is connected to the stationary contact of the
third switch in the operation command sWitchin-g méans, a cathode of another
of the three diodes is connected to the stationary contact of the second switch
. 25  in the operation command switching means. and a cathode of the other of the
: three diodes is connected to the stationary contact of the first switch in the

operation command switching means.




output transmtting ciiglt and an enabl e term nal he encoder, while a
cat hode of one of the t e diodes is connected to t
of the third switch.in the operation comand sw tching neans, a cathode
another of the three diodes is connected to the stati onarﬂmmﬁmllﬁm Hm
second switch 25 in the operation command switching nea
of the other of the three diodes is connected to the stationary contact of
the first switch in the operati on conmand23w t chi ng neans. - 22 - 6.
A renpote control transmtting device according to any of the preceding
cl ai ms, wherei6) an Aaetnotd esntrolararsinitiiv devdios atcdrdingonanyl of therpreeddiag t o
an enabl e termnal of the encoder. 5 - A renote control
transmtting d:éalmﬁe whereiman mrnhyteagmaérmﬁ the efncoderdisseamimenlyvcohneaséd tence
to Figure 1 of th cco dr aw ngs 8. A renote control
transmtting d'@\ﬁ ‘&%Pgﬁteyer&'é’ BEr ei nbefore described with reference
to Figures 1 to 5 of the acconpanyi ng drawi ngs. 10 9. ~ Arenotely
controll ed robot provided wWith, and adapted to receive control signals
L; g?ed?nggg});? mgont/& O}erﬁéténééﬂdvél' ﬂ‘in&’tﬁi’thﬁg A&hed %B&ahﬁaﬂj?yasoﬁqei'élﬁbefore

B described W1th reference to Figure 1 of the accompanying drawings.

8. A remote control transmitting device substartially as hereinbefore

U described with reference to Figures 1 to 5 of the accompanying drawings.
10 |
0. A remotely cortrolled robot provided-with; and adapted' to receive

control signals from. a remote control transmitting device according to any of

the preceding claims.




