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HEADQU.ARTERS
IX TACTICAL AIR COMMAND (REAR)
OPLRATICNAL RESEARCL SECTION

CRS Report No. 47 APO 595 U S Army
25 June 1944

REPCRT ON THL MNISSICN OF TIi¢ PLTHFINDER AIRCRAFT
OF TiHr PATEFINDER SCHGOL, IX TROOP CiRRIZR COLIAND,
LURING OPERATION NLPTUNE, JUNE 5/6, 1944,

Scope of Report: -

It was the responsibility of the Pathfinder School, IX
Troop Carrier Coumand, accurately to érop at least one of three
airborne thfinder teams on each of six designated dropping
zones (DZ?ain the Cherbourg Peninsula at definite times, in
order that these zones might be marked properly, by lighted tee —
and by radar beacon, ot the timec of arrival of the main body
of airborne troops approximately one-half later. The further
responsibility of dropping at leest one. of two pathfinder
tecams on one of the above DZ's, in order to mark & glider
landing zone (LZ) ct some Gistance from the DZ, was added
shortly before the operction was scheduled to take place.

The special equipment available to carry out this mission,
the conditions under which it was necessary to operate, the
plan of operation, and the degree of success achieved, are the
subject of this report.

Special Equipment: -

Special equipment, instzlled in the C-47 pathfinder air-
craft for the use of the navigator, was the following:

(a) Gee. This is a navigational system by which the
position of the circraft is located by the intersection of two
hyperbolas, each of which is determined by the difference in
the distanccs between the aircraft and two fixed ground stations.
The accuracy obtainable with this system depends upon the
distance to the ground stations and the angle at which the
hyperboles intersect. In the vicinity of the DZ2'S in the
Cherbourg Peninsula, it is of the order of 400 yds for an error
in reading of 0.01 in the arbitrary Gee scale. This equipment
is susceptible to jarming and it is reported that one hour is
sufficient time for the c¢nemy to mcusure any new frequency and
to begin jamming it.
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: (b) Rebecca. This is an equipment for intcrrogating
‘and receiving « signal from a beacon, Eureka. Beacon range
can be read directly,and the direotion obtained by a pip
‘matching téchnique.

(c) SCR 717-C. This is an S band search type of radar,
having a 360° angle of scarch in azimuth and & PPI type of
presentation. Tha beam width betwecen half power points is
approximately 10° in eximuth end the pulse length approximately
1% micro-seconds. Ranges availuble are 4, 20, 50, and 100
nautical miles., On the four milc¢ scale, zerO*rangc is
represented by a circle of about 1" diameter rather than by a
point, thus providing better azimuth discriminction at close
roenge.

" Because of the fuct that the spinner is installed below
the fuselage about half way back, two prominegt shadows, due
to the propellors, appear on the PPI about 20~ on each sido of
the heading. These add to the cifficulty of interpreting the
presentation in the forward (most important) direction.
Ground equipment for use with the zbove was:

‘ (2) Eurcka. This is the portuble beacon which is the
complement of Rebecca.

(b) Bups. This is a portable S band beacon which may be
used with SCR-717-C or uny S bund rudar.

All navigctors at the Pathfinder School hed had ut least
25 hours experiencc on Gee, of which 124 hours was with an
instructor, and most of them haed had considerubly more timc.
All were compctent operctors.

Experience in opercting SCR-717-C, for most ncvigators,
ranged betwecn 15 .ours and 45 hours, the extremcs being 7 hours
and 6 hours. None would have expericnced cny difficulty in
the interpretation of shipping, islcnds, or well murked coast
line, although fcw had attempted much in the interpretation of
the presentation over land. For thc purpose of this mission
the latter was nct nccessury. A

The €¥wenty most cxperienccd navigators werce usced for this
mission,

Genercl Plun of Oper.tions: -

The gencral operationzl plan required that troop carrier
aircreft ussemblc in the vicinity of their cirfields, that they
follow ¢ prescribed route identificd by check points cquipped
with redcr beacons and coded lights to the DZ's, and that they
return by < prescribed route.
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E.T.A's (Estimuted Time of Arrival) for each check point and
2?, and altitudes to be flown on euch part of the route were
ven. {

The designations :né positions of the various check
points and DZ's, together with the Eurekc und Bups coding
follows, the coordinutes in purenthesis being upproxim.te:

- Gee ~ i
Designation Latitude. Longitude Coord- Eureka Bups

inutes Code - Code
0 " W o ¥e e, ¢ 3 g 1%

N. Withen (52 48 )N (00 33 )w %

Atlanta 52 22 45" 012215 " RERE ¢
Burbonk =~ 52 04 38" 01 52 40 " F
Cleveland 51 46 25 ™ 02 22 35 " B .
Elko ' 50 5¢ 51" 02 11 30 " g Soue, £
Flctbush 50 30 43 " 02 27 23 " ¢ ipie g
Gallup 50 08 30 " 02 42 00 " L ’
Hoboken 49 45 30" 02 56 30 " Al o o4 P
Peroric 49 26 52 " 01 49 32 " - !
DZ ®A® - 449 25 ==} (D1 16 ==) 39,251 9.338 A

ngn (49 .23 "--) (01 15 --) 20.187 9.294 ¢ 1'-'1

sp» (49° 20 --) (01 16 --) 39.074 9,333 D

"on (49" 256 --) ‘(01 21 --) 39.102 9.589 -

myn (49 23 "--) (01 25 --) 38,957 9,749 -

npn (49°.26 --) (Ol 24 --). 39,047 9.714 =
Paducah 49 29 58" . 01 09 20" - -
Spokane 49 43 30" 01 04 15" et ta

vl o
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In Figure I are shown the positions of the DZ's and
of the Command corridor, ton miles wide, defined by the check
points, betwcen the south coast of Englund cnd the Cherbourg
Peninsula, ;

While it was necessary for the mein column of troop
carrier aircraft to romain within the corridor, the pathfinder
airoraft were permitted to lecve the corridor after pussing
Gallup and to turn either inside or outside Hoboken, if this
should be necessary to gain or lose time. It was clso per=-
mitted for ti.em to return on 2 reciprocal course rather than vic -
Poducch and Spokene.

rat s
In general, the operationcl plen for the pethfinder cir-
craft in this mission was in keoping with the principle undor-
lying the trcining of the crews, This was thet no navig.tional
method was to be used to the exclusion of another, but that
all meuns zvailuble (Gee, Rebecca-Eureka, 717-C, D.R., contzet)
should be used together so thut, in the event that one, or
even several, should become uncvail.ble during ¢ mission, the
nission stili could be carried out satisfuctorily. x

Navigation to wnd from the Cherbourg Peninsulc arec was
to be carried out in the conventional mcnner, using Gee, cnd
the radar und visuul beucons installed at the various check
points,

Plun for Approuching cnd Dropping on DZ's WA", "C", & "D",

For the zpprouch to DZ's, "A"™, "C", and "D" a simple

Gee homing procedure was .dopted., Landfall was to be made
approximately ten milcs soutl of Peoria after which a north
ecsterly course was to be flown until a short distance fronm
the Gee lattice line throug’: the DZ. A turn wes then to be
nmade which would cuuse the fincl upnro.ch to the DZ to be
made along the proper lattice line, and the drop was to be made
on Gee, or prefercbly, by visual identificution of the DZ.
SCR-717-C was to be used prircrily to m.intzin z course half
way between Alderney and Gucrnsey Islcnds so as to be out of
effective range of the heavy anti-aircraft defenses installed
there, and for making londfill, Visucl cliccks were to be mode
o{ the course over lond cssisted, whcn possible, by the use of
717-C.
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The first, (north custerly) part-of the course cver the
Cherbourg Peninsulz was plonned to be just beyond the range
of:the hsavy anti-uircraft defenses to the north, thus
givipg éistonces for the finul run-in, «fter the tmrn of
approximztely five miles for DZ ".", sevcn miles for DZ "C",
end nine niles for DZ "D", In these distcnces it was feld .
that neccessary corrections could be nede to the course so that
the. approuch would be mcde along the proper luttice line,
providing no great error hud been mde wt the turn.. ¥

Figure 2 shows DZ's "A", "C", .nd "D" and the courses
by which tliey were tc be approached.

Plen for approaching and Dropping on Dz's, "0", "N", &nd. NT"

To huve cdopted a sinple Gee honing procedurs in the
ccse of Dz's, “O", "N", and "T" und to Lave provicded
sufficient distance for the finul run in «fter the turn would -
lLiuve necessitated o course wfter lcndfull cirectly wcross cn
urea well defended by heavy cnti-circraft artillery. Conseq-
uently a complex Gee homing procedure was wdopted in which
the course from lendfall to DZ was c straight line ncking
upproximately equal cngles with the two scts of lattice lines.
TL.is resulted in cpproxim.tcly cqual rates of chunge for
the B und C signuls which should, therefore, wlwuys bo at
cpproximitely equcl distunces froh the turget position.

Dropping wzs to be by visucl identificction of the DZ
or by Gee, visucl checks cf the coursec were to be obtuined
when possible, .nd SCR-717-C wis to be used us in the case
of the other LZ's, ‘o

S 'Figuré 3 shows DZ's "O", "N", xnd "T" aond the courses
by which they werc to be approached.

Methods nctu.llx Used for approcching cnd Dropping in DZ's

DZ 9A": - Gee was used after lundfz1ll, and the drop
wos rnGc on gee. No recognizible lancmerks were scen during
the last four milcs of the course, but a visual check was
obtained .t the turn. The nuvigators of the three aircraft
agree thut the drop wus rxde approximotely 400 yards to the
right of the course und it is estimcted that the porotroopers
probably lunded within 100 yards of the point cCesired, on
tccount of the wind. The drop wus. riée 4 ninutes early.

= DR RGH light N : == Only two of the three wircraft
in this flight rade londfall cdue to probable mechaniccl
failure of one uotor in the third., Both the run in and the
drop were nufe on Gee. « visuul check was obtained at the
turn cnd (by one _ircroft) when p.ssing St. lcre Eglise, but
not =t the DZ.

-5-
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The accuraey of the drop is cstirnted to bo thut of Gee, which
is given as 400 yards by the Gee Accurucy sSurvey, and whieh,
under the concitions existing ot the time, probably was of

the orcer of 600 ycrds. i y

DZ "C"E flight No, 2 -- Gee was used for the zpproach,
but the flig overshot the turn sorcwhat. The drop was mde
on the visu.l icentificction of the DZ by necns of the wdj.cent
ro.ds. ? , :

- DZ "D": -- The first pcrt of the run in was mude on
Gea, Howevor, due to.an -error in the Gee setting mnde by the
nevigator of the No. 1 cireruft, the proper turn wos not
mode «nc the flight continusd in the north easterly &irection
until it hod pussed the coust. The pilot thereupon turned
right cnd followed the co.st to the bay near Carentan, where
he turned inloné over Ccorenten cnd then in o rortherly
cdireetion over the D2, which was reccrnized. He then returned
to the DZ, ond the drop wos 1xde on visuul identificction.

At the time of the drcp the navigutor obtuained a Gee
fix fron which it was deternined thot the drop wes rcde 500-
600 yerds scuth, ané sonewhat to the ecst. This was ccnfirmed
by the n.vig.tors of thc other two cireruft. The drop was
racde one rinute late wné would Live been n.de, cxcept for the
novigationul error, approxin.tely six minutes early.

DZ "O": -- Gee was used for tle appro.cl but, cue to
on error in hezding during the first purt of the run in, the
final opproach wis mde on & course of 150°, anproxinately
p.rallel to the Gee luttice lines. The drop was mude on Gee,
with o good visuul check, wnd took pluce 6% minutes curly. It
was cstinuted thoat the drop took plicc slightly beyoné the
desiréd neint. Infornction frow the ground trcops is to.the
effect thot every men of the three pathfinder tcams dronped
was within 300 y.rds of thc centre of the DZ.

DZ "N": -- The cpproach und drop were mmde on Gee, with
2 good visu-l check of the DZ. All ncvigators .greed on the
position aut the tine of drop, which wus rx.de excctly on tine,

DZ."T": -~ Lordfoll was rade somewhct to the north of
the IP.cnc the wpproacch znd drop were rmde on Gee, “with 2.
visuzl 6 hock ot the DZ. The wltitude ot the tine of drop was
rather greater thon had been plunned but the crews were confident
thot the pathfincer tcanms landed in the DZ zrea. Wi t
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A nineteon cireraft niking 1.ndfell’ corpleted thelr
rissions .né «ll drops were iwée in the DZ's ut upprexin.tely
tiic correct tiics. i mamaticl

2. 4 tendeney tc urrive ot ﬁhc DZ's beforc thc time plinned
is incicuted. Tiis 1.y h.ve been due tc the cxistence of «
stronger tuil wind thon h.d been foreccust.

3. Two of the fcur flights plonning to use o simple Gee
horing procedurc cvershot the turn, In one c.s¢ this wis cCue
to . nist.ke in sctting in the Gee coordinctes of the DZ, but
in the other the setting gppears to hive been corrcct.

4, In thoc cusc of one fliglt plonning to usc . complex
Gee uppro.cL, «n error in Louding iriedi.tely cfter lindfill
rcsulted in the flight pussing over icre Leovily defended
terriroty (but fertun.tely with no discstrous results) wnd in
the finul uppro.cl to the DZ being ix de .lnost pcrallel to the
l.tticec lincs.

5. One flight, L.oving crossed thc coust «t the recouenced
Lltitude, f.iled to losc .ltituce r.picély cnougi. to be .t the
desircc sltitucc over tle DZ,

6. Frcu the nusber of ées.rturcs from the orisincl plan,
nonc of wkick were cuc to ¢xtern:l c .usecs, it would <poeur that
further proctice in sinple «nd corplex G.o loning procedurcs,
both .t ccastant wnd ch.nging .ltitudes, would result in cven
nore efficicnt pothfincer eper-.tion.,

Oner—ticn of Geee

Threc uifferent RF units werc usec with tic Gee cquipnent
on this nmission. Unit Nc. 27 provided oper..tion on two
frequencics previcusly unuscd, whilc units Nos. 2¢& and 25 7
previded operution on orevicusly used frequencics.

Reperts on Gee oper.tion werc not cbt.ined from <1l

n_vig.tors tuking p.rt in tiic rissicn. Those th.t werc obtcined
.re swi..rized in the following tuble: -

- -7-
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R.F, Fl_tbush to Over Cherbourg Cherbcurg Peninsula to
Unit  Cherbourg Penn, Peninsula Flotbush -
No. No. use. Inter- No. ' inter= No. . Inter-

ference Used ferenco Usecd ference
27 5 None 5 Slight inter-3 - None

ference in
3 cuses, one
being CW &
onc railings

25 7 One c.se of 7 Five cuscs of 8 None

r.ilincs & CW interference

which clw.ys sq slicht cs tc

could be rc.d render usc of

through. One unti jum switech

c.se of slight unnecessury,

interferenco, reilings, grass,

n.turc not & CW, Onc cu.se

s;xecified. of slight CW in

which cnti jom
switel uscless

24 * 8 ' -t None 3 One¢ cuse of S None

sligljt inter-

ferencc. One

c.se in which ;

- wnti jor switeh 1

¢ - w.s uscd with no
intcrferenca,

Corments on Gee Oper«tion,

1., Gee oper.ted ceccur.tely curing tle whcle of the
nissicn,

2, There was no time, zosition or «ltitude <t whick Ges
was unre.d.ble or seriously Interfered with. A4ll R.F. units were
uscl .né .ltitudes were s low as fifty fuet over the Clerbeurg
Peninsuli, - -

3., No interfercncce on .any wviilible frequeney scvere
enough tc require the us¢ of the wunti-j.u switecl. w.s experienced,

4, Only two fzilures of Gee equipment occurred. Onc wus
due to fl.k -nc the oticr to . burncd cut fuze, which was
repluced irzeci tely.

par 38
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"‘Bctwoen Fl.tbush :nd Hoboken: '=- During this nortion
of the f1I1ght the .1tituce w.s less thLon 500 feet wund, in
general, wis s low w8 pussible censistent with .voiding sult
spray on windskields whick ~would - redune visibility. SCR-717-C
w.s uséd for two r..in purposes: - -

1. To cet’ ex‘ct 1lznéfill out of Fl.tbush.

2. To lcecxte skipping sq_fq-tq_“vpiQ.Pogsible‘gglligiond
ot tho low ultitudes flown, i

Between Hobcken .nd thc Ghnrbcur Puninsula' <= SCR-717=-C
w.8s used by u n.vigators, in prefoerence to n order to ..°
~u8s exactly 1idway between 4Lilc erney ..nd Guernsey Isl.nCs. Both
of these 'isl ncs L.¢ he.vy znti-iircr.ft _rtillery’'instcll.ticns
with ringes suclh th.t cnly . n.rrcw corriccr bcetween the islcnds
wus sife from their fire, Nc «irer..ft rceported being fired on
fron thesc isl .nds during tle mission,

Over the Cherbourg Peninsulas -- In only one c-se was
SCR-717-C uscc without Gee prior to rouching the D2, This was
beczuse the zircroft h d "becore sepcrated fron the flight
lezder wné SCR-717-C corezred to offer the quickest nethod of
loaating the »osition in the short tiie reroining.

In cther inst.nces 717-C w.s used s . ckeck on Gee
during the epproach to the DZ, using co: stline, bays, anc ,
inundited wreus us check vcints. Mcre cxtensive use of 717-C in
tl:iis 1mcnner night have been roce excent for the fset that the
oresentotion wis poor cdue-to the .ncle of ‘uscent.or desccnt.

In the cuse of the flight gcing to DZ "L", the

n.vicctor of the lewéing circraft hicd used the wronh Gee coor-
din.tes of the LZ and uiu not &iscover his error until after

tie c.st coust of the Cuerbourg YQeninsula had been re.ched. The
n.viguters of the other two cireraft hud ri.de the proper Gee
setting for the' DZ anc ii.de ne chenges in it, but used SCR-717-C
to check their position iné course while the flight le.der wes
loc.ting the LZ by visu:zl 1e:ns,

"GCR-717-C w8 used by twe n.vigators :fter the drop

hoc been ride =s the quickest «nd wnost certain w“y of loc tin( the
ncurest lundfall out,.

e
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One cireruft hué the compuss put out of counission by
flzak while on the deck and uncer zccurate ricaine gun fire.
SCR-717-C furnished the only: LpthOd of deteruining the best
course out.

-= The rujority of the
n:vig.tors rz.deé use © 0:enuble them to avoilcd . too
close zpprocech tc shipping on the return trip, (sone hoving

h ¢ unpleusant exaeriences with friendly shipping in Sicily).

tch: -- In the case of

he twenty vireraft in tils nission, one engine-fuiled
cbout four miles beforce recching the Cherbourg Peninsula, After
throwinL out =1l heuvy equiprent, this aircraft was able tc

..intuin an altituce of woout %Ou feeb and <ttewpted tc return
to the English coast. After .bcut 40 r:inutes rlight it appecred
tlhat the rauaining notor weuld fail befere reaching nnelund
-nc it w.s decided te citch,

Durin; thcse forty uinutes, SCR-717-C was used in
areference toc Gee to keep aw.y fron the Chunncl Islunés, to
spot sLipoing znd co.stline so as to remain outside the cormcond
corridor, thus avoiding cireraft enroute te the Cherbourg Pen=-
insulc at -the "saie wltituds, .nd finully to pick ocut the
cestroyer neor which to ditch,

Comr.onts on Use of 3SCR-717-C

1, There were no equipment fajilures.

2. The equipent was of considercblc volue before the
Cherbourg Pcninsula wes recched cnd wfter the drops were rude.

3. More usg probubly would hove been race of the
equiprent between 1l.nCf.1ll in und crrival over the DZ's hud
it not been fcr the excellent perforiiince of Gee.

4, In severzl inst.nces, where tiue was of the greatest
inportunee, SCR-717-C wus inveluuble.

Rebeccu-Eurekas

A1l cireraft were equinped with Rebeccz, =néd Eurek:s
were installed ot Ati.nta, Burbunk, Clevelincé, Elko, Fl.tbush,
Gcllup ond Hoboken, XEurcekas zlsc wore set up on the DZ's by
the pothfinder tears for the use of the mein-column.
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No cuse of Rebecce focilure wos reperted and 211 Burekzs at™ -
the cheek points were seen. Eurekos ..1so were scen ot DZ2's
WA, wC", "D" by crews of flights to LZ's "™On, "Nw, 6 wpn
whcse drep tires were wnproxirately en hour later th.n those
for DA, BmON_ Mhw.

Bups

Bups beucons, fcer use with SCR-717-C, werc inst.llccé ot
Fl.tbusk .nd Ecboken, zné =t LZ "C" by the pathfincer tearn ..
cropped there.

Of ci¢ht noviguters attenpting to see the one ut Flatbush,
only twe werc successful., The ixirun rongse reported wes six
!-Ailt:s.

Of ten nuvigaters cttenpting to sce the one ot Hoboken,
cnly four were succcssful., Onc saw it ¢t 30 riles ronge fron
an zltitude of 2000 fecet, but the 1ixirnun runge reported for
~ltitudes of 500 fuet or belcw was 15 riles.

Of threc n.vi;atcrs atteupting to seec the cne .t L2
"C" cne was certain thet he suow it, wn¢ onc w.s not sure tut
thoucht Le did.

Corments on Bups,

1. Bups operction chnears to have bcen rother unsatis-
faetory, since relitively few n.vigctors scw then.

2. The expl.nction of this nwy be thot sufficiently
scericus ctteupts tc see thew were not n Ge, since Bups beaccns
werce considered tc be reserve equiprent, :tc be used in the
event of Rebecco-Burcke flilure,

3. It is probible thet Bups ané/or SCR-717-C were not
cxuectly on the ussigned beucen frequency.

Repert by:
H.ROLL F, BAiLLER
ORS Consultant,
Trunsiitted by:

CARKOLL L. ZIMMERILN
Chicf, ORS IX TiC.

Apprcved fcr relecse by:

L.URISTON S. T.YLOR,
Chicf, Operationzl Resc.rch Section,
Nintk Air Force. «A3a
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Thru IX Treop c;rrief Corrend:

No. 1 CG
2 LGO
3 LH=2
4 A-3
5-7 Signwuls Section
8-13 Fathfinder Sqdn., Att: Lt Col Crouch

Thru Ninth Air Force:

No. 14 CG
15 Lep, C/S, Ops.
16-17 Taeticzl Rese_rch Section
1€-19 Signuls Section 3
20-22 Historicn
23-42 CRS Files

Thru USST.F:

No., 43-45 CcG
46 Lr. L. Ridenour
47 ORS, sighth »ir Force
48 " ORS, VIII Fighter Coimnd
49 ORS, AEAF (Stunncrc)
50 CG, Att: 0iS, Twelfth air Force
51 CG, att: C.S, Fiftecnth Air Fcree
52 CG, Att: 0AS, MAAF
53-54¢ OSRL, «u.ericzn Enbossy, Att: Mr. B.

aArchcnmbuult, Flut 5, Hereford House, 117 Park
Street, W. 1., London ;
55-64% Opercztions Analysis Div., AFDMC, I’entugon
: Bli¢g., “eshingten, D. C., 4Att: Lt Col
. B. Leuch %
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