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Airborne Photographic Equipment

A comprehensive line of integrated elements IS

offered for aerial surveying and mapping.

(,I bslrllcl all plt!!,e 974)

r"TRODUCTIO'"

I '" ~10ST PIIO'!'OCd'''''t''tETRIC PHO]ECTS, it is
the flight crcw that holds the rough end of

the stick, l\S J\lurphy's First and Second
I.a\\'s* are operati\'e in the air more than on
the ground, it is extremely fortunate for chair
borne photogrammetrists back at headquar
ters that mapping organizations ahyays ha\'e
a pilot \\' ho can fly "by the seat of his pan ts"
and a na \'ig-ator ,,'i th a photographic memory
for coming back on the next strip with just
the right lateral o\'erlap, In an attempt to
take some of the skillful guess\\'ork ou t of this
fortuitous procedure, \\'ild has recently
brought out a XII1'iglllioll Si!!,hl called the
\\'ild .\ F1.

During the dc\'elopment of thi~ instrument,
ad\'atHage was taken of the ne\\' opportunity
to pro\'ide remote control of essential camera
functions from the na\'igator's seated position
at the ne\\' Sight. This in turn led to the de
\'elopment of a ne\\' motorized camera mount,
the Wild P.I \'Z 0'llil'ersal JfOIlIlI, \\'hich is
designed to carry the \'ersatilc RCS .11110
rnillic Film ClimeI'll, the RC9 SlIper Wide
,I//!!,Ie ClimeI'll and also the llC1 1J0ri::,01l
Cumertt, Finally, the RSTZ Recordin.~ SllIlo
scope is a\'ailable for use with the Re8 and
RC9 camcra types.

The "'hole group together forms an unCOIll
plicated hut flexible and conlplete equipment
integratcd for obtaining near-\'crtical photo
graphs and the correlated auxiliary data for
photogrammetric purposes.

t Presented by J\lr. Kenneth l~eYllold, at the
.\nnual COl1\'ention of the ,\l1lerican Societv of
Photogrammetry in \\'ashington, J), c., J\1;uTh
1905,

* :\Iurphy's First: \"hat can go \\Tong \\'i11 go
\\Tong.

:\lurphy's Second: \"hat has gone \\Tong Illust
get worse.

The IZC8 and IZC9 lanleras form the core
of this airhorlll' equipmcnt, of course, They
are well and widely known, hence oilly short
descri ptions of the more im portan t features
are indicated herc,

The Wild ReS ,ll1lo177l1lic Film Cllmera
(Figure 1) consists of the follo\\'ing standard
parts:

1. :\Ioullt.
2. J)riye uilit.
3, \'ie\\'fillder tele,cope,
4. Olle of four illlCrchall~eahle lells cOile=-,.

5, :\Iagazines cOITe,pOlltlillg- to the lens cOile
formal, and I:btly,

6, The control box,

The standard IZC8 mount is not used \\'itll
the combination described, it being replaced
by the L'ni\'ersal :\Iount, Regarding the dri\'e
unit, it should pcrhaps be pointed out that
this is separate flom the optical unit itself.
The interchangeable lens cones are a\'ailable
with the following lenses for 900 and 600

photography with different emulsions:

• The 6·illch lfni\·ersal-.\viog-on, /15,0, /=6
inches, rOrIllaL 9X9 inche" with high-speed
rolran' shlltter and \\'ith rIllel', suitablc for
photogTaphv on panchrolll;Itic, i'lfrarec1,
color ali(I "'Ii,e color cnlnbiulls. The angldar
field is 900.

• The6-inch lfni\'cr,al-,\\'iogon I~, \\ilh a glaS>'
foca 1plane re,ea n pia te engra \'ed wi th cro",e,
at 10 Illm, inten'ab; other\\'ise this lei'" cone
ha, the ,ame properties as the l'ni\'er,al·
.\\"jogoll.

• The smaller ,\\'iogon /15,G, I= 115 Illm"
format 7X7 inches, anglliar tielc1 900

, cor
rected for pan and color photograph\',

• The ,\\'iotar /1'+, /=210 nlm" rormat 7X7
inches, allg-lIlar lield GO°, for pan and color,

The \'ie\\'fimler telescope is not lleccssan' if
the ReS is used \\'ith the complete cquipment.
since its funclions are taken o\'er by the Xa\'i
gation Sight. .-\ nlcuum pump is no\\' a\'ail·
able for film flattening. but this is not needed
if the Reseau lens is used.
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FIG. 1. The RCS :\ulomalic Aerial Film Camera.

The Wild Ref) Sliper- Wide .lugle Camera
(Figure 2) is built on principles dilTerent from
the RC8 since it uses daylight-loading cas
selles instead of RC8-type magazines. The
RC9 is equipped \I·ith either the Super
:\yiogon 1/5.6 Jens which is corrected for
panchromatic and color photography, or the
Super-Infragon If 5.6, the optical units being
non-interchangeable. Both lenses ha\'e a focal
length of 88.5 mm. (i.e. 3~ inches) for a 9X9
inches format and the field is therefore 120°.
The RC9 also fits into the Uni\'ersal :\'lount
(but is shO\\'n in Figure 2 in its standard
moun t).

\\'ith the RC9 too, the yiewflllder telescope
i· not necessary when the camera is lIsed in
conj unction with the instrumen tation de
scri bed in this paper.

The Wild P.·j 1/2 Uuiversal Jfoll1l1 (Figure
3) has been developed as an in tegral pan of
the complete equipment, and can accept the
RC8 or the RC9 Camera. The hand-operated
le\'eling footscre\\'s of the standard mount
haye been replaced by motorized re-circulat
ing ball spindles. The !\[ount has push-button
controls for direct operation of the tip and
tilt mO\'ements (right), and of the drift mO\'e
ment (left), which is transferred to the camera
through the drift ring. Ho\\'e\'er, the direct
operating mode is cut out automatically when
tip, tilt and drift are remote-controlled from
the ="Ja\'igation Sight. The mount hinges on
the two near footplates for filter changing.

The Uni\'ersal J'llount also sen'es as the

FIG. 2. The RC9 Super-\\'ide Angle Aerial Camera.

platform for carrying the Horizon Camera. :\
console (Figure .:J.) can be bolted to the for
ward end of the mount for this purpose.

The Wild IIC1 /[ori"oll Camera (Figure 5) is
\\'ell kno\\'n from recent technical publica
tions. From the four pictures of the horizon
taken si mul taneously wi th each exposure of
the main camera, users claim to be able to

FIG. 3. The 1'..-\ \'2 C niversal Camera i\[ounl for the
!{CS and RC9 aerial cameras.
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FlG, 4, The Uni\'ersal :\!ollnt also serves as the platform for the I [orizon Camera,

determinc tip and tilt of the sllr\"cy photo
graphs to within a few minutcs of arc.

Thc J lorizon Camcra is carried hy a e1m"e
tail slide that fits thc consolc, \\'hcn installeel,
the principal \'ertical axis of the Ilorizon
Camera is a!\\'ays parallcl to thc optical axis

FIG,S, The HCI Horizon Camera records
in all four directions,

uf the survcy camcra, whilc drift is trans
felTed mechanically frol11 thc main camcra to
\\'ithin \'ery closc tolcrances, Thc \"ertical tube
is turncd in its slcc\'c bearing for this purpose;
since thc Icns turret has a small diameter and
is rotatcd about its own axis for drift setting,
only a rclati\'ely small port is needed for thc
Ilorizon Camera,

THE Nr\\'IGATION SlGHT

Thc \\'ild ~Fl ~a\'igation Sight (Figurc 6)
is a yertical telcscopc \\'j th an objecti \'e lens
that projects belo\\' the aircraft skin and that
can bc s\\"ung from a \'ertical position fon\'ard
through 50°, Since its field of vie\\' is 97°, the
na\'igator can scan the terrain frol11 48~0

behind the nadir to 8~0 abo\'e the horizontal.
The imagc sccn is latcrally correct, so the
obsen"cr need makc no men tal inversions,

The Sigh t is su pported in a gi mbal moun t
and pro\'ided with sturdy controls for le\'el
ing, that is, for vcrticalizing the principal
optical axis: the image of a spherical level
bubblc is displayed in the field of view for this
purpose, Once Ic\'clcd, the navigator corrects
for drift by turning the telescope tube until
thc images of tcrrain dctails mo\'e parallel to
the longitudinal rcticlc line scen in the field of
View,

For maxi mum con \'cnicncc, the ~a\'igation
Sight is installcd in front of the co-pilot's seat,
thus allO\\'ing pcrsonal communication be
t\\'een pilot and na\'igator during photo
Hight, This is cspccially cOl1\'enient both
during thc immcdiate approach to the site
and \I'hcn flying thc strip, since the aircraft's
nosc obscurcs thc \'iew fon\'ard and below just
\I' hen unobstructcd vision is most neccssary
for precise adherence to the planned Right
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FIG, 6. The :\FI :\'l\'igation Sig-ht ha" an an
gular lield of 97° and is remotely connected to the
call1cra.

linc, Thc Sight can of course also hc installcd
in any other part of the cahill.

So far. only scanning [unctions hcl\'e been
men tioned; bu tal though thc NFl can be uscd

Lc\'cling and drift sctting of the camcra are
controllcd remotely from the :\ a \'iga tion
'igh t in thc [ollo\\'ing \\'a)':

• '1'\1'0 potentiometer;; in the g-imbal mount of
the" F I mea",re the omega and phi mo\'e
nlO\'enlenls made \I'hen centering the bubble
seen in the tieltl of vie\l'; a third potentiome
ter mea,.;ure~ corrections made to the drift
sell ing-, ka ppa.

• The~e movemcnts are tran~fcrrcd to the
survcy cunera throngh servo nlOtor~ in the
['llil'crsal \Iount, Thccircuitry from :'\aviga
tion Sight to \IOlmt IXlsses thnlll;:h a small
Sel'\'o Control ['nit called the I',\GJ,

• This Sern) con(rol unit is also u~ed for the
initial correlation and subsequent pos,ible
pcriodic ;ldju,.;tment of the zero positions of
onlega, phi ;lnd kapp;., in thc Sight ;.,nd the
\Iount. Threc identic;.,1 plug-in printed cir
cnits ;., lid ms)' correlation ;.,dj ust mcnt' by
means of a ,crell'driver are characteristics of
the flNGl.

Beforc going on to the subject of remote
control of thc exposures, it ,,"ill be helpful to
e.'\plain thc rcticlc of the NFl :'\a\'igation
Sight sho\l'n in Figure 7:

• In the center is the drift-setting guide line.
~\fler le\'eling the correcting' lor drift as al
ready described, this line gi\'es the tr;.,ck of
the aircraft.

• The t \1'0 short cross-Ii ne, marked "1": the
time takcn for the image of a tcrrain object
to pass frolll the fon\"ard to the back line
rcpresents thc inten'al bet\l'een 60 per cent
overlaps of super \I'ide angle pictures, This
inten'al (or ;., function of it in the case of
other o\'erlaps) must be set in the RC9 inter
v;]lollleter, ;]nd it therefore folio II'S that the
operator of the. 'ight should ha\'e the control
box of the camera lI'ithin eas\' reach,

• "2" indicates thc frame of a \"ide anglc or 90°
picture.

:\llSTRACT: Tile requiremellt for II simple optiw! siglil for precise IUl7"iglltion
durillg photographic jliglil for lIer1:a! SUrl'ey purposes Ili/s resulted in tile de
l'elopmellt by Wild lJeerbrllgg of their new IV Fi N([!'igatioll Siglil, Operated in
cOlljullction w'ith tilt CO[ltro! box of tile lVild RCS or N.CO ClImeI'll, it pro!'ides
remote control of esselltial CIImera fUllctiolls throui!,11 II serl'O [o[ltro! Ullit, tile
eamerll beilli!, CIIrried ill the lIew P.I 1'2 Ullil'erslll .IfOil lit, Tile mOil nt IIlso ser,'es
as a platform for tile lIutomlltic /lCi IIori;;oll ClimeI'll, T/iis straightforward
illstrumelltation is complemCllted by tile RSTZ N.ecordillg Stlltoscope, The
Sm'iglltion Sigltl allli tile l.;lIi,'ersa/ .Ifoullt C[lIl IIlso be used illdepelldelltly,
the motori;;ed mOllllt thell beillg operated directly tlll'ough push-bulloll cOlltro/s,

alonc for just this purpose, scanning alone is
not enough, By combining it with other
kno\\'n and tested clements, thc \\'ild Sight
has been de\'e1oped to sen'c also the oricnting
functions of camera le\'eling and drift setting,
and the photographic functions of exposure
in ten'al measuremen t and exposu re con trol.

• "3" sholl'S the frame of a normal allgle or 60°
picture.

• ",l" "holl's a black ring engra\"ed ill the reticle
for easy finding of the bubble image that is
projected into the flcld of vic\l' for le\'eling
the Sight.

The lines numbered 5 to 9 on the right



AIRBORNE PliOTOGI~AP]IlCEQUIPMEKT 975

2

3

4

FJG. 7. Guide lines ill the \!avigatioll Sight.

5

and RC9, remotc monitoring of film feed or of
vacuum opcration for film Rattening is not
provided, nor is remotc sctting of the aper
ture. And with thc RCS, thc rotary shuttcr
must be startcd and set on the camera itself.

A point of interest economically is that the
RCS Camera cyclcs up to and is held at the
II'aiting position, thus making pin-point expo
surcs possible, cithcr as singlcs or as the first
of a stri p of pictul-es.

Figurc 8 shO\I's thc group of airborne instru
ments as dcscribed so far, sho\I'n hcre \I·ith the
RCS Camera. FOr\I'ard, on thc right, arc the
J\Fl J,,"avigation Sight \I·ith thc RC8 Control
130x nearby; thcn the PNCl Sen'o Control
Unit; then, on the left, the photographic unit
itsclf with the RCS and the Horizon Camcra
carried in the P/\ \12 Universal i\lount. For
super \I·ide angle photography, thc IZCS
Camcra 1\'Oldd be rcplaced by thc RC9 and
the opcrator of the .'\avigation Sight \I'ould
hal'e the RC9 Distributor 130" and the inter
\'alomctcr ncar at hand.

apply \I hen the .'\avigation Sight is Icveled
and the objectil'e Icns is in the forward
liewing posi tion:

• "5" is t.he horizon heading.
• "6" represents thc horizon.
• "7" shows the limits of cover of a straight-

flown super wide allgle strip.
• "8" illdicates the limits of a wide-angle strip.
• "9" are those of a normal allgle strip.

This flgure is only a diagram; actually the
Sight has a fairly pronounced banel distor
tion. The optics of the Sight were computed
primarily for clear and comfortablc vicwing at
0.6 magnification.

Super-imposed on the pattern of lines (and
not shown in the figure) is also an off-ccntcr
part of the reticle of spiral lines used for expo
sure-interval control of the RCS Camera. The
control box of thc RC8 is mountcd on its
wedge nearby; a flcxiblc shaft connects its
overlap-regulating mechanism to thc gcars
driving the rcticle engraved with the spiral
lines.

The RCS control box carries the controls
for setting the desired percentagc of ovcrlap
for 60° and 90° photography, and for adjust
ing the speed of movcmcnt of thc spiral lines
to correspond to that of thc terrain imagc secn
in the field of view of thc Navigation Sight.
Also on the control box are the camera sll'itch
with positions for off, on, scrial and singlc
exposures; the cxposure rcleasc button; a
cycle indicator; and an cxposure counter.

To prel'cnt misunderstandings on thc
dcgree of remote can trol gi ven by thiE systcm,
it should also bc said that for both the RCS

THE STATOSCOPE

Thc airbonlc instrumcntation made by
\\'ild and describcd so far is complctcd by
thcir RST2 Recording Statoscope, shown in
Figure 9.

Thc purpose of this instrumcnt is to obtain
information on the dilTercnces in hcight of thc
exposure stations \I·hcn flying strips of photo
graphs for aerial triangulation. Sincc the
gcneral princi plcs are well known, mcn tion
will be madc hcrc of only the special charac
tcristics of the \\'ild statoscope.

For maintaining the air in thc aneroid
chamlJcr at a constant tcmpcraturc, the
RST2 uses not icc but a multi-Iayercd elec
trically-hcatcd jackct cnclosing an aluminum
bottlc, with adequatc insulation and scnsi
til-ity of the scvcral thcrmostat heating con
trols. The ma"imum \I'arming-up timc is t\l'O
hours.

Thc rangc of thc RST2 is plus and minus 40
metcrs at 5,000 feet, i.c. if thc pilot flies within
a layer of a minimum of about 260 fect, the
reference to thc initial harometric surface will
not be intcrrupted. Thcrc al-e three indicator
dials:

L Olle is on the pallel exposed lI·hen the lid of
the Statoscope is opened, :1S shown in Figure
10.

2. The second is the pilot's indicator built into
the corkpit illstrument panel. The lamp sup
plied with this instruillent will light up \I·hen
25 of the Cl\-;lilable ..f0 height units are ex
ceeded upwards or downll·ards. Further, on
the panel of the 1,ST2 there are t11'0 such
warning lamps; one for sholl'ing that the
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F1G. 8. A set of equipment includes the RC8 Camcra, thc Fniversal !VIoullt,
the Horizon Camera, control boxes, and the :--Ja\'igation Sight.
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FIG. 9. The new RST2 Statoscope is
opera ted wi thou t the use of ice.

FIG. 10. The control box for thc
Statoscope operation.
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FIG. 11. Statoscope altitude indicator ",hich is
located in the aerial camera and photographed on
each exposure.

±25 units have been passed, and another for
the total limits of ±40 nnits. Since the RST2
is placed next to the Navig-ation Sig-ht, the
operator can warn the pilot ",hell ±25 units
are exceeded, thus providing a safety check.

3. The third ind ica tor (Fignre 11) is the record
ing ill~trllll\Clllbuill into the ill~Lrlll11elltpanel
in the RCB and RC9 Cameras, and is photo
graphed I,-ith each exposure. If the LOtal r~lllge

of ±40 height units is passed, the recording
instrument is not illuminated for the next one

or t11"0 recordillgs. The photogrammetrist
",ill therefore kno\\' imillediately that the
subsequent illnlninated recordings refer to a
different barometric surface from the previous
readings.

Figure 12 sho\l's the complete equipment,
this time \I'ith the RC9 Super "'ide :\ngle
Camera anclll'ith the Statoscope too, Here \I'e
have a clilTerent arrangement of the equip
ment to \I'hat In,s shO\l'n before: the operator
of the ;\a\'igation Sight has the camera in
frollt of him.

SU~DIARY

The flexibility \I'ith Il'hich this aerial photo
graphic equipment call be employed is note

\I'orth y:

• The Cniversal Moullt can be used with the
I{C8 and the RC9 Cameras.

• One can usc any of four dilTerent Jens cone3
with the RC8,

• There are tll'O \'ersions of the RC9: one lI'i th
the Super-.\\·iogon lens, for pan and color
photography, and the other with the Super
Infragon, for infrared photography,

• The Ulliversal !\Iount can be controlled di
reclly or remotely.

• The RST2 Statoscope call be used with any
of the ca meras,

• The ;\ a vig;a tioll Sigh l ea n be used a lone
pnrely for sca nning purposes, or as a com
bination in:-;trlllnent for n~l\'igatiol1 and re
mote control of the essential caillera func
tions.

FIr., 12. Another set of aerial photographic eqnipment includes the Statoscope,
;\avigation Sight, RC9 camera, Universal Mount, and the Horizon Camera.


