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This invention relates to turn indicators, 

and has amongits objects the provision of 
an improved device of the nature set forth 
in which the momentum of a ?uid moving 

è along a predetermined path is utilized for 
showinga directional change. 
Another object of theinventionisto pro 

vide a device ofthe character described hav 
ing means to guide a fuid stream for move 

30 mentin anygiven relation to the movement 
of the device,while permitting.the stream 
to movein a diferentrelation when the de 
vice makes a turn,and indicating means re 
sponsiveto a changeinthe movement ofthe 

*5 stream., 1 ° ? 

Afurther object oftheinventionistofur 
nish a simplifed turn indicator. - 
A further object of the invention is the 

provision ofimproved meansthat aresensi 
"üvetotheirreltionwith thefuidstream. 

Otherobjectsandadvantages oftheinven 
tionwillbecomeapparent asthespecifeation 
proceeds. - 

With the aforesaid objectsinview,thein 
vention consists in the novel combinations 
and arrangements of parts hereinafter de 
scribed in their preferred embodiments, 
pointedoutinthesubjoined claims,andillus 
tratedonthe annexed drawings,whereinlike 
parts are designated by the same reference 
characters throughout the several views. 
Theterm"indicator°as used hereinisin 

tended to include anv device that responds 
as to anychangenthefuidstream,an?whigh 

mayeven control or operate any other de 
vice,as may be desired,when a turn occurs. 
Tn the drawings: - - 
Figure1 isasectionalview of8 deviceem 

46 bodying theinvention. 
Fig.2is asectionalview thereof taken on 

1ine 2—2 of Fig.1. - - 
Fig 3 is a modification of the invention 

showing a Pitottube arrangement. - 
45 Fig.4isasectionalviewtaken on line4?4 

of Fig.3. - - 

Fig ö is a form of the invention with a 
modifed Pitottubearrangement. - 
Fig 6 is a modification of the invention 

* having a Venturitube , 
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Fig.7isanother modification oftheinven 
tion havingentrance and outlet cones. 
Fig.8is a view preferablyin vertical sec 

tion oftheinvention with a movablemember 
alongthefuidstreamtooperate anindicator. 
Fig.9isatopplanview ofthesame, 
Fig.10is a modification of theinvention 

in which the movable member encloses a 
portion ofthestream. ° Fig 11isatopplanviewthereof 
Fig.12is a fürther modificationin which 

gdefeetor orvalve elementresponsivetothe 
fuid stream coacts with spaced indicator 
points. ? 
Hig.13isatopplanviewthereof. 
Fig.14is a further modifcation in which 

the defectorencloses thefuid stream. Fig.15isasectionalviewofafurthermodi 
fication of the inventionin which the indi 
Cating meansis responsive to temperature 
or some other condition which is afected 
bythe fuidstream. 

Fig 16is a still further modification fn 
which the source of a fuid stream is shown, 
and a Secondary change,in the flow of cur 
rent,produced bytemperature variation due 
to the stream. - - 

Fig.17isaviewinseetionofamodification 
ofthe invention with the region of response 
confined to one side of the plane of the de 
VI@e? - 

The advantages of the invention_as here 
outlined are best realized when al of its 
features andinstrumentalities are combined 
in one and the same_structure.but,useful devicesmaybeproducedembodyinglessthan 
the whole. > - 

It will be obvious to those skiled in the 
art to which thisinvention gppertains,that 
thesame may beincorporatedinseveral dif 
ferent constructions. The accompanying 
drawings therefore,is submitted_as show 
ing merely the preferred exemplification of 
theinvention. 
Generaly deseribed,the invention pro 

vides a turn indicator in which the mo 
mentum of a fuid stream is used to show a 
.change in direction. The fuid used may be 
a.gas or a liquid,and among the former 
airmaybe mentioned Byusinga fuidin 
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motion,the kinetic energy thereof is avai!- 

10 

abletoproduce a greaterreadingonanindi 
cator. The deyicegives a predetermined_di 
rectiontothefuidstream,andisintended to render the flow comparatively Smooth and 
uniform. When a turn occürs,the fluid 
stream moves in a Second path or direction 
relative to the device and afectsanysuitable 
means that is responsive thereto,9r tg.the 
change mentioned Itis not desired to limit 
the inyention as to the indicating means, 
and onlya few ofthemany possiblearrange 
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ments areshown herein,thesame beingillus 
trative merely. The indicating means_may 
be infuenced by the fluid stream in a direct 
mechanical manner,with or without the co 
action of an auxiliary stream guide or de 
flector,or by afecting a condition ofthe in 
dicator to render the same directly respon 
sive,orto produce a secondary change which 
causes the indicator to show a turn. The 
speed of the turnis shown bythe amount of 
the defection on reading,If the fuid used 
is to beconserved,it may be recirculatedin 
an obvious manner,and the flow may be gausedeither by suction.orpressure,depend 
ingon which producesthesmoothest flow. 
The direction of the fluidstream directing 

means may be defined as being at any angle, 
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but preferably.90°,to the axis of the türn 
that.is to be indicated.,Consequently the 
device may be variously mounted on the air 
craft, and function regardless whether the 
turn is horizontal or vertical. ? , 
Where the actuation of the indicator by 

the fuid stream is mechanical,pressure con 
negtions or Pitottubescan beused,or a mov 
able member of suficiently large area to be 
highly sensitive to the stream,Where a Changeinanygivenconditionoftheindicator 
or associated elementis relied_upon toshow theturn,suchghangemaybeeletrical,ther 
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mal,or even chemical,and forthe electrical changesmaybementionedthoseproducedby 
ayariationintemperature ofaresistance(in 
direct)or a thermocouple(direct), 

Referring in detail to the_drawing,20 
Genotes a.deyige embodying the invention. 
Thesame includesa straight channelortube 
21 thatissmooth interiorly,andis of a suit 
able length to give direction to the fuid 
stream 22. Preferably a.suitable inlet con 
nection from an end 23 of thetubeisshown 
a?24inFig,16.andigeludes a straight run 
of pipe to permit the flow to becomeas uni 
form as_possible The velocity of the fuid 
stream.throughthetube 21 may beregulated 
accordingtothe sensitivity oftheindicating 
*eans,andit mayalso dependinpart upo? 
the density ofthefuidused Thevelocityof 
the fuid stream will in turn be a factorin 
determiningthe length of thetube21,asthe 
tupe ought to increase.somewhatin length withaningreaseinvelocity. Thefuidmaybe 
discharged from thetubeattheend25there 
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of,and.ifit isto be recirculated,g suitable 
connection maybe made at this end. 
Inspacedrelationtothe end23ofthetube, - 

*nd preferablyin proximity to theend 25 
thereof,arepressure connections26,27,made 
with any stitable indicator 28. The_latter 
may be a sensitive pressuregage calibrated 
to indicate a turn. The latter is not shown 
specificaly,astheinvention canbe used with 
many diferent types ofindicators. The gon 
nections 26,27are in any desired relation, preferablydisposedonoppositesidesofaver 
tical plane that extends fore and aft of the 
aircraft orothervehicle on which the device 
is used.,The parts at thesaid.connections 
may lie in the surface of the tube 
pressure primarily. - 
The operation of the device_may be best 

understood by tracing through the tube a 
portion ofafuidstrean,?ntranceinto the? tube21 maybein anaxial direction asshown 
by arrow a Due to the turn of the aircraft, 
or the like,on which the device is mounted, andassumingthatsuchturnoccursina clock 
wisedirection,theflowthenoccurstowardthe 
wall on theright side of the tube asshown 

to receive 
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by arrows 5. Consequently the pressure on 
? 27w?begreaterthanat 26?andthein 
icatorwillshow accordingly The velocity 

head Will also make itselfefective to some 95 
extent due to the angle of the fuid stream 
with respect to the port27. If the indigator 
usedis of a typethatis responsive to difer 
ential pressure,the readingmay beincreased 
by thesuctionzone at 26,which will result 
from the change in path of.the stream. If 
theturniscounterclockwise,the same opera 
tion_willoccur,butin opposite direction. 
Within the scope oftheinvention the Con nections26,27mayalso bemadeat90°orany 

other angle with respect to each other,and 
need not be 180°apart,andin fact the con 
nectionscan bespaced apart onthe sameside 
ofthe plane referred to,sincethe diferential 
pressure between the points due to a Change 
in path of the fuid stream,will operate the 
indicator.Thisappliesalsotootherforms of 
the invention, · 
In Figs.3and4isshowna modification of 

the invention including a tube or direction 
channel21a havingan enlarged entrance 23a 
which maybein the nature ofan orifice that isproperlyproportionedtoeficientlyconduct thefluidfromasupplypipeoflargediameter 
into thedevice.,Inalarge pipe,the velocity 
islow,thuscausingaveryuniformflowtoob 
tain. This feature of the invention is, of 
gourse,applicable in any ofthe forms of the 
inventionshown. Coactingwith themember 
21a are a plurality of Pitot tubes29,30 ex 
tending through the wall of the tube and 
Spaced along a diameterin proximity to the 
Outlet end 25a of the device,Anindicator 
28gisconnectedtothePitottubesinanysuit 
able manner Whenthefowisatanangleto 
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20, 

the axis of the device,the fuid stream acts 
primarily on one of the Pitot tubes,and the 
indicatorneedle respondsin direction to the 
superior force. 
In Fig.5isshown a modification ofthein 

Yention wherein a tubularstream guide 21? 
has co-operating therewith a plürality of 
spaced Pitot tubes29a,and30a,that connect 
withanindicator285. The Pitottubesareat 

* the outlet end 25? of the stream guide,and? 
preferably slightly spaced outw?rd there 
fron,and slightlywithin the extended wal 
ofthe device. 

fn Fig.6is a modification oftheinvention 
in which the deviceincludes a directiontube 
216 thatterminatesin an outlet cone 31. In 
proximityto the pointat whichthetubeand 
the Cone join,are a plurality of connections 
295 and 30ó which co-operate with anindi 
Cator28g ThesaidConneetionsmaybemade 
alsointheform of Pitottubesifdesired. The 
Outlet cone assures a Smoothandevenstream 
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line flow past the connections. 
In Fig.7isshown a form oftheinvention 

inwhich a Venturitube21d actsasthe direc 
tionguide for the fuid stream,thistube in 
cluding the conventional inlet and outlet 
cones32,33. Atthethroat34areeonnections 
296 and 806 disposed on opposite sides of a 
Vertical plane that runs fore and aft of the 
airplane or the like on which?the device is 
used. Anindicator 286 ofanysuitable type 
Communicateswith theconnections. Accord 
ing_to this modifieation,a high velocity is 
readily obtained togetherwith a stream line 
foW. The arrows for the fuid stream show 
thatarightturnisbeingmade. 
fn Figs.8and9isshown anothermodifica 

tion of the inventionincluding a guide pas 
sage21dthroughwhichthefuidisadaptedto 
?ow,and which,like the other forms of the 
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inventionisstationaryin relation to theair 
Craft on which the device is mounted. Piv 
otaly mounted at 35in the guide passage is 
a movable member or yane 36 ofextended 
area,disposed in or parale to the vertical 
longitudinal plane ofthe aircraft- Whena 
turn is made,and the fuid assumes a path 
at an angle to the Said plane,itacts over the 
entire area ofthe Vane 36. Thus a consider 
able forge is available for actuatingan indi 
Cator28d Tnthelatter,thepointer37ispiv 
otallysupportedat38andconnectedwiththe 
?reeend ofthe movablevane 36 by a ink39, 
The vane may.be fat as shown, or of any 
other desired shape to conform to the fuid 
stream.and to obtain thegreatest sensitivity 
ofthe device. - - 

?n Figs.10and11isshown another modi 
fication oftheinventionin which a direction 
?be 21c is used,and-the fuidstream there 
from actuates a movable member 36a thatis 
spaced longitudinallywithrespecttothesaid 
tube. ?hisarrangementisthgsdistinguished 
±rom theprecedingmodificationinwhichthe 
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mounted at 356 a tube 366. 

moyable member and the direction tube are 
alongside ofeach other. Here the tube 21a 
Correspondsto a nozzle,andthe movable ele 
me?tgonsistsofachannel,asforexample,the 
Cylinder shown,whichis pivotaly mounted 
at35a. Theelement36zisnormalyinaline 
ment with the tube or nozzle 216,andis of 
Somewhatlarger diametertoreceive thefuid 
streaminanyangularposition ofthe former, 
Thepiyotalaxisät 356 lies,of course,inthe? 
Vertigal longitudinal plane of the aircraft. 
The indicator28e isconnected with the ele 
Inent 36a by any suitable means such as the 
link 39a. hen a turn occurs,the fuid 
stream actsangularlyonan areathatisequal 
to that at the diameter of the movable ele *ent,andtheresultingforcereadily operates 
the device. · 
The preferred embodiment of the in 

Ventionis thatshownin Figs.10and11. In 
this embodiment the tube 21e acts as a? 
direction determining and fow equalizing 
means,reducingto a minimum variations of 
direction,feedandfow ofthe air. Since the 
fow passage 36a is itself responsive to a 
change in direction ofthe airstream,a rela tivelylarge defectionmaybeobtained,asthe 
flow passage may move through any desired 
angle,andyet the cross sectionalarea ofsaid 
flow passage may be made as Small as may 
be desired.? - 

In Figs.12and13isshowna furthermodi 
ficationóftheinventioninwhicharelatively 
stationaryguide tube 21f has an axis 355 in 
proximityto the upperend thereof,on which 
is pivotaly mounted a_vgne 365. On the 
lower end there0fis a defector or valve40 
whichin the usual position,lies between the 
Pitottubes29aand30d Whenaturnoecurs 
the said defectoris moved bythe vane 365 
toCoveroneofthesaidtubes,sothatthe other 
alone Will be acted on by the fuid stream. 
The defector40isintended to be so shaped astoconformasfaraspossibletothe stream 
line flow,wherebythe accuracy of the read 
ingwillbe assured. · .,. 
?n Fig.14isshownastillfurthermodifica 
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tion of the inventionincluding a nozzle 219, 
orthe like,at the outlet whereofis pivotally 

- At the outlet of 
the latter are a plurality of Pitot tubes 29g 
and306 whicharespacedonoppositesides of 
averticalplanepassingthroughthepivot356, 
and with reference to which plane the turn 
ing occurs. The said Pitot tubes have rela 
tively largeentrances41,and connect with a 
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suitableindicator 289. When a turnoccurs, 
*e fuid strean defects thetube36o?undis 
discharged againstbutone ofthe Pitottubes, 
the indicator registering accordingly. 
In Fig 15is shown a further modification 

ofthe invention in whieh a directiontube or 
nozzle 21? discharges a fluidinto a chamber 
42. This ?nay be Variously shaped depend 
ingonthefow conditions,andcanalsobein 
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. gurrents are counteracting. 

4 

thenature ofa coneasshownat33inFig.7 
Spaced from the inlet of the cone are a plu 
rality of thermocouples 43,44 which are on 
9pposi?sidgsofthereferenceplane ofturn 
ing The fuid stream is at a temperature 
other than that at the thermocouples. The 
latter operate a galvanometer44a and when 
the fluid stream due to a turn acts on one of 
the thermocouples,the latter no longer bal ance.andtheindicatorregistersaturn,Any 
Suitable means may be used for causing the 
temperaturevariations specified. · 
In Fig.16is shown a further modification 

oftheinventioninwhichafow directingele 
ment 213-discharges a fluid into a chamber 
42a,at an outlet whereof are a plurality of 
spaced electrical resistances 45,46. 
are connected into a circuit 47inwhich the 

Connected into 
the circuit is any suitable galvanometer48. 
The element 212 supplies a fuid at a tem 
perature otherthanthat at the resistancesto 
change the degree ofresistance byproducing 
a variationintemperature Thustheresist 
ance against_which_the fuid stream is di 
regted may have the temperature thereof 
eitherincreased or degreased as the case may 
be. The fuidstreamistaken fromanysuit 
able source_as,for example,a centrifugal 
blower49which dischargesthe fuidthrough 
a heater.49a and thence through a straight 
run of pipe24 ofsuitable lengöh to equalize 
?heflow Thesaidpipemayhaveanannular 
flange50withinwhiohisformedaseat 51 re 
geiving_packing 52 that may be compressed bytheelement21zwhichis16ckedinplaceby 
a Set screw_53.,Any of the devices above 
shown may bethus connected,but_any other 
gonnectingmeansmaybe used,asthatshown 
hereinis merely forillustration. The efectifany,of a changein eleyation 
of the device on the density ofthe fuid me 
Gium can be counteracted by a suitable con 
trol,or by calibration oftheindicatordial. 

?t will thus be seen that I have provided 
* device which fulfllstheseveral objects of 
the inyention and whichis well adapted to 
meet the conditions of practical use. 
In Fig.17isshowna furthermodification 

9fthe inventionincludinga flow passagein 
theformofaVenturitubé33zwithwhigh co 
8gts any suitable indicator 28%. Inthis de 
Vice itiselearlyillustrated that the connec 

?tions29fand 80fmaybe on oneside of the 9entralplaneofthedevice Withthepathof 
,thefuiddefected asshown bythe arows,a 

diferential pressure exists between,the 
points 29f and 30f which may actuateindi 
cating means of varioustypes. This difer 
ential pressure exists.since at the point 29f 
thereexists a reduced pressure while at 30f 
the pressureisgreater,accordingto thewell? 
known theory of venturi Ifthe turnisin 
the opposite direction,the diferential pres 
sure wilbe diferent,oritmaybeless,and 

These 
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evencreate a region of reduced pressure at, 
30?whereupontheindicator maybyproper 
Calibrationshow a turn,or operate a mecha 
nismthatistobeafectedonoccurrence ofthe 
turn. ? - - 

It is more advantageous to.construct the 
70 

gonnegtions29f and30fon 9pposite sides 9f 
the axis,orasshowninFig.7 ?Thereasonis 
that a muchstronger pressure orsuction,(as 
the case_may be depending on diferent fac 
torsorthe direction oftheturn)isobtained; 
and the invention must be responsive to a changeindirectionofagivenrelativelysmall 
mass of air. - - 
I claim: - - 

1. Aturnindicatorcbmprising anelement 
forgiving directionto afidstream,andin 
dicatingmeansturningwith the element and 
being responsive to a change in the path of 
thefuidstream with respecttosaidmeans, 

2. Aturnindicatorforairgraft comprising 
meansforgausinga fuidto fow alonga pre 
determined path,an indicator,and ofher 
means afected by a relative change in the 
path of the fuid to cause theindicator to 
show a turn. - - 

8. Aturnindicator for airpraft compris 
ing a single fuid stream directing means, 
other means disposed in predetermined re 
lation with respect to said directing means 
so as to be afected by the said fuid stream 
when the aircraft makes a turn,the second mentionedmeansincludinganindicating de vicetoshowtheoccurreggeoftheturn. 
4 Aturnindicatorforaircraft compris 

ing.a member to guide a fluid to fow along 
a given path,means arranged with respect 
to any axis about which a türnisto be made 
to be responsive,to a eh?ngein the,?uid, 
stream withrelationtosaidaxis,caused bya 
turn ofthe aircraft,and anindicator operat 
ed by said means on response ofthe latter as 
aforesaid. · - 

.5. A turn indicator for aircraft, or the 
like, comprising a Channel to cause a fluid 
to flow in a predetermined path,means dis 
posed substantialy symmetricaly with re 
spect tosaid path on.oppositesides thereof andactedupon bysaidfuid,andothermeans 
coactingwiththe second mentioned meansto 
indicate a turn. - - - 

6. Aturnindicatorforaircraft,orthelike, 
comprising means to Cause a fow offuid, 
other means to cause the fluid to flow in a 
given path,Said fuid changingits path due, 
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to its momentum with respect to the_second? 
mentionedmeans,ontheoccurrence ofaturn 
of the aircraft,and means responsive to the 
momentum of the fuid to be afected by.a 
change in the path thereof ? - 

7. Aturnindicatorforaircraft,orthelike, 
comprising means to cause a flow of fuid, 
other means stationary with respect to the 
aircraft to cause the fluid.to flow in a pre determined path,the fuid automaticaly 
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changingits directionslightlyrelativeto the 
Second mentioned meanswhen the aircraft 
turns,andvanemeansactedonbythefluidac 
cordingto the changeindirectionthereof 

5 8 Aturnindicatorforaircraft,comprising 
a Source ofa fuidstream,meansto cause the 
Sametofowina predetermined path withre 
spectthereto,anindicator,andspacedtubular 
connections from the indicator to the fuid 

19 stream on opposite sides ofthe path thereof 
to respond to a change of the latter relative 
to Said first mentioned means on occurrence 
of a turn. 

9. A turnindicator for aircraft,compris 
ing a Source ofa fuid stream,meansto Cause 
the same to foWin a predetermined straight 
path, and means extending along the said 
path and acted on bythe fuid stream when 
the latter changes its path relative to the 
first mentioned means dueto the momentum 
of the fuid on occurrence ofa turn of the 
airgraft,8ndanindicatoractuatedbythesec 
ond mentioned means. 
10 Aturnindicator foraircraft,compris 

ingmeansto gause afuidstreamto flowina 
Dredetermined path, an.indicator,thermo sensitivemeansdisposedinproximitytosaid 
path Said fuid varying the temperature of 
thethermosensitive means ona changein di 
rection ofthe path ofthefuidrelativetothe 
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30 
thermosensitive meansdueto the momentum, 
0ftheformer,whenaturnismade, 
,11. Aturnindicator foraircraft,compris 
ing means to Cause a fuid stream to flow 
uniform'yandina predeterminedpath,elon 
gated tubular.means of relatively consider 
ablearea extending along thesaid path and 
receivingthe fuidstreamto beacted onover 
substantialyitsentireareabythefuidstream 

* due to the momentumofthélatter whenthe 
same changes its path relative to the first, 
mentioned means on occurrence of a turn of 
the aircraft andanindicatoractuatedbythe 
Second mentioned means, ? 

12. Aturnindigatgr foraircraft,compris 
inga source of afluidstream,meansto eause 
the_sameto flow ina predetermined relative 
path,an indieating means,and spaced ele 
m?ts promi?tytosaidpathan?coagting "with theindicatigmeans?each ofsaidele? 
ments being substantialy sensitive to the 
energy ofthe fuidstream ifthe path of the latterchangeswithrespectto ?means due 
tothemomentum ofthefuidstream,toindi *catethe directionofturning, , 
,13.A turnindicator comprising a source 
ofa fuid stream,meansto render?he flow of 
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thestreamsubstantiallyuniform,andtocause, 
0 thestreamtoflowinapredeterminedstraight 
path relativetosaid means,saidfluidstream, 
Changingwithrespect tosaid means during) 
a turn,and other meais responsive to the 
energy of the fuid stream to indicate the 

65 Changeinpath? - 

14,A turn indicator comprising a source 

5 

ofafuidstream,meanstorendertheflow of 
the stream substantialy uniform,and to 
Cause the stream to fowin a predetermined 
path relative to said means,said means in 
cluding a conical tube,receiving said fuid 
stream,Said fuid_stream ghangingits path 
withrespecttosaidmeansduringaturn,änd 
other means coacting with Said conical tube 
and responsiye to the energy of the fuid 
stream toindicatethe changein path. 
Intestimonywhereof I afix_mysignature. 

- PAUL KOLLSMAN. 
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