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Thisinventionrelatestoindicators 
One object of the invention isto provide 

an?improved device.of the character_de 
scribedin which a reference member and an 
indicating member are associated together 
for a synchronous movement for ?ny.re? 
quired condition and a supplemental object 
isto cause a plurality of referengemeans to 
be simultaneously agtuated in different de 
grees in settingthe device. --- 
While this invention is applicable to B 

wide range ofuses and in connection with 
indicating devices of varigustypes,it may be 
stated that in certain indicators a reference 
mark is mounted for movement together 
with a dial to permit a rapid reading to be 
made of the condition shown by the pointer. 
This a"rangement hashedisadvan?geth8t 
when the dialisturned fromitsinitial posi 
tion the indicia thereon are no longerver 
tical so thatit becomes dificult to note the 
indicator reading Furthermore it is not 
possible on a comparatively smal dial to ob 
tain a reading which will be suficiently ac 
curate within a large range asis done for 
example with indieators having a plurality 
of co-ordinated pointers which.coact with 
scales of different values Itis therefore an 
object of this invention to overcome these 
drawbacks, ?? - - 

Other objects of thisinvention are to pro 
wide an improved device of the nature set 
forth having a movable reference means 
which is synchronized with a_plurality.of Y 

tion proceeds. pointers movable in different degrees with 
means for actuating the pointers andother 
independently movable means for causing a 
setting of the reference means; also to pro 
vide means for causing a relative setting 
movement between pointers and scales in 
diferent degrees; relative movements be 
tween reference means and indicator for an 
instantaneous complete setting; improved 
means for causing the several movements 
separately and in different co-ordinations 
and combinations andsothatsetting andin 
dicating movements may occur simultane 
ously. ? 
Another object of the inventionisto pro 

videa deviceincludingarotaryindicator and 

each other 

December 2" 1930 Thin application for relune alsa 

?efereneeme"ns andimprovedsettingmeans 
formoyingthe sameinany requiredrelative 
rat? of speed with respeat to a stationary 
scale meams so that theindicatormay move 
a plurality of pointers in synchronism with 
?A f?rtherobjeet isto provide improved 

Simplified mechanism for he device includ 
ing gearS Compactly arranged in a novel 
manner for setting the device andincluding 
ageartrmin forinterconnectingthe spindles 
arranged and mountedin animproved man 
ner to galise continuous synchronous move ment ofthe pointers inseitingaswellasin 
"9"nalindicating "gtion whilé permitting a 
"? degree of sensitivityin the device 

?rther objegts areto provide a devicein 
cluding an indicator reference means and 
pointer the latter havingindependent drive 
means,and there being a unit?ry means for 
9per?tingboth ofthedrivemeansforsetting 
the device all arranged and co-ordinatedi? 
an.improved manner; a reference means 
whichis permanently connected to the indi 
Catorin an improvedmannerto rotatethere 
with in permanent and hence fixed associa 
tion?in?setting the device; a devige having 
relatively few and.simple parts whichisin? 
9xpensivetomanufactüreandassemble,relia 
ble andeficientinuse,easy and convenient to 
9Perate and s"Sceptible ofuse under many 
diferent conditions. 
Other objects and advantages of the in 

Wention willbecome apparentasthespecifica 
With the aforesaid objectsinview thein 

ventionconsistsinthenovelcombinationsand 
Brrangements of parts hereinafter desoribed 
in their preferred embodiments pointed out 
in the subjoined claims and illistrated on 
theannexed drawings wherein like parts are 
designated by the same reference characters 
throughout the severalviews. 
In the drawings: 
Figure 1 is an plan view of a device em 

bodying theinvention * 
Fig 2is an enlarged view in vertical sec 

tiontaken on line2-2 of Fig.1. 
Fig.3is a plan view in section taken on 

the line 3-3 of Fig 2 ? * 
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?Fig 4 is a plan view of a modification of 
the invention. - - ? , 

The advantages of the invention.8s here 
.outlined are best realized whenall ofitsfea 

9 tures and instrumentalities are combined in 
one and the same structure but useful de 
vices may be produced embodyingless than 
the whole. - 

It will be obvious to those skilled in the 
10 art to which thisinvention appertains that 

the same may beincorporatedin several dif 

reference mark and theindicatoritselffor 
turningis merelyillustrative and the result 
may be acgomplished in other ways Al 
houghtheindicatoris shown herein asturn 
ingin presettingthe device,it may be under 
st99dthatthisisdoneinordertosimplifythe 
88id.mechanism and is not of the essence of 
the invention. - - 

Improved features of the mechanism re 
side in providinga driveintereonnegtingthe 
pointersorspindlesthereof and havingfixed 

ferent construgtions.?The Recompanying/gonneetion withtherotarypressuresensitive 
drawings therefore aresubmitted merely as 
showing the preferred exemplification ofthe 

?6 invention. \ ? 
Generallydescribed,theinvention provides 

an indicator of any well known type pref 
erably a pressuresensitiveindicato having 
indicia of any suitable.nature which Bre 

20 formed on or mayinclude a seale orscales, 
orreference means accordingto any desired 
type including forinstance the gylindrigal 
and circular scales Co-ordinated with the 
scale are one ormore pointers orreadingele 

26 ments and also one ormore reference marks, 
if desired The latter may be variously 
formed and can also be in the nature of 
graduated scales while the pointers may as 
inthe case ofthereference means,be broadly 

30 considered as an indicating means. The 
pointers referenee marks or both 8remov 
able synchronously by and desired means, 
whether manually ormechanically for an 

?initialsetting Theindigatorpersemayturn 
* with the pointersin setting maintaining@n 

accuratereadingunderallconditions:but the 
indicator and one or both of the scales may 
be in a more general.sence rotatable or 
otherwise movable relatively to each other? 

40 andone orboth ofthe pointersmaybemoved 
insuitable co-ordination wherenecessary to 
maintain an accuraterelation of the parts to 
the scales; thus one of the pointers and.its scalemaybeinovablerelativelytoeachother 

* at a different ratethan theother pointerand 
its scale Since the scales for the diferent 
pointers have different values the pointers 
fogether with their corresponding reference 
märks are movable at relatively diferent 

"speeds accordingto such values bothin set 
tingthe device andin the normalindicating 
actionthereof With scales having uniform 
divisions allsuch.movements may be in syn 
chronism, whileif the divisionswaryinsize, 

"the said movements may ? vary ormay be defined assynehronizedwit 
respect also to the scale divisions or means; 
and all movements herein referred to must 
generally be construed with regard.to the 

" matureofthescales Itmaybenotedthatthe 
scale forthe moresensitive readings may be 
omitted sineetheoperatorseyeis oftensui 
cient to judge or observe a suficient move 
ment gf thesensitivepointer The mecha 

* nism for interconnecting the pointers the 

vice is constantly maintained. 

indicatoratone point and at another with a 

70 

75 

relatively stationary mounting member or 
part movable relatively to the indicator. 
Thus the pointers are caused tomove at dif 
ferent rates accordingto the scales both in 
setting the device and in normalindicating 
action wherebyaccurate ?ing of the de 

* The signifi 
Cance of the fixed connection mentioned is 
that a pressure_sensitive device moves its 
pointer back and forth with pressure varia 
tion 8nd always returns the pointer tozero 
or other predetermined position relative to 
thescales orindicatoritselforboth Refer 
ence marks for one or both of the pointers 
may also be moved together with.or inde 
pendently of their respective pointers in 
setting the device and are otherwise rela 
tively stationary in ordinary indication 
action For simplicity one of the_pointer 
spindles may rotate directly with the indi 
Cator and the other at different or reduced 
speed by the drive mentioned which may 
Simplyinterconnect the spindles;according 
ly one of the reference marks may move at 
the same relativerate astheindicatorandthe 
9ther at ??diferent relativerate although 
it may suice that the reference marks shall 
move simultaneously in diferent degrees. 
The arrangement ofthe device and themech 
anism thereof is such that the indicating 
motion is independent of the setting action, 
assuringsensitivity andinfact both motions 
or actions may occur simultaneously with 
out any variation whateverin the accuracy 
of the reading For setting.the device a 
unitary means may be used for instance a 
gear or other drive for relative turning of 
the indicator and reference marks and for 
causing simultaneous relative motion of the 
pointers by their drive connected to the sta 
tionary.or other mounting aforementioned. 
In moving the indicator relative to a dial 
for setting the arrangement of the mecha 
?nismis such that in the case of a pointer, 
referenge mark orboth moving_relatively to 
the indicator for example the drives forthe 
pointer and reference mark may be?inde 
pendent for a sensitive actuation of the 
former but a unitary drive may co-ordinate 
both of the drives mentioned to produce the 
desired synchronous movements Further 
more a reference mark that moves with re 
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1ssoe 
epect to the indicatoris preferably so per 
manently interconnected therewith that in 
rotating the indicator the reference mark 
movesin the predetermined relation thereto. 
The nature of the drive for setting the indi 
cator andreference marks may be shown by 
referring_to a large diameter drive element 
between the indicator and dialoperatedwith 
speedreductionbysaidunitary means which 
also engages a large.diameter drive.element 
of the indicator.?A compact and simple 
structure is produced * 
The?invention th"s ineludes "mong is general features a plurality of.sets_ofindi 

catingelements the elements ofeach set be 
ing ? sets themselves.or elements thereof being 
relatively movable to each other or so go 
ordinated that the reading of_one set varies diferently butinsynchronizedrelation with 
the reading of the.other set and suitable 
means being utilized to aceomplish.asimul 
taneous change in the readings of both sets 
as above stated Thus the pointer elements 
and their seales may be moved relatively to 
98chother byasinglemeansforsetting &nd 
the pointerelements being movablein differ 
ent degrees for indicating The same prin 
ciplemay be observedinthe relations of the referencemeansforsettingthe altimeter and 
the.foregoing charaeteristics may?have 
specificutilizationin devices wherein the in 
dicator and one of the scales or one of the 
reference means are relatively movable It 
will be noted that one means may be used 
for ordinary indicating operation of the 
pointers ?? indicator andasecond means 
to cause the setting as stated and these 
means may be coordinated so as to permit 
setting while indicating movement is occur 
ring butalsowithasufeient degee ofinde pe?denge so thatsensityity of the pginter 
indications caused by the indicator.is as 
sured The reference means are preferably 
utilizedwith thescalemeanssoastoincrease in a substantial degree the important ad 
vantages of the device for quick ageurate 
.readingandsetting Then.8gain theinstru? 
ment may include a plurality of scales and 
Pointers co-ordinated to produce readings 
that increase and decrease in the same direc 
tions as forinstance by forming the seales 
with indicia that inerease in opposite direc 
tions and hence where the movements of 
certain parts are in the same direction the readings on both scales vary corresponding 
ly Thisresultis synchronouslymaintained, 
although the relative movements of pointers 
andscalesyaryin diferent degrees. 

" Althoughtheinyention findsits m8ximum 
utility when applied to altitude indicating 
devices that are employedin airgraft it c?n 
be advantageously used with indigators for 
temperature stress flow and thelike. 65 Referringindetailtothedrawings,10de 

movableto each other and the 

* 3 

notesa device "? theinvention The Same?includes.a.cylindrical casing or the 
like 11 in whichis housed any desired indi: 
cator 12 As the inventionis not restricted 
to any particulartype of indicator the lat 
ter is shown in conventionalized form. It 
may be stated however that the saidindi 
9atoris preferably an Bltimeter of any well 
known type This indicator may be rotat 
ablymo?ntedin the "Sing foreXBmple by 
a gentral stub shaft 13 fixed to the casing? 
andwhich extendsintoB bub149nthecasing, 
a screw 15.beingthreadedintothe stubshaft 
toretain the samein engagement in the hub. 
The front part ofthe casingmayinclude a 

circularenlargement 16 in which the dial17 
andtheglass189repositioned Thesaiddial 
may be relatively mon-rotatable and may be 
secured.in any suitable manner For pur 
poses ofillustration Ishow the dialas hav 
ing one.or more lugs 19 formed therein and 
attached to the part 16by screws 20. 
Extending centrally from theindicator 12 

is aspindle 21thatisturned bytheindicator 
mechanism_in response to anycondition that 
isto beindicatedor measured On the end 
of S?id spindle is mounted a pointer 22. 
Pixed on he spindle 21is a pinion 23 the 

teeth.of whi&h.mesh with thosé of ageaf 24. The latter is journaled on a 
Secured to a member such as.the dial17that is relatively stationary to the indicator 12. 
Rotating with the gear 24in alinedrelation 
therewith is a pinion 26the teeth of which 
mesh with those of a gear 27 The latteris fixedtoasleeveoraspindle28throughwhich 
freely extends the Spindle 21 saidsleeve be 
ingjournaled on a hub29 secured tothe dial. Mountedinanysuitablemanneronthesleeye 
is a pointer 30.which may coact with the 
pointer 22 This completes the mechanism forinterconneetingthe pointersfor ordinary 
indicating action. - - 
On the dial17 are one or more reference 

?neans scales 31,32 whichare of any suitable 
form t9 goaet with the pointers. To illus 
trate ifthe deviceisused asanaltimeter,the scale 31 totals an elevation of onethousand 
feet while the scale 32mayindicateamax 
imum of seventeen thousand feet But the 
scales can_be changed toshow any otherele 
vations It will be noted that the indicator 
and these scales are rotatable relatively to each other 
?The geBrtrain which includes the pinions 23.26andthegears24,27interconnectingthe 

pointers is so designed as to cause the?lat 
ter to move in proper relation to the scales. 
The.setting mechanism forturning the in 
dicator the pointers and the referencemarks 
in synchronism or for otherwise adjusting 
thetwoscalereadingssimultaneouslyby suit 
able relative movements will now be de 
scribed. - * 

Formedinthe casingportion 16is a pocket 

pin 25?that is 
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33having oppostew?lls34inwhighis jour 
naled a spindle.35 On one end of the same 
is an externalfingerpiece 36 forturning the 
spindle Mounted on the Spindleisagear37 
? teeth of whichmesh with those ofalarge 
gear38thatisconnectedin any suitableman 
mer with the indicator 12. 
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Alsomounted on the spindle 35is another 
gear.39the teeth of which mesh with those 
of B largergear 40. The latteris concentric 
with theindicator and?carries an indicating 
means such as a reference mark41 coacting 
with the large scale 31 The gear 40may be 
mounted in any suitable manner and as 
shown herein gonsists of aringthat overlies 
and rests against the dial 17 and is jour 
naled on concentric lugs42strucktherefrom. 
Toretain the saidgearringin position fin 
? pieces 43 may be secured to the casingto 
Bragainst the gearring. - 
The_gear train 39,40 is designed to cause 

the reference mark 41 to move at the same 
velocity as the large pointer 22 and hence 
the indigator 12 and the geartrain37,38. 

Associated with the scale 32is anindicat 
ingmeans,scale orareferencemark44 which 
is movable.in synchronism by the following 
means The said reference mark44 is car 
ried byalargegear45at the underside ofthe 
dial 17 The latter has an arcuate slot 46 
through,which said reference mark extends. 
The gear45is mounted forrotation in any 
suitable manner Thusit may have its cen 
tral portion_removed to provide_an opening 
47.?Securedtothegearinspacedrelation to 
said openingisaringmember48 thatiscon 
centric therewith andwhichisjournaledina 
drumorband49thatissecured tothegear38. Interconnectingthespindle35andthegear 
45 is a gear train including?a pinion 50 on 
thesp?le 8 gear and pinon 51 52,on ? shaft53thatisjournaledinthe walls34 and 
agear 53a, on a similarly mounted shaft 54. 
The teeth of the gear 53a mesh with those 
of the large gear 45 The reference mark 
44.is thus movable synchronously with the 
pointer 30 andrelatively to the indicator12. 
Hence it is seen that the two reference 

marks41,44 aremovableasa unit forsetting 
The simultaneous_setting of the reference 
marks is accomplished byasingle orunitary meansingludingmembers35,39,40,45,50to 
53a whichis operativewhollyindependently 
of the means23.to28forinterconnectingthe 
pointers for ordinary indicating action??To 
effect also a unitary settingin diferent de 
grees of the pointer-scalere"dings asinthe 
case of the reference marks?interrelative movementsmay be caused bythemeans23to 
28 and the means 35?37?38 and 17 which 
may also be independent of each other or 
may co-operateto the degreethat the setting 
and ordinary indicating movements may oc 
cursimultaneously and without interference 
ofeach other and the setting means retain 
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ing the device n set position forinstance 
frictionally by the gears. * - 
In Fig 4 is shown a modification 10g of 

theinventionin which a dial55,8nd 8 point 
eror areferenge mark56 are both relatively 
stationary while.the pointer 57.may bero 
tatingly adjustable together with a scale 58 
which may catortogetherwiththereferencemark The lattermaybe ofsegmentalorringformanda 
ortion thereof at the reference markis visi 
le through an opening59 in the dial Ac 

cordingly it is seen that instead of moving 
the reference mark as shown in Figs.1 to 3, 
an associated scale may be moved the scale 
and reference mark thus constituting a ref 
erence means The relativemovement ofthe 
scale 58 and the pointer,57maybeaccording 
to any suitable graduation and in the same 
or opposite direction this being readily ac 
complished by any gear trainused for the 
purpose In allother respects this device is 
like the one first described. 

In.orderthat the readings on both scales 
mayingrease or decrease asthe easemay be, 
the scale 58 is provided with indicia that 
inereaseingppositedireetiontothose oftbe 
scale 55 Since preferably the pointer 57 
and scale 58 are movable in the same direc 
tion in setting it will be perceived that the 
readings increase or decreasein thesame di 
rection. - 

The following is intended toillustrate a 
specific manner ofuse ofthe altimeter: As 
suming that the aviator wants to ascend to 
500 feet altitude above his starting point he 
sets the reference mark at thetime of start 
ingto correspond to the barometric pressure 
at the_point of take off as expressedin feet 
altitude The pointerwill thenindicatezero 
and will subsequently indicate the altitude 
above the ground duringtheflight Totake 
gare of ghanges of barometric pressure dur 
ingtheflightthe altimeter ?? reset from 
time to time. 
strument occurs whenthe aviator desiresto 
desgend for landing Hethen obtains as by 
radio message shortly before landing the 
barometrie.pressure at the landing field ex 
pressedinfeetaltitude andsetsthereference 
mark accordingly Assumethat the altitude 
Corresponding to the barometrie pressure at 
the landingfieldis 300 feet Thenthe ref 
erence mark 41 may move counterclockwise, 
to the scale numeral 7 and the pointersin 
cluding pointer 22 may move counterclock wise Thepointerthenwillindicatethealti 
tude.above the field and willreadzero when 
landing The aviatoris thus assured of an ?geurate l?ndingguide especiallyundercon 
ditions of poor visibility as in fog or at 
night. 

It will thus beseenthat I have provided a 
devige which fulfills the several objects of 
the invention and whichis welladapted to 

An important?use of the in 
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meet the conditions of practical use The 
deviceiscapable ofbeingemb9diedin wide 
ly Y8rying struct?res in?whole o n part, 

10 

within the scope ofthe following claims. 
I claim: ? ? 
1.A device of the character described in 

cluding means havingindicia thereon mov 
able pointer means a reference means mov 
able with respect tosaid pointer means as a 
unit therewith and in predetermined rela 
tion with respect to said indicia and other 
meansto simultaneously move the reference 
and pointermeans forsettingthe same. 

2. A device of the character described in 9ludingamovableindicator havingrelative 
ly stationary scale means a pointer refer 
ence meansindependent of the pointer uni 
tary meanstomove the reference meansinto 
any desired position with respect tothescale 
~means and the pointer andindicator in co 
ordination with the reference means said 
means moving the reference means and the 
pointersimultaneouslyandinrelativelyequal 
degrees with respect to thescale me?ns 

3. A device ofthe character described in 
cluding meanshavingindicia thereon point 
er means reference means other means to 
move the pointer means and the reference 
meanswith respecttosaidindicia andin pre 
determinedratio for aninitial setting of the 
device and actuating means operating the 
pointer means independently of the refer 
ence means for indicating movement. 
4 A device of the character described in 

cluding circular non-rotatable seale means, 
a plurality of pointers one of the pointers 
makingacompleterotationforagiven move 
ment of the other pointer reference mark 
means associated with the pointers and the 
scalemeans meanstomove the pointers and 
the reference mark meansin predetermined 
ratio for aninitialsetting ofthe device and 
actuatingmeanstooperatethe pointersinde 
pendently of the referenge mark me"ns fo? 
indicating movement with respeet to said 
scale means from the present position said 
actuatingmeansbeingconnectedtothemeans 
for moving the pointers.and turning with 
the latterinthe setting ofthe device. 
5 A device of the character described in 

cludingacircular non-rotatablescale means, 
a pointer and areference means movable in 

60 

65 

concentricrelation with the scale means ad 
justing means to move the pointer and the 
reference means with respect to Said scale 
meansin predetermined ratio for an initial 
setting of the device and actuating meansto 
operatethepointerindependently of theref 
-erence means for indicating movement with 
respect to said scale means from the preset 
position the actuating means being connegt 
ed to the adjusting means to turn with the 
pointerfortheinitialsetting mentioned ? 

6. A device ofthe character described in 
cliiding a movableindicator havingrelative 

5 

lystationaryscalemeans,apointer reference 
means independent of the pointer and uni 
tary meansto move the reference meansinto 
any desired position with respeetto thescale 
means and the pointer and indicator in co 
ordination with the reference means said 
unitarymeansincluding a rotatable member 
of relatively large diameterdisposedin prox? 
imity tothescalemeans saidrotat?bis mem 
ber being connected to theindicatorto move 
the same and means in proximity to the 
front of the device forturmingthe rotatable 
member. 
7.A device of the character described in 

cluding 8 rotatable indicator the same hav 
ingrelativelystationary scalemeans apoint 
er actuated by the indicator reference means 
movable along the scale and co-ordinated 
with the pointer and adjusting means to 
move the indicator the pointer and the ref 
erence means in predetermined relation to 
set the Same with respect to the scale means, 
said.adjusting means including a rotatable 
member of relatively large diameterin prox 
imity to the scale means the rotatable mem 
ber being concentric with the indicator and 
beingconnectedthereto the manualmeansin 
proximity tothe front of the device forturn 
ing the rotatable means and hence the indi 
Cator. ? 

8.A device of the character described in 
cluding a rotatable indicator the same hav 
ingrelatively stationaryscalemeans,apoint 
er actuated by the indicator reference means 
movable along the scale and co-ordinated 
with the pointer and adjusting means to 
move the indicator the pointer and the ref 
erence means in predetermined relation to 
set the Same with respect to the scalemeans, 
saidadjustingmeans including manuallyop 
erated means in proximity tothe front ofthe 
device the indicator having means in com 
parative proximity to the manually operated 
means and engaged therebytorotate the in 
dicator. 
9.A device of the character described in 

cluding an indicator scale means pointer 
means reference means andother means co 
acting with the pointermeans theindicator, 
and.the reference means to cause them to 
move in predeterminedratio with respect to 
the scale means. * ??? 

10 A device ofthe character deseribed?in 
cluding a movable indicator relatively sta 
tionary scale means pointermeans therefor, 
arelatively stationary reference mark a ref 
erence scale means therefor and means to 
move the indicator the pointer means and 
the referencescale meanswith respect to the 
relativelystationary scale meansandthe ref 
erence mark. 

11. A device of the characterdescribed,in 
cluding a rotary indicator a relatively sta 
tionary scale means pointer means therefor 
actuated by the indicator a relatively sta 
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tioparyreference mark a movable reference 
gcale means thereof and unitary setting 
means to move the indicator and the pointer 
means with respectto the relatively.station 

?aryscalemeansandsimultaneouslytherefer 
encescalemeans withrespecttothereference 
mark. - - * 

12 A device including an indicator scale 
means pointer means a_speed reduction 

29 meansoperated by the indicator to 8ctuate 
the pointermeans,referencemeans,8ndother 
meanstosimultaneouslyrotate theindicator 
pointermeans Rndreferenge means with re 
spectto thesealemeansand with the pointer 

1?means andreference means movingat a dif 
ferent rate than the indicator and in prede 
terminedrelationto the scale means. 
18 Adeviceincludinganindicator point 

er means operated thereby n combined scale 
? andreferencemeans,relntivelymovable with 

t to each other and means to move 
the indicator and pointer means as a unit 
with respect to.the combined scale andref 
erence means for setting the device said 

? means changing the indication of the com 
bined scale and reference means in synchro 
nism with the indicator and pointermeans. 
arotarypointermeansthereforrotatablerel 

30 ativelytotheindicator ascaleforthepointer 
means reference means and drive meansin 
terconnecting the reference means and the 
indicator and causing the former to rotate 
at a differentratethan the latter. 
15 A device including?an indicator a 

pointermovable bytheindicator a scalefor 
the pointer a reference means means forro 
tating the indicator for setting with the 
pointer_and.reference means moving simul 

40 taneously with the indicator said means in 
tereonnecting theindicator with the pointer 
and reference meansto cause the latter and 
the pointerto move angularly with respect 
to the indicator to maintain the relation of 

45 theindicator and the scale. 
16 A device including an indicator ro 

tatableforsettingthe same a spindleturned 
bytheindicatorfornormalindicatingaction, 
a second spindle a relatively stationary 

50 mounting for_the same pointers for the 
spindles a relatively stationary dial and 
means interconnecting the spindlesto cause 
the first spindle torotatethe second spindle 
in Synchronism for setting and for normal 

55 indicating action with respect to the dial. 
17 A device including an indicator con 

gentrie spindlesturned thereby pointers for 
the spindles scale means for the pointers, 
a gear train?interconnecting the spindles, 

60 said_gear train including end gears secured 
to the Spindles and relatively stationary 
means independent of the indicator for 
rnounting_theintermediategears ofthe gear 
train Said indicator being rotatable in set 

65 ting the device whereby?the pointers are 

14 A device including a rotary indicator? 

1ssos 
turnad with respect to each other and in 
predetermined relation to the scale means. 
18 A device ingluding an altitude indica? 

tor scale means.therefor the indicator and 
scale_meang being relatiyely rotatable a 
spindle rotated back and forth by_the indi 
C8tor according to wariations in altitude a 
pinion on.said spindle a second spindle con 
centric with the first spindle for?slow rota 
tion in synchronism therewith a pointerand 
a gear on the second spindle pnion and 
gear means interconnecting the?first men 
tioned pinion and gear and mounting 
means supporting the pinion "and gear 
means said mounting and indicator being 
relatively_angularly movable. 
19 A device including an altitude indi- - 

gator scale means therefor said-scale means 
being relatively stationary and said indi 
Cator rotatable relative thereto for an initial 
setting to a position to be maintained sta 
tionary during indicating action a spindle 
rotated to ? fro by the indicator accord 
ing to.changes in altitude and having an 
9therwise permanent fixed relation to the 
indicator a pinion on said spindle a second 
spindle concentric with the first spindle for 
slow rotation in synchronism therewith a 
ppinter-and-a gear on the-second-spindle? 
pinion and gear means interconnecting the 
first mentioned pinion and gear and rela 
tively stationary mounting means support 
ing the pinion andgearmeans, 
2) A devige incliding anindicator which 

is Lotatable_for setting concentric spindles 
one.of which is rotated by the indicatorin 
setting and turned thereby for normalindi 
catingaction drivemeansinterconnectingthe 
spindlestocausetheotherspindletomovein 
Synchronism with thefirst mentioned spindle 
bothinsettingandin normglindicatingac 
tion and_indicating means forthe spindles. 
21?A device including anindicator which 

is rotatable for setting a spindle turned 
thereby forindicating a pointer on thespin 
dle a stationary scale forthe pointer a sec 
ond pointer a second spindle therefor a 
stationaryscalethereforgraduatedforlarger 
Valuesthanthefirstscale meansindependent 
of the indicator for mounting the second 
spindle and meansinterconnecting the spin 
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dles forrotationin synchronism with respect 
to the_seales during setting and during the 
normalindicating operation ofthe device. 
22 A devigeinclüding anindicator which 

is rotatable.for setting concentric spindles 
one.of which is rotated by the indicatorin 
setting and turned thereby for normalindi 
gating?aetion drive means interconnecting 
the spindles.to gause the other spindle to 
moveinsynchronism withthefirstmentioned 
spindle both in setting andin normalindi 
catingaction pointermeansforthe spindles, 
ascalemeansforthe pointermeans,reference 
means and actuating means separate of the 
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drivemeansforrotatingthereferengeme"ns 
together with the indicator in setting the 
device. - 

23 A device including an indicator rotat 
able for setting a spindle moving with the 
indicator in setting and turned by the same 
with respect thereto for nornal indicating 
action a second spindle pointers for_the 
spindles scale and reference_means and ac 
tuating ineans associated with the indicator, 
the pointers andthereference meansto CauSe 
them to nove as a unit with respect to the 
seale neans in setting the device said actu 
ating ineans being normally stationary dur 
ing indicating action_and having 3 portion 
tocause the first spindle to rotate the second 
spindle iu synchronisln at a diferent rate 
and in predeternlined relation to the scale 
nneans fortheindicating action. 

24. In an altineter the combination of an 
indientor a dial for the indicator the latter 
and the dial being relatively rotatable for 
setting the device a pointer,turned.by the 
indientorinresponsetovariationsinaltitude, 
a second pointer and means interconnecting 
the pointerssothat the second pointer moves 
at a different rate than the first pointer the 
dial having scales forthe respective pointers 
calibrated accordingtothe movenents there 
of said meansincluding.a member co-ordi 
natedwith theindicatorfor relative angular 
movennent therebetween of the axis of the 
nember and the axis of the indicator when 
the indicator and dial are relatively rotated, 
whereby the pointers are.caused to.maintain 
an accurate relation to the scales in setting 
the device. 

25. A deviceincluding an indicator a plu 
rality ofscalescalibratedfordifferent values, 
pointers forthe respective scales the indica 
torincluding ineans for movingthe pointers 
with respect to each other reference mark 
means saidindicator reference mark means, 
and scales being normally relatively station 
ary drive meansto rotate as a unit the indi 
cator the reference mark means and the 
pointers with respect to the scales for set 
ting the device and other means co-operat 
ing with the indicator means to cause the 
pointersto move with respect to each other 
accordingto the scales as a result of the set 
ting action with the indicator action being 
independent of the setting action of Said 
drive means, 

26. A device including a rotary indicator, 
a dial spaced therefrom pointer means for 
the dial operated bytheindicator a reference 
means a plurality of concentric drive ele 
ments of relatively large diameter one of 
said elements being connected to the indica 
tor for rotating the same and the other be 
ing positioned betweentheindicatorand dial 
for moving thereference means and a single 

; actuatingmeansforturningbothelementsin 

synchronism and in 

7 

predetermined different 
speed relation. 
27 A device including a rotary indicator, 

a dial spaced therefrom pointer means for 
the dialToperated by,the indicator a refer 
ence means a plurality of goncentric drive 
elements of relatively large diameter one of 
said elements being connected to the indi 
cator for rotating the same and the other be 
ing positioned Estwee isicatoFaid 
dial for moving the reference means and a 
single actuating means forturning bothele 
ments in synchronism and in predetermined 
speed relation said actuating means includ 
ing a spindle having a member forturning 
the element connected to the indicator and 
a speed reduction drive for the reference 
means.element actuated by the spindle to 
Cause the reference meansto move at a lower 
speed than the indicator. 
28.A.device including an?indicator ro 

tatable for setting a dial a spindle operated 
by the indicator a second spindle concentric 
with the fist spindle stationary means for 
mounting the second spindle a speed reduc 
tion drive interconnecting the spindles for 
rotating the sec ?ispi? *ut a lower speed 
than the first spindle pointers for?the 
spindles a reference means and a concen 
tric member of relatively large diameter for 
moving the reference means said member 
having a central opening receiving the said 
Speedreduction drive and meansforturning 
the indicator and the member at diferent 
speeds with respect to eachother forsetting 
the.device with_the reference ineans moving at thespeed ofthesecondspindle. 
29 A device including an altitude indi 

cator pointers therefor having different de 
grees of movement relatively to each other 
insettingthe device andin normalindicating 
action a plurality of scales for the respec 
tive pointers the indicator and one of the 
Scales being relatively rotatable in setting 
the device referencemeans rotatable accord 
ingto a desired positionalrelationship ofthe 
pointers 3nd thescales and actuating means 
tocausetherelative positionalrelation ofone 
pointer withits individualscale to move an 
gularly to the relative positional relation of 
the other pointer with its scale said actu 
ating means causing the reference means to 
move in synchronism with the positional 
changesmentioned. 

30 In an altimeter the combination of an 
indicator pointers therefor having different 
degrees ofmovementrelativelytoeachother, 
a plurality of scales' for the respective 
pointers the indicator and one of the scales 
being relatively movable for setting the de 
vice and meansto cause the rate of move 
ment of one pointer with respect to its scale 
to be uniformly diferent from the rate of 
movement of the other pointer with respect 
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