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~ T0 ALL WHOM IT MAY COYCERW:

Be it Imown that Carl J., Crane and
Raymond ¥. Stoub, both citizens of the United States
of Amwerica, of Uright Fileld, Dayton, State of Chio,
Unlted States of imeriea, having mede an invenkion
enbitled IMPROVEMENT IW NAVIGATIONWAL CONTROL MEATS,
~ the following is a full, clear, and exact disclosurs

- of the nature of the ssid invention and of the best

mede of realizing the advanbages thereof:
& &




Anvention. reletes to »

end diveetion.
rticularly to apparatus for autosutically

£ the gourse of o

TR s

o8
i&‘l
faed

ereplene or merine vessel, .

biects of the presant invention 1 to provide

ﬁw and improved device. for sutomet leally gulding @ wehilcle
glected radio S:sg tting station.

Angther objieet iz to provide novel and inor &

kb, ,_N‘.,._T.w. EERIE ST Mﬁ;nﬁzhrwxﬁ.rawh

ibing 4 conirolled

esponsive "to.received radiant ERSTRY, Fov

weh: 2% a0 sutometle pilot, directive s teuns of a

e . JERPEY W A A .
20tor, or the like.

&a.

provide novel mesns, resy

Rl

contrel & sgurcs

fully

295

inothe detailed desceristion of the invention, which is

in.comnection with the gocompar ings, whereln

phowt the

-

Io the drawings

Figa.l iz & front elevation of & vertical polnter. tyos
b o

o compnss embodying the

& Iront elevation of

]
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Invention Iliustretir

4y S v ol @ ey e S Ty iy i -3
atic control encrgy for operating @ r elays
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ther esbodiment of the wse of a |

entution of ane

v illustrating the use of light energy o

Gk

representutlon of

bod -

sting the use of

wtlc representation of 7

g tdormal energy Lo seiu-

@;.ﬁﬁgﬁﬁwwﬁ.w@ﬁ@%wﬁgg the inventlion comurises the novel

- Yot

Lido direction flugar of pneunstic, 1ight or

R gy <
GY B AR SR

g e e X R ) G O £ e i ” ol T e o A e
§ wotor. My this means, & BRAE or alpersft can

Ao S T SN rge. SN PR B e S b e e Ao
intalned om w desired co g0 without the inter-

the course has boen set, and way

manuel sdjust-

ﬁwﬁrﬂaw or pilot.  IP dssired, th

w0 aontroel the rotution of & Loop

or mpavigator may sscertain his

Rzmw LRESS Y S

@ﬁﬁq now to Fig

5 - aueh 4 g
can ordinery radic

Imileator &

type, having a

goet @ driving e polnter 10. The pointe

e e e
e 38 e SR

Lg 1% and

wmu;ﬁa be described ﬁ@g@s%ﬁﬁaw woen the polpter swings to the

Feowm 1te
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the embodiment of the invention shown in Fig

radio. com ﬁw s or-direction finder and wntennz 15 is

a m,:;mwww #oving eoll 9 of right- ~left indicator 8 of Flg. 1
mmmwm 1% form the ends of alr ducts 16 snd 17 to wuh

lapsible corrugated relay members 18 and 19,

g
cvjl_
=
@
;
ot

ze "sylphons®. These members 186 and 19
€ ,mm b thelr outer ends an CETTy noveble contacts 80 ang:
mwwmaﬂw¢mwﬁfpi apted to engage stationary contects o
pe ﬁm4wwwv to close & norselly ocpen electrieal cirveuit, uas
be ammﬁawwmat_.mowﬁwawm Bt and 2% are connected by wmeans of |
ommG - conductor 24 to ome side of a battery 25 which provides.

for.relay ecolils 26 ind B7, having & common ermetors. g8,

Pel28 aotustes a sin ngle-pole,  double-throw switeh 29 to.

elreult through elther contacts 30. snd Bl or 1 and e

L4
a ﬁm@ﬂdmwvwa motor 4. MHotor & is drive sbly counected by a

@b with 2 unlt 25; which way -eouwprise sn 2utomatic pilot

ﬁmmﬁwsm wot @w‘ﬁ@ﬁ.mwmmﬂwﬁmﬁwﬁnnﬁmmmaww or & loop rotator
mﬁwww Tfor indicating direction, or other control device,
table svacusting mesns 36 snd 57 are stboched to branches 385

X

o o~ ol o o s " o e gy
-the ducts 18 and 17

3 w0 T Py v v 3 o
draw alr through

~

lese ducts’in the direction

foste
B

dicated by the two curved arrows.
in the operation of this device, when polnter 10 moves

e

vertical, indieating a aeviation frowm the course, it will

e ports 12 or 13, such, for example, as the port 1z,
; off flow of sir. through sald port and csusing the
t' 16 to be considerably lowered and the sylphon 18

s, Upor collapse of

E

sylphon 18, contact £0 is brought
#ith contact £%, thereby closing the cireuit of

causing the relay switeh 29 %o cloge the contacts 20

Bl, thereby rotating the motor 23 in & direction suitable to




mmm &MﬁMﬁEmac of duz sutomatic pilot or ste

S

ww bm the d mgmw or eraft back on %5 cour

ﬁﬁrﬁ &5 may also compriss a loop rotabor assembly

ﬁwwmw mumm was&ﬁﬁos thereof by the mobor 23 sepy

LR,

28 to Indiczte

n+mm@ of azﬁ051ﬁwaﬁwhﬁ GoTTee w%ﬁw the courss, as

-gvacuating means 36 and 37 are arranged to be intar

5 ooy o T P 3 o - b s e e, -
@waﬁew%u 80 That ﬁm& suction doza nobt prevent tns
.
{ the wointer wo
S . - ’ ! - fr— - -
4 shows ;;G her embodimen enploying rneumatice weans

& relay whiech in twm mobﬁwcww some &%wa_aw steering
H@ﬁwﬁbwmﬁh_ HS this form, the right-left Indicator B
dmwwwm& |
& sntenna H@w.&@ deseribed sbove, £ close the norts 12

2

siich ducts 40 and

i

4L terminate. The duects 40 and 41

oF

e

ad to a ﬁaéﬁeﬁ chizmber 4£, housing an air turbine relsv

a common exhaust pussage 44 @ﬁﬁ%a@@ to whdch is a suitable

£
L

45 for m:wk lically dr wagzm air va@ﬂm
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oF
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e
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o
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H
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i 8 of (swgie 4% is connected to actuate the unit 5, above

.y

In the a%@axwwap of nbpa,uﬁfoawﬁgﬁﬁ“ when the craft is
pointer 10 will be in its verticel oositi alliowing

is..%

Afmwwmwew of air to both ports 1 and 15 The =ir in

will elrenlate arsun
no w@mswwmﬁﬁ wmotion of

ﬁb;,:+o& zﬁaa & v

[

] o - 3
A0 OVer g1

oo

ﬁm@ﬁﬁ@ & poyl

of duct 40, 22 shown in

sontinue to dr raw 2ir through
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40 mﬁa &wa 3»w; %wo@ in the nws@a&weﬁ 1nd1 ﬁa@a wa the

25
12

TTOWS,

sing mowmﬁwea @H wﬂ rhine 4% in & asaﬁﬁvw awo cl Mma nw ection.

1d the nw wﬁ deviate in the other zmwvaﬁwas« pointer 10 will

Yo

flow of alr im dueot 41, allow ng alr to flow +:wo§n¢

3

j2v

40 and n@mawﬁw wfwawma 4& to wcwmﬁ@ in a elockwise gw%meﬁweﬁ;

unit 35 is ﬁsﬁz Tever wﬁw% zawgﬁﬁ@a 58 deseribed in acﬁt&cwwcﬁ

,Hm,@wq. & there is shown znothar embodiment »f the inven-

n ﬂwAaw @ﬁﬁwG%m awasﬁtw LmWﬁ*da devices, such

&8 photo-electdic

s of any mﬂeﬁ&ﬁum type. Two 5zwﬁpwu Light sources 47 and 48

ﬁagwﬁwobwa ¢c »ﬁos %&warwmh 3@@ ms %

5

irough two ports 12 and 12

e wmom of awm m%a indicator 8, wideh indicator way be of
type awaﬂﬁ ,n w.«ﬁ 1 %ekﬁa iy w@ stiovn 1n its on-course

ition Edgﬁ@% @@w% een &w& Lwo aaﬁﬁm EHJOéMs wmnaw ﬁr&ﬁm AT

wo @a rwﬁ@ﬁﬁﬁg zca %M n fhﬁbﬁwwr nrwwa Bl mﬁﬁ @mg which

‘ ooaSnnamn rc mwsae@ﬁn cly nfwﬁm wﬁnwfzwsx wadelﬁw@m 57 and BA
aow@mﬁm mmﬁwwwwﬁn %mwfﬂm.w@ and m# ha m @ﬁﬁmﬁgwgw ma and mm‘
m@ are mﬁoss m& +xvﬁw zwmwaﬁml gammﬁwam 5Mﬁﬁ
o eir aoﬁﬂwmﬁm.zw mﬁa Bae ewwse %ﬁm contacts B2 snd 60 adapted

w

“

o clo e the Gwﬁcdw+a Tor nower ﬁnw s 26 snd 27, respectively,
nee £ n,. - ;i

which e@mﬁﬁﬁ@ as m®ueﬁw§ma in qc 7 M il @hnr F 3 to close th

L

daﬁwﬁ‘ﬂa ﬁpm wﬂ% ammf#@ fate ﬁa@ mm Tor aaﬁ§9+wﬁ4 toe unit 38

zwman rw .Qwoa #3, unlt 25, snd associnted

o

ﬁw to those des %w‘eg ‘@o¢m and gre

ey
el

@%wcmw?mﬁﬁ“ when pointer 19 moves to wwmﬁw or

eﬁm of thie ﬁwmﬁm of 1igl

€y
e
B
o
&
1
o
g
LR
e

58 @@@E 43,

wmw%ﬁamm Mﬁm a n By @a wz bg mwﬁ trical resistance gﬁ ﬁroﬁo!

ctric amww ,H gﬁ& a@ﬂ mmsmww%ﬂm relay 5% to ﬁlkeiwm its

R

rmature 55 gﬁ@ wswﬁ@wﬁ close the nbw@ﬁw of smem% 26, which in




loses contacts 51 and 32 and causes the solor gc.wa cperate

rection suitable to effect the sired correction in the

n Fig. £ is shown ths same type of indicator 8 as i
in Fiz. 1 eng naving 2 peinter 10 which carries
ﬁw@‘awﬁmﬁﬁ@wew fcreen 14 adapted to close the norts 12
%ﬁ@ﬂ vwwwmaawﬁywm.w§<M ‘vertical or on~course position
@m‘wmmsﬁm particularly sdaplbed %o use in the embodiments
%wﬁ G and 7.
wolembodlments of the invention eploying Thermal
ctuating suiltable relays are shown in Figs. 8 aznd 7

nodigs 8 a source of hneat G
R e

f‘n‘:

is energized by suitable

7]

such’as battery 68, and, by mesns of the rallector 84,

“directed agair

r%‘

the screen 14 of the vertical

Heer 10 whdch is sirown in more detail 4in Fig. £. Thermostatic

ensitive switches 65 and 68, composed of sbutting end

i 1w¢m,wﬁHWﬁm of disgimilsr metals, as is u nderstond in the
re positioned to receive hest through the ports 1Y and 1%.
swiliches 85 and 86 Carry contacts 7 and 68, which sre

) mﬁﬁ%p@ﬁmw but whieh are sdagted to close sgainst contacts 89

0, respectively. The two switches 65 znd 86 are separated

mmﬁmwdﬁ,m:wﬁwmwa or screen 7L, the function of which will be

ser ed’ presently.  Switches 68 and €9 are in frouwit with
mwﬁwm:w@;aﬁp 27, respectively, which sre similar to those

in Fig. 3 &nd actuste a similar reversible motor 3% and

‘Upon deflection of screen 14, indicati ng 2 deviation rrom

aﬁﬁgwu heat will be sllowed to lupinge upon either of the

enwmdye.ﬁiwﬁahz 85 or €6, depending Upon the direction of

eflection. Screen 71 effectively prevents heat, which nay be

r aﬁma egainst switeh 8B, for example, from bein 1y btransmitted




per power relay will be operated and the vnit 25 will

ed 1n the sbmé manner 55 described inm connection with

Lg. 7 shows a similer hest zource 62, energized by

‘wwaMﬁa 198 Tays &w%mnﬁwgﬁww inst sereen 14 b
ﬁwat&m%wwowo@ 64, Tastead of the thermostatic switchés
mmnwwwm@u the cireuit of Fig. 7 employs two enils 7%

75 wwas_amw be compoused of wire havinz elther z positive

wmmwﬁudm témperature-resictance coefficient, as’'des

mm,agwwm &a@eaﬁﬁﬁmnﬁmgvwaﬁmsmaawm.sﬁfwaﬁmﬁﬁwgww,msas as

Ties 57 and’ 58, for snerglizing ﬁﬁmA@mwﬁwm 5% and 54 in
therewith, - THese releys are similér to those shown in
st m,mw@?&oﬁnmw@;ﬁmww@m 6 snd 27 to contrel the reversible

3 and wiit 35 in the wmenner above daseribed. FThen s

'

n

a wH cted, heat will be threwn tpon either coil 7S or 7%

;mMH oamm@ ‘the resistance %_wwmﬁ‘aﬁwwg %ow,mxmﬁwwwu coil e,
1% ﬁmw Mﬁaagﬁw; or amr@ eese.  If the wire of ecoil 7¢ hus a

ve temperstuve-resistance cosfficient, then the sensitive

o v

- 58 vill be normslly operated xs shown in the drawing

, and

ne neat’ increases the resistance of the wirg, the energizing

mﬁa,&aw:wawgw«mﬁ‘awww decresse to a value such thet sr

Tl

55 will be ﬁmwmmmm&w thus closing the cireuit of power re-

ﬁﬁ%@ﬁ%ﬁ cortuct 59 and causing rotation of motor B

wm,ﬂgww.%www effect the desired correction of unit 35,

4 wam ports 18 =nd 13 shown in Figs. 1 and 2 nhave been
‘belng cireulsr. They may, however, be of sny shape

Hamau and the ‘sereens or ﬂ.ﬁwem‘Hw end 14 cerried by ointer 10

be made of any desired shepe, such as rect tangular, In Pig

-
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1

:ﬁa be understoo:

fpb

1

which in torn

3

are conmected in

however,

A% copnsct

ved to eleotrica

sr electri

i o
LT

t syl

eny sulvable fype of relay, sueh ss an
Hee ,wwaww or electrical device.
» Tight beaus in ig. 5 have been

c

1

phons 18 and 19

pon the photo-eleciric cells 51 and

ocusing system. Sultable lenses RY,
desired. In some instances, the inter-

- ensitive relays 52 znd 54 can pe dispensed with and
2etrie cells conascted to directly actuste the TOWET

N E7. In ths ewbodiw
nt wmw been affectad by weans

shown, interception of the
scresin 11 on the vertical

efficlent; and in that case the relsvs and the
ite 78 sl 73 way be srra mged to be norpally re-
operated by Ineresssad current Tlow when the

1 the sroper coil, Ths re-
¥ cause operatlion of tue power relsys in the menner
in specifllec eubodiments the invention hav

nd described, it ig to be expresa 21y understood

at ﬂwm invention is not i1lmIted thereto and thut various change

tas construction and arrangement of par te, as will
skilled in the art. Particular sttention has besn

-

al
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ntion in connection with alirersft

- N

R
A A 4 “ B o .
cae invention i

e

sdeptable for use on land venicles, such

elore, o

the eppended claims for @ definition of the I mite of the inven-




olalimed lge

navigatlion Eﬁg went for anbomableally

& ﬁmww&w@ Gy & ol TU Qo

Pt

crising o veversible
@@@5 g control the courss of sa2id vebhiele, a peir of
ma ?mﬁmﬁmm% O LT

te amw& wmoboy wme

is to selectively and reversibiy
ang, o radlo compess having o vighbt-left
w@% ﬁawﬂ@g& in sssordance with the divectlonsl sifecs

maﬁ, @w yawmwwé .w

-4@
£
o
Cu
s
&
el
]

o actuated by srid
mmg to vontrol geld ﬁ%mxai? lon chammels so =8 Lo
wg ,wgm% meRns o porbeet any @@%Twﬁw@ﬁ in the soupss
id wﬁwwaww .

8o A mavipational instyumend comprising o reversible
‘ vasumatie bransmisslon chamnels
actuate ssid means, dlvectionel
gms@g,ﬁg te reselved radimnt energy, Bnd & soreen
ted by bald direetional means to contreol sald transnissien
1s ma 48 b %,g@g ssld motor control meens in BT

ﬁyﬁw chany ém inn direstion.

A navigetional instrusent somprising s veversible

arrels bo
e mwﬁ@mﬁ% and reversibly sctusbe seld means, directional

resporsive to revelved radiant energy, wmsens ineluding

¥ it
w beaw bo eonbrol %@b gmisalion chevmpels, e mears
diregtlonel mesns to contwol s21d 1ight

£y

navigational instvement compvising & reversibls
ontrol moans, a pair of trensulssion chanmels bo

§ .y and reversib oly acbuvate sald smeens,; dlvectional
,W&&&%mwﬁ 0 reocelved radlant energy,; means including
@Ew to sontrol gsald transmlssion chennels, and means

wm@ by sald dlrectional moans o contrel sald heat bemn.
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