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ONE MAN PACK 

<: Frontispiece Radar Set AN/PPS-G(XE-6), Tactical Employment 



1.0 PURPOSE 

'rhe purpose .of this contract was to develop a compact, 

lightweight, man-portable battlefield surveillance radar set. 

The radar set was to operate in the frequency range 

of 9. 0 to 9. 6 KMc. It was to be capable of de·tect ing and 

iden·tifying personnel and vehicular targets by means of the 

doppler principle. 
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3 . 0 RELATED PUBLICA~IONS 

3.1 Design Pla n for Ra da r Se t AN/PPS-6( XE-6) 

Genera l Instrume nt Corporation, Radio Re ceptor Division, 
4 May 1965. 

3.2 Test Plan for Rada r Set AN/PPS·- 6(XE- 6) 

General Ins'crume nt Corpora tion, Ra dio Re ceptor Division, 
7 October 1965 • 

. . . 
3. 3 Compliance Test Report for Radar Se·t AN/PPS-6 (XE-6) 

General Instrument Corporation, · Radio Receptor Division p 
21 February 1966. 

3.4 JU) Radar Set AN/PPS-6 ( XE-~_) _§_~~vice Test, lt_inal_J:i~p_grt 
of Project No. 20-65~07, 26 April 1966 (CONFIDENTIAL) 

Marine Corps Landing Force Development Center. 
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4" 0 FACTUAJJ DATA 

'I'hi s contrac·t was fo r the development of t en radar sets 

to mee·t the requirements of SCL-8005 da·t ed 18 December 1963 and 

Amendmen·t No .. 3 da t ed 3 Sept ember l 965o Des ignation of the r ada:c 
<'), 

as AN/PPS--6 (XE-·6 ) . distinguis hes this model from the A_N/PPS--6 (XE:-5) 

built by USAECOM, Fort .Monmouth, New Jersey ~ An additional lot of 

four radars was ordered on 10 November 1965. 

4" 1 Descr:)2.tio.n of Equ:i.pmeF~ 

~he radar set (figure 4-1) consists of the t wo major 

operating units, the receiver-transmitter and the angular cont r ol, 

which are supported during field operation by the tripod unit. 

A .de·tail ed descr iption of the s e units isgiven below. Accessories 

are described in paragraph 4.1.4. Table 4-1 gives a summary of 

the inechanical _parameters. 

' Rece iver-Transmitter 

All electrical components of the receiver-transmitter 

(figure 4-2 ) are housed in an aluminum case with overall dimensions 

of 11 x 11 x 8 inches. The case is divided into two s ections: an 

rf and a main section. Each section contains modules which c an be 

easily removed and replaced during maintenance. 

The rf section is secured to one side of the cas e and 

can b~ detached to provide access t6 its interior by unlocking four 

.cillnlock screws. A parabolic reflector forms the outside surface of 

4 
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Table 4-1 Equipment components 

Height 
Components Quantity (in.) 

Receiver-Transmitt~r, Radar AN/PPS-6(XE-6); 1 11 
Unit 1 cohsisting of: 

RF Module Assembly lAl 

Modulator Assembly 1A2 

·Trigger Generator and 
AFC Video Assembly 1A3 

Range Gate Generator Assembly 1A4 

Video Mode Assembly lAS 

IF Video, and AGC Amplifier 
Assembly 1A6 

AFC IF Amplifier Assembly lA7 

Power .converter Assembly 1A8 

Delay Line Assembly 1A9 . 

Crystal Current Amplifier lAlO 

Battery lBTl 

Elapsed Time Meter 

Angular Control, Radar AN/PPS-6(XE-6), 
Unit 2 

Angular Control Assembly 2Al 

* With batteries ins~alled. 

1 

1 

1 

1 

1 

1 

1· 

l 

1 

1 

1 

1 

1 3 

1 

Depth 
(in. )_ 

8 

5-7/8 

Width 
(in.) 

ll 

6-1/8 

unit wt. 
( lb-oz.) 

*22-13 

5-8 
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the rf section. The rf s ection consists of an antenna feed and 

pa:cabolic reflcct'or r rf ptumbing, magnetronr klystron, modulator, 

APC IF' ampl:i..fier and main IF' ampl ifier. 

Th e mc1in section (or interior of the case ) cont~.ins 

the r~maining components tha-t make up th_e receive r-transmitte:c. 

Two access covers are installed on th e caseu On e cover provide s 

access to the batte:cy compo.rtJrtent which contains a 12-volt battery 

req·u:i.r ed to operate the radar se·t. 'I' hE~ other cover provides access 

to print ed circuit board modules 1A3, 1A4 and lAS. A storage 

container for storing the antenna feed is located ad j acent to the 

battery compartment . Dur ing installc:rtion, the a ntenna feed is 

removed from ifs containerr mated to th~ refle ctor through guide 

pin~> and locked in position by rotating the quick-disconnect pins. 

The right side o f the case contains the CON'l'ROL PANEL 

and the RANGE CONTROL knob. The controls on the panel· are distinc-

tive ·in shape, thus providing rapid identifi.ca·tion· by sense o f touch. 

The RANGE CON11 ROL knob used for operating the. 45 meter range gate is 

located above the panel. 

The RANGE IN MET~:RS indicator (cqunter ) and TEST METER 

are located at the rear o f the case. The TEST ME'I'ER indicates 
. . . 

the operating parameters of the radar . set ·. as selected by a meter 

switch on the CON'1'ROL PANEL. T-he RANGE IN METERS indicator operates 

in conjunct ion with the Rl-'ili.GE CON'I'ROJ_, knob. 

connections to. the · angular control, battery and head s.et 

are provided by t_he C0:0rNE:CTOR PANEL on the l eft side of the 

9 



rcce:i.ver-·t ransmitte:c u.n:i.t ,. Power to the. a.ngular ccn trol is applied 
. . 

through c ab l e Wl to ANG HEAD j ack J"l o 'l'he POWEI~ CONNECTOR J2 c ap, 

in position, · permits usc of the int ernal bat·tex-y power·. An ext:ernal 

de voltage source may be u sed by disconnect i ng th e cap and connect-

:i.ng t.he remote power c able W~ to connector J2. The h eadset is 

plugged i nt.o HEADSET j ack J3. 

A t elescope used fo:c ant:enna b oresighting i s mounted on 

top of th e case . It i s secured t:o th e c ase by t wo camlock screws 0 

A connecting t e l escope cable supplies power to the ·t(~ lescope for 

graticule illumination and is connected to ·j ack J 4 on the receiver­

transmitt er 0 Illtuninat ion i s a l so provided for the RANGE IN METEHS 

indicator and TEST METER. A table pin f6r locking the receiver-

transmitter to the angular contro l is loca t ed at the bottom of the 

unit. Two guide pins are also provided - to p revent the unit from 

pivoting in its locked position. 

· An elapsed time meter , clipped- on to the lower rim of the 

CON'J:ROJ_, PANEL I is used to . record the operat in'g time of the rada r 

set during t est. The meterconsists of a capillary tube filled 

with two colunms of mercury separated by an _ indicating g ap of 

electrolyte. When powe:( is appli ed , the resulting current flow 

causes electroplating . of the mercury from one· cohmu1 t.o the , other 

at an exac ·t . rate. The_ meter has a 100·-hour full scale and must b e 

ieset after r~aching full scale. 

Angular control 

The ang~lar 6onlrol (figure 4-3) corisists of an enclosed 

housing whose overal l c1j111ens ions are approx j.11l~tel.y _5- 2/4 inches wide 

by 7 inches long b y 5 -:- 1/2 inC11es ·- high . An elevation table located 

10 



5£t.TOfR:. 
5GAN \2.lNC.t 
IA2 l MV \H / , 

D IJ-1\. t-

/ 

..A.uro -MA-~ 
CONTIC .. OL 

. KLfMUTH 
Jt\/D\CAWR 

Figure 4-3 Angular Control 

8A.5E 

~ . ·. 
~~. ! ·: 

11 



on the upper portion o:E the angu l ar control supports t1l e receiver·-

transmittera A l atch l ocated b eneath the table is used to lock 

the two un i ts togetb er a The b ase .of the angular control mates 

wi·th tripod; unit 3" A l evel ing clamp is u sed to secure the 

b ase \O the t ripoc1o The rna :Ln (or mid-- section) of the un:i.Jc provides 

elevation and azimuth control of the rnounted receiver-transmi·t·ter o 

A spir i t l eve l for l eveling the radar set is loca t ed on the left 

side of the angular c ontro l . 

The table i s adjustable in e l evation from .+400 through 

- 600 mil s by rotating the e l evat ion control knob. The knob can 

b e locked in po::i>i·tion at the discretion of the opera·tor. As the 

elevation control knob i s manually rotated, approp~ciate gears 

drive both the elevation table and elevation indica·t.or (counter ) o 

The elevation indicator displays· the elevation angle in mils and also 

indica·t es wh~ther the antenna is positioned in the upper or lower 

· sector by the u se of t wo shutters. One shutter exposes the r:ositive 

reading _ ~hen the antenna.is posi~ioned upward of the establishe d 

hori~on; the other shutter exposes the n egative reading for the . 

dmvmvard po s ition of the ant.enna... Approx imately t en turns of the 

elevation control knob are required to traverse 1000 mils (+400 

through -600 mils ) • 

The a z imuth s ection of the angular control unit p~covides 

either automatic or manual scan.ning of the radar s e t. With the 
. . 

receiver-tran smitt er set to either MODE 1 or MODE 2 and the ang·ular 

control AUTO-MAN contr ol set . to AUTO, _the r adar s et will automatically 
... 

scan 600 mils in azimuth at the rate· of 36 mils per s econd . A marker 

1.2 



on the sector scan ring provid~s a c enter pos ition for the 600 mil 

a z imuth scan sector·. The driving mechanism for automLJ.tic scanning· 

cons ists of a motor and gear as sernbly v1hich opera·t es in conjunct ion 

v.Jith Jc;·m micro switches 1 a l atching J:elay and a earn. The mecr1a ni sm 

provides reversal of the motor at the end of each scan and a linear 
t;. 

r ate during the-~ sca n cycle . \'¥h e n th e receiver ·-~ran sm i·t·t er i s ·seJc 

to NODE 3 1 Jche motor is turne d off. \\Then t.he AU'I'O-.. MAN control is 

se:t to lf.iAN 1 tl1e motor i s disengaged from its d:c i ving me chanism 1 

p erm.ittinsJ ma n.uc:t l sca. nning by the opera·tor over a range from 0 

through 6400 mil s in azimuth. In any even·t 1 the motor drives the 

angular h ead through a slip clutch so that the drive mechanism 

can ·be manually ove:c:c idden at any time . 

The azimuth incl.ice:d:.:or is us ed to read the azimuth-mils 

dial. Th(?. dial is graduated froJ11 0 through 64 1 representing· 0 

through 6400 mils (or 360 degrees ) . The .minor graduations repre-

sent lO .mils; the intermediate graduations; 50 mils; and the major 

graduations, 100 mils. Each 200-mil graduation is numbered. For 

example: ·the interval between nmnbers 44 to 46 represents 200 mils. 

A circular spirit level, with a pentaprism, for ease of 

viewing 
1 

is mounted to the 'left of the eleva.ti on · indicator. This 

facilitates the proper leveling of the angular control when mcu nted 

on the tripod wye. Hhen the elevat. ion indicator reads zero, the 

antenna is horizontal and the radar set will scan in a horizontal 

plane. 

... 
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·rhree l cunps p rov i de illumi nation within the a .ngu la r 
· c on.·trol unit. One · l amp is used to illumi nat e th e circu.l a r l evel, 

t he other t 'dO l c:unps ilh.unina t e the e l evation inc1ica·tor a nd <1 z i nm t h 

i ndicat or dia l . 

. • 'I Tr J.poc.:. 

IJ.'he t ripod ( f igur~ -1·-4 ) i s cons truct e d of lightwe ight 

· · d ater :t' "' ] s ·The apex o_ j::' "wye " po:c.··t .io11 o f- t l1e tr J'.poc::J. .c.t..o·v·ms r :Lg:L . m· -... ....... . . ..t .t.. 

p ar·t of t h e l eve l i n g me ch a n:i.s m. 'l'h e sph e:c ica l contour mates wi th 

·the l eveling h e a d a nd provi des +1 5 d e g-rees di sp l acement about the 

hor i z.ont a l a nd f orms t h e c enter p or tion o f t h e ·wye . Three e a rs 

\v:i:th serrat e d locks an d locking l evers a llm\r t he l egs to b e q u ickly 

placed in a n erected pos ition . 'J:he t e l es c op i ng l egs p r ov i de max i -­

mum holding s ·t ren gth without d ange r o f collap s i n g. Th e end of 

e a ch l e g is t errnirr?. ted in a p a d a dapt abJ: e to the v ariou s gr m.md 

·conditions encounte~ced in oper a tiona l s e rvic e of t he rad a r s e t. 

This p a d is joine d to the telescop e d leg b y mean s 6 f a swive ling 

ball jo:i.nt .to allow for ground cont our variations. In its trans­

port condition, the tripod can b e t e l escope d to a l ength of 30 inches 

and dia meter of 6 inche s. In addition, the tripod as s embly contains 

a captive ·c able 1 and an acce s s or y b a g. 

4.- .. J- ,,4. ~crJotion of Accessor i es 

4 .. 1 .. 4 .. 1 . Tel es co~ and Cable 

Elbo''' t e lesco,?e M-62Al0, or equivalent ( f i gure 4 - 5 ) , mounts 

on top o f "the r ece i ver-tr a nsmitt e r · assembly b y u se o f t wo c amlock 

14 
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screws. 'l'he te l c~..;cope i s u scc1 for bon:~ s i <]'ht ing during initial 

set. up. Attacl1il'g c c.tl .. )le CX.-49 3r:;/u 1.<,", s 1 .. d :~_' · 1 ·-he · ·1 ecco<)"" • ,J • upp J..e w_ ·c 1 t.~ ·ce .. - ·~, ' .c ""· 

One end o f tbe c able ·i s c onnect.ed to ct l a.rtlp and holder wJ.1.ich i s 

inserted into the t e lescope 7 the oppos ite end of the c ab l e i s 

supplie d \~rith a connEcto:c \·rhich rece ives p m·ier for the l amp via 

·the receiver--transmit ·t er DISPLAY S'>?itch. Whe n not in u se , t1w 

teles cope and.cable may b e stored in the c anvas accessory b ag 

attache d to one o f the t r ipod l egs. 

4.l.L1.2 

The h ee:1.dset is a 32D h eadset and cable (figure 4-5) . 

The jack at the end of the headset cable is connected to a ten-

foot exten s ion c able RG- 1681~/u. The e x tension cable permit.s the 

operator to move within a greater area of the radar set while 

wearing the headset. During operation, the ex tension jack is 

plugged into HEADSET j 2wk J3 on the CONNEC'I'OR PANEL. 

4.1.4. ·3 Remote Power Cable 

The remote pmver cable, 25 feet in lengfh (figure 4--5) I 

provides the mea ns of connecting the radar set to an externally 

locctted de voltage source, if required . one end of the cable is 

connected to POWER CONNE.CTOR J2 on the CONNECTOR P.f.\Nffi_, of the 

receiver-transmitt e r; the other end is connected to the externa~ · 

de voltage source. A battery jumper built into the PO\YER CONNECT OR 

cap is disconnected vlh en removing the cap to connect the remote 

power cctble. 
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The wc.t.v eg-uide test u.dapter , waveguide-to- coax ial ac1c1.p-ter 

( figure 4-5 ) , provide's the mean s of coupli.ng an ex-ternal signal 

to t h e radar s e t for ·test:i . .t1g· pu:cpo ses ~ The adapter cons i st.s o f a 
<;. 

waveguide s ect ion terminated by a type N female conne ctor o l1vhen 

in use, the radetr s e·t an.t enna fe e d i s uncoupled from its refle ctor 

and the waveguide f l a.nge o f ·the adapter subst:i.-tuted in i·t s place. 

'l1he oppos ite s ide of the adapter i s connected to the test equ:i.pme.n:t 

coaxia l c abl e. 

A c anvas accessory b ag (figure 4-5) is u sed to store some 

of the minor components of the r a dar set such as the headset and 

its ex tension c able , and the t elescope and -cable. A fa s t ening 

strap l --inch wide and 24- inches long· is attached to the b ag o The 

strap is us Gd to fasten the tripod leg·s together during transport . 

4.1.4.6 . Batteries 

Three special silver cell batte~ies are provided with ~he 

r adar set. one is inst a lled in the BATTERY CO.iYIPARTMENT of the 

receiver--tran smitter unit and two spares (figure 4-5) a:re stored 

in the trans it c ase. Ea ch b a·t t ery is an assembly o f eight s er ies-

connec·t e d c e lls, firmly joine d 'by c ement and fibe rglas tape around 

the c e ll bodies. Two strips of an epoxy potting compound are 

molde d over the celr termina ls. When the b att ery is filled with 

electolyte , chargeC: and· ready for u se , it i s c apable of providir.g 

14 c;unpere hours of s e rvice. 'I'hese b a tteries are rechargeable. 
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The t rans i t c ase ( f:Lgm:-e 4 - 5) i s a l ight , ·water a nd 

v apor p .roof c ont a i ner •.ih:Lc h i s u s8d to s t ore a ll tlw ma jor and 

minor c omp onent s o f the r adar se t . The c ase i s divided into 

IX 
t wo s ections wh i c h a re sec1.n ·ed to each otb.er b y t he use of 14 

spr i ng -- loa d e d latches~ A two-way a ut omatic relief (or b reather ) 

v a lve used to e qua lize a:Lr p ressure b efore opening the t:cans it 

c ase , is loc~Led on the lower right side of the tra n s it c ase . 

Ex t en s i on Card s and c o:bl es 

Ext en s ion cards 1A3f 1A4, lAS and an ex t e n s ion c able 

~or lA 7 ( figur e 4·- 5 ) <:1.re nsed for ex t ending o.ssemb l:i.e s out of 

the case for ma intenance o F'or example, ass embly 1A3 may b e 

removed from its position in the PRINTED CIRCUIT BOARD COMPAR'I111'1EbiT 

and plugge d into its extension card. The card is then plugged into 

the compartment occupying· the original position of the assembly~ 

4.1 .. 5 

To provide manpack transit, ~he radar set units are 

removed from the transit case and ~ · .ounted on a standa rd Army pack-

. board.. 'I'he packboard dimensions are approx imately 15-inches wide 
. . 

by 24-inche s high and 2--1/ 2-inches d e ep ( figure 4-6 ) . One side of 

the packboatd consists of .a CCI_nvas cover tightly laced across its 

concave side . Shoulde r . straps are pulled through the packboard 

open:Lngs at the· top and buckled at the bottomo The other side of 
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· the board is used for · mounting of the un:i.ts ~ J?r io:c to instaLLing 

the units on the packboardQ a mounting· shelf is attached to the 

board in order to position the ang·uJar control unit and support 

the l o-wer edge of the receiver-transmitter uni·t Q 'rhe units are 

secure,? ·t o the packboaxd by u se of st:caps and cords. 
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T able 4- 2 glves a sw.mnary o f the salie nt p a r amet ers 

of the r a d a.:c as spc·cifie d in SCJr8005 and as present in the fin a 1 · 

d e livered equipme nt . The following is a di sciu s sion of those area s 
'1-

Wl).er e the s ys t em di f f er s from the . orig inal speci f ica·tion, or whe r e 

clarifica-tion is necessar y . 

The fr eque ncy range spec ified wa s from 9. 0 to 9. 6 Kfvic. 

The transmitt e r tube 0as specifie d as eithe r a Type 7503 or 

BL-M003 Magne tron. Neithe r of these tubes were tunable t·hrough 

the above specified range. The ':l.'ype 7503 is tunable from 9.3 to 

9.6 Ki\ic, and the 'l'ype BL-M003 is .tunable frora 9.0 to 9.5 KMc. 'rhe 

latter tube wa s cho~en for use in the AN/PPS-(XE-6 ) because of its 

broader tl,lning range and higher efficiency. 

4.2.2 Pulse Repe tition Rate 

The specified prf was 2000 cps + 100 cps. At -25°F, 

however, the prf of an actual eguipment was reduced to 1871-0 cps. 

The cat1se ·of this problem was found to be an increase in· saturation 

flux of the Permalloy core used in the power converter transformer. 
. . 

(The powe r c6nverter bscillation frequency dete rmines the prf of 

the rada r. ) .'l'his problem could be corrected by. either changing . 

the core material or deriving the radar prf from a more stable 

. 
oscillator. 
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'I' able 4 -- 2 

Radar Set Ch ~racter {stic~ 

SCL- 8 005 ------

Fr equE~ncy Ra r:J.ge 9 . 0 - 9. 6 I0 1c 
9, 

Pr f 2000 cps + 100 cps 

Pulse Widt h .3 ~s + 0 . 00 ~S, 
-.05 ~s 

P·e a k Power 100 watt s 1nin 

Averag e Po~tver 60 mW min 

Int e~cmediat e Fre q. 30 Me + 2 Me 

IF Bandwidth 6.3 Me + .3 Me 

Min disc ernible -95 dbm 
signal (video basis ) 

Min disc ernible ·not spec~fied 
signal (audio basis ) 

Noise Figure not specified· 

Dynamic Range . 30 dbm min 
(less AGC ) 

Dynamic Range 60 dbm min 
(with AGC ) 

IF Gain 

IF Man Gain Control 

Video Gain 

Audio Bandwidth 

t Detection Range 
.5 sq me ter 
target (p ersonnel ) 

10 sq me t e r 
target (vehicles ) 

Range Ga te Width 

80 db .m5_n 

40 db 

4 Me - • 3 Me 
+ 1.0 Me 

30 db min 

26 cps to 1000 

50 m to 1500 m 

50 m to 3000 m 

45 meters max 

cps 

Ac ·tua l -----

9.0 - 9.5 KHc 

2000 cp s + 150 cps 

.24 to .28 ~LS 

150 wa t t s min 

90 mw min 

30 Me + .5 Me 

6.3 Me + • 3 Me 

-95 dbm min 

-10'3 db min 

12.8 db 

30 dbm min 

80 dbm min 

80 db min 

.40 db 

4 Me - • 3 Me 
+ 1 .. 0 Me 

30 db min 

* 
50 m to 1800 m 

50 m to 3000 ·m 

45 mete~cs max 
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Parametex: 

Antenna 

Elevation Manual 
. Tilt 

Azimuth Manual 
·Rotation 

T~ble 4-2 (Cont 1 d) 

SCL-8005 

-600 mils to +400 mils 

0 - 6400 mils 

Beamwidth (3 db poin·ts) 
' 1) 7° E plane: average none 

greater than 7.5° 

H plane: 

Gain 

2) Side lobe suppres­
sions -17 db average, 
none greater than 
-14 db; shoulder 
suppression of at 

.least -13 db shall 
be maintained 

0 1) 8 average, none 
greater than 8.5° 

2) Side lobe suppres­
sions -20 db; 
shoulder suppression 
at least -13 db 

. 24. 5. db min 
S-
~,· Resolution 

Range 

Azimuth 

Primary Power 

Power consumption 

·Aut.oma tic F~r ea 
search 

scan Speed 

sub-clutter 
visibility 

50 meters 
150 mils 

Self-contained Silver­
Zinc ba.ttery and plug 
for external 12 volt 
source 

12 watts max 

A 315 or 630 meter r~nge 
depth scanned in azimuth 

·+ 300 mils 

36 mils/sec 

40 db 

. Actual ---

-600 mils to +400 mils 

0 - 6400 mils 

0 7.15 average, none 
greater than 7.5° 

-19.5 db average, 
none greater than 
-17.4 db 

0 -7.78 average, none 
greater than 8.0° 

-20.5 db average, 
none greater than 
-19.2 

24.65 db min 

-45 meters 

142 mils 

12 volts 

12.7 watts 

A 315 or 630 meter · 
range depth scan~ed 
in azimuth + 300 mils 

50 mils/sec 

40 db 

. . 24 



.. 
• J 

Data Display 

* 

Panel Me ter visual indicators 

Counter - Reading range in meters 

Dial ' - Reading azimuth in mils (0 - 6400) 

Headphones - Aural detection and ide ntification 

Counter - Reading elevation angle in mils 

See paragraph 4.2.5. 

.~. · 

. . 

·' . 

.. . 
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The fi rs·t solution \vould l ead to increased p ower dra i n , 

due to the f act tha t more s table core mat er i a l s have core losses 

an order o f rna g·nitude ·higher tha n th e s e l ec t ed Perma lloy core. 

'l'he s econd solution would have the power s upp ly fr eque ncy and 

rada r ~rf a synchr onous . This would l ead to a dd itiona l r equire­

ments for power s upply . filt <?. rir1g with the ir o:tt e n. c~<:"!,nt increase 

in size and we ight . 

The only effect of the lowered p r f is a decrease of the 

velocity arnbiguity from 35 mph to 32 mph. Since the purpose of the 

radar is de t ection and not to accurat e ly measure t arget velocity, 

it is not reconunende d that any change be made to further stabilize 

the prf. 

~ransmitt er Pulse Width 

"The minimum width of the transmitter pulse on some units 

was found .to be less than t})e specified 0 .. 25 !J.S ( .24 !J.S ) . However, 

system ·pe:cformaJ1Ce in terms of range resolution and minimum range 

operation is enhanced due i:D the · narrower pulse with vi_rtually no 

degradation in any other system parameters. 

Video Gain 

The video gain requirement of 30. db minimum coupled \vith 

the requirement . of 30 db dynamic range wou1d -lead to excessively 

large amplitude video signals if a linear video amplifier were 

utilized in the radar. · Theref6re, a logarithm~c character3.stic 

was employed to r educ e the la 1~ge vide o sig·nals \·.rithout compromising 

the gain requiredto amplify small signals. 
. .. 
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4 . 2 . 5 .Audi o Bandwidth 

The sp ec ifie d audio bandwi d th was 2 6 t o 1000 cps . 

Norma lly, this r equireme nt l ead s to the c onc ept of a flat ba nd­

pass with the ga in 3 db down at 26 and 1000 cps. Howe ve r, due 

to the chara ct e ristic s of the human ear, this i s not d es ira ble. 

Figure 4-7 gives an audiog r am of the a verage h uman ear . It i s 

noted that approx imately 35 db of "bass b oo s t" i s r equire d to 

compen s ate for the thr e s hold of audibility. The audio frequ e ncy 

response of the AN/PPS--6 (XE-- 6) is shown in figur e 4-8. The block 

diag~am of the test setup us e d to ma k e this t e st is shown in figure 

4-9. The freque ncy response mea sure d includes the e ffects of the 

box car dete ctor as well as the audio amplifie r itse lf. Thi s was 

accomplished by maintaining a constant leve l of approx imately 10% 

of audio modula tion versus frequency and using a wave analyz er to 

measure the output voltage at the headset in orde r to reject 

spurious frequencies generated by the box car detector. 

The resulting frequency response shows 36 db of "bass 

boost " necessary to con1pensate for the human e a r, as well as a 

36 db/octave roll-off below 26 cps and a 12 db/octave roll-off 

above 1000 cps i~troduced by the clutter filters in the audio 

amplifier. 

4.2.6 Scan Speed 

There are two factors tha t determine the speed of scan 

of the radar in Modes 1 and 2. They are dwell time on target, which 

fixes the maximum ~can speed~ and the d e sirability of detecting fast 
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· tarc.Jets moving a t ·t· . mov:wg rae :Lal speeds 'LJP to 35 mph before they 

P et1etrate th e area under surveilla oce. .,.f . a 7 5o , .. .-: one asswnes c: • 

antenna b eamw.idth and a minimum dwell t:iJne of 1. 5 seconds , 

these lbnit s for scan speed are from 35 mil s / sec to 89 mils/sec . 

:rn ord~-:-:c to allow for variations with t emperat ure and primary · 

pov1er r GIC chose 50 mils/sec as i ·ts nomi na l scan speed . 

. A point by point plot of the frequency r esponse of th e 

:rF amplifier is shown in figure 4-10 . 

Minimum Discernible Siqna l 

The minimtun discernible signa l was specified as -95 dbrn. 

subsequent, dis~ussions with Signal Corps respre.sentatives de fin ed 

this parameter as the minimwn discernible signal at the output of 

the video amplifier, and the: minimum discernible signa l at the 

-video amplifier met the -95 dbm requir eme nt. 

The di sp lay for this radar is a headset and not an 

oscilloscope. Therefore , a m:lnimwn discernible sign a l -measureme nt. 

should be made that also tests ~11 the circuit s pertaining to 

developing and processing the audio and measures the performa nce 

with the ear. 'rhe minimum discernible signal made by listening to 

the headset was considerably better tha n the --95 dbm spec ification 

requirement typica lly -100 dbm. 
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An exam in at ion of the r a dar range equa tion· shm-1s: 

p G2/,2S 

~R = _ T 

( 4'/T) 3 d4 

where: PT is the transmitter peak power 

PR i s the power r e c e ive d by the r ada r 9, 

G is the antenna gain 

" is the wavelength of transmitted s ig·na l 
... 

d i s the range of the t arget 

s is the radar cross section of t .h e target 

If we take: 

d = 1500 . met ers 

s .5 meter ·. 2 
= 

G = 24.5 db = '282 

P,l' = 100 watt s 

" = .0316 meter ; 

·.khe PR = ..:..94 dbm . 

Noise F igu~ce 

·The measurement of noise figure in the AN/PPS-6 is 

complicat ed by the fact that the receiver contains a gated local 

oscil1~tor. In order to make this measurement with the greates t 

pOSSible aCCUracy 1 the loca l OSCillaJcOr WaS made tO Operate CW I 

using an external power supply (see figure 4-11). 'l'he noise 

figure obtained was 9.8 db double-s ided or 12.8 db single sided. 

These figures were checked usin.g a gated local oscill9,tor 

by the nois e do11bling method u s ing an oscilloscope as an indicator . 

Both methods ga ve good corre lation. 
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F' igure 4 - 1 2 s hows the magnetron spect rum as meas ured . 

by a Polaru.d SA84 s p ec t rum ana lyzer . 
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Work b-egan on t he program on October 1 9 , 1 964. The 

. fi rs t phase was the formulation o f a Des i gn · Plan for t he ra.dar. 
I . 

This Design Plan contains a d12tai l 8d descr iption of Jc he components; 
~~ 

of the r adar , and shov-1s the computations l eading to th~ir design. 

'I'he Des ign Pla n was submitted for approval to the u. S. Army 

Electronic Mat12rial Agency at Fort Monmouth, New J ersey on 

December 23, 1964. A correct ed copy was submitt ed on May 4, 1965 

and approval was -rec 12 ived on June 10, 1965 • . 

The equipment was developed according to the concepts 

set forth in the D12s ign Pla n with one exception. It was found 

that due to the low duty cycle operation of the klystron local 

oscillator, the test meter could not ·directly read .cirystal current 

with sufficient accuracy. A switch was provided so that the 

klystron could be operated continuously while crystal current 

was being read. It was felt however, that the extra power 

expended was not desirable. For these reasons, an amplifier was 

inserted between the crystal current samp.ling r ·esistors and the 

meter. ; ·: . 

The first three units were assembled and used · for 

compliance testing which began on October .22, 1965 and ended on 

December 1, ·1965. 'I'he results of the tests are summa rized in the 

compliance Test Report submitted on March 3, 1966. 

The equipment passed the compliance te s ts except for two 

areas. One area of failure was the illumination test. 
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SCL - 8005 r equires tha t a ll indicators b e illuminated to 

be visible from t wo f eet, but t here sha ll be no light sources 

visible from a di s t a nc e of 25 met ers from the equipment. Test 

sh01'1ed that reflecte d lig·ht f r om the te s t me·t er fac e wa s indeed 

visiblf-! at a distance of 25 met er s . 'I'his problem wa s solved by 

painting the white met er face s red. 

The othe r problem area was the Ra dio Freque ncy Interfer e nc e 

Te~ts. Preliminary t e sting indica t ed that in order to meet the 

specification the ·equipment would have to be modified mechanically. 

In order not to delay the program it was agreed that one of the 

three initial radars would be modified. These modifications would 

be incorporated in all subsequent units and the other two initial 

units would be modified at a later date. The results of these 

modificatio~s are given later in this report. 

nuritig the moisture resistance test there were two 

component ·failures. One component--the transmitter magnetron-­

failed on the. fourth cycle of the test. The unit was returned to 

the manufacturer who 1 found the failure to be of a random nature 

not related to humidity • 

. The second component--the magnetostrictive delay line-­

failed after the fifth cycle~ A failure analysis was performed 

and it was determined that· a lead in the pickup. coil broke due 

to improper assembly techniqties in the manufacture of the delay 

line. Th~ lead was not .properly sealed .with a lacquer coating • . 

This allowed moisture. to accumulate in fhe vicinity of this very 
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thin wire and the repea·ted eye ling event1.:1.a lly broke the wire. 

The condition was correct ed ·a nd t wo d e l ay lines \·vere subj ect ed 

to five humidity cycles with no de leter ious effects. 

Other minor problems such a.s the rus ting of ste.e l scre'i-vS 
<). 

on the angular head r the pins on the tripod clamp, and the accessory 

bag fa s t e ners were corrected by replac ing thos e items with rust 

resistant m~ter ial i 
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4.4 . Service Tests 

Two of the three unit s u sed for compliance tests were 

delivered to the Marine corps Landing Force Development c e nter 

(M.CLFDC) at Qua ntico, Virginia, on De cem)::>er 1, 1965 1 for field 

tests. The results o f these t ests are given in ''(U) Radar Set 

AN/PPS - 6 (XE ·- 6) Service Test 1 . Final Report of, Project No. 20-65-07 1 

22 April 1966" (CONFIDENTIAL ), which is not quot ed herein. 

Certain functional problems were made evident by 

Major Ge orge Clark of the USMC,who conducted the above tests. 

It was noticed that the radar performed differently at different 

locations having es sentially the same type of terrain. The 

differences were ma inly in the number of false alarms obtained. 

It was also noticed that there was a wide variation of performance 

with different operators. The Mqrine corps personnel also noted 

a certain amount of "jitter" of the local oscillator frequency. 

A closer examination showed that the false alarms 

occurred mainly when the radar was trained on large objects such 

·as groves of trees 1 tanks, . etc. 

As a result of these findings a study program was initiated 

under Department ·of Navy Contract No. NOm-73475. The results of this 

study program are described in paragraph 4.5. 
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Tapes were made of th e output of the radar set in a 

high c~ut·t er enviJ~omnent (kn ee high grass and weeds, t rees, etc.). 

Upon ana l ysis , i t was noticed tha t the 11 noise 11 from these areas 

s eemed 11 choppy 11 a nd shor·t p er iods of 11 hes itations 11 in audio 

0 ·utput were no·tic eda An operator after some time of concentration 

and w:Lt:hout a n actua l moving t arget for comparison would b egi:n to 

regard these noise fluctuations as the norma l audio signal from a 

· ~eal moving t arget. 

A high fidelity power amplifier was substituted for the 

audio power amplifier in the . rada.r set. Tests when this amplifier 

was subs tituted proved tha t this 11Choppy 11 effect on clutter nois e 

·could be eliminated (except in high winds where there is still 

choppiness caused by the violent movement of vegetation) by in­

creasing the dyti.amic range of the audio ampli.fier. It was exper :i.­

mentally det~rmined that 18 db of audio dynamic ·· r a nge was necessary 

in this equipment. It was also _demonstrated that the audio amplifier 

needed a quick recovery from saturation to ~liminate the 11 hesitation 11 

problem. Figure 4-13 shows the effect of dynamic range on a noise- · 
. . 

like signal.- :t'l'ote that limiting cause·s the. higher noise peaks .to 

be eiiminated--producirig a hesitation effect. 

In order to accommodate t he increased dynamic range of the 

audio amplifier, a shunt r egulator was instal.led in the audio ampli­

fier .de power supJ?ly. 
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(a) 

(b) 

(c) 

Audio output of PPS-6(XE-6) 
for a noise-like signal 

Audio output of PPS-6(XE-6) 
with a load regulated power 
supply and limiting removed 

. . 

'~, 
Modified PPS-6 audio amplifier 
(Increased dynamic range and 
no limiting) 

Figure 4-13 Audio Amplifier Limiting 
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It was also determined experimentally th at a roll off . 

of 36 db/octa ve was necessary on the 10,,, fJ:-equ.ency (be l m.·7 26 cps ) 

end of the 6lutter fi lters , for optimum separation b etween t arget 

and clutter . 

This was don e by actua lly increasing the low frequency 

roll off in 6 db incre~ent s; ~ith the r adar operat ing in a n area 

o f high clutter environme nt, until no improvement wa s noticed • 

. The results of thi s t est show that iJc is not. sufficient 

to define " s ubclutter " visibility as the max imum ratio of fixed 

to moving targets, but it is ~ l ~o necessary to consider the 

effects of randomly moving "clutter " such a s vegetation. 

It is al s o seen that the cons ideration s for optimum 

.det ection of personne l are somewhat ·at odds· with the detection 

of slowly moving vehicles. This becomes evident when one cons iders 

that the audio spectrum of a walking ma n has a signif~cantly wide 

bandwidth with a la r.ge concentration of energy in the region of 

from 50 to 100 cps. 

A vehicle moving at the same radial ve locity would have 

a narrov7 spectrum centered around the doppler frequency corre­

sponding to its radia l velocit~ . Figure 4~14 shows the audio 

·spectrum, as obta ined on a Ge neral Rad io Vibralyzer, of a walking 

man as det ect ed by the PPS--6 Radar. · 'I'his · spectn.un was obtained by 

Mr. Harold Tate of USAECOM, Fort Monmouth, New J ersey. Figure 4-7 

shows that in the r .egion of 26 cps the thresho-ld of hearing 

approaches that o f fe.e li.ng. In order to hear freque ncies in this 
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-region distortion would have to b e introduced (through limiting ) 

as it was in the PPS-6(XE-6), so that higher frequency h armonics 

are generated. Howe ver, this distortion causes non-st at ionary 

noise-like signals such as those obtained from vegetation to 

sound similar to signals obtained from a walking man. 

The modifications ·made to the system ach i eved a com­

promise by inserting a small amount of cros sover distortion from 

the class B audio output stage. 

4.5.2 AFC Circuit 

It was found that due to spike l eakage from the TR tube 

the AFC circuit could be made to ma lfunction. This malfunction 

was found to take. two forms. 'I.'he first was the . klystron locking 

at the wrong frequency, causing a loss in sensitivity. The second 

was that under certain conditions the klystron frequency varied 

in a random fashion (jittered). This FM signal, when applied to 

a receiver passband which was not perfectly flat, could cause an 

amplitude modulation leading to additional noise in the headset. 

This problem was most expeditiously solved (a.t the sug­

gestion of Mr. Frank Messina, USAECOM) by replacing the TR tube 

with a solid-state limiter. This has only a fraction of the spike 

leakage of the TR tube and also is free of the 2 db amplitude 

modulation and · s~ike width· variation of th~ gas tube. Figure 4-15 

illustrates the reduction of spike leakage (approx imately 11 db) 

provided by the solid-state limiter. 
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(a) Leakage from a T/R tube 
output detected through 
a 14 db attenuator 

(b) Leakage from a solid­
state limiter detected 
through a 3 db pad 

Figure 4-15 Spike Leakage from T/R Switch 
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I t shmld ·a l so be n·oted that part of t 11E! spike l eakage 

p roblem was due to the· fa.c t t ha t · the v i deo fr eque ncy comp onents 

of spi ke f all . into ·tly:'! 30 Me I F , freque ncy pas sb a nd . 'I'he p r ob l em 

would b e great l y e a sed i f a hi g-h I F frequency cou l d b e used . 

4.5.3 9• Miscella ne ou s 

In add ition to th e above mentioned ma j or area s , t wo 

s.econd order effect s wer e fou nd '~dh ich c ou l d a l s o affec t t arget 

det:ect ion. 

The firs t of these was tilt 'in the video amplifier o f 

the order of 5% on 5 ~S puls~s . This tilt could c ause moving 

target information to b e nstored" in the vide o amplifie r caus ing . 

the addition of clutt er nois e from range slot - to- r a nge slot. 

This effect has been greatly : red~c ed by increasing time constants 

in the video amplifier reducing the tilt to the .order of 0. 5% • . 

The second effect wa s a dr oop on the boxcar detectoi bia~ 

which under · certa in conditions could. cause lar.g e vid eo. signals to 

break through the boxcar detector • . This ·situation .wa s completeJy 

corr~cte6 by increasing the boxcai detector bias time constant. 

As a result of · this study one of the radars Wq S modified 

and re- submitted to the. MCLFDC for s~rvice test on February 14, 1966. 

The res ults of this service test showed tha·t the modifications. 

corrected the aforementl.oned operational defl.ciencies. 

·on Mar ch 30, 19.66, a .Cha nge Order to Contract No. DA-28-04 3-

.AMC-00390 (E) wa s awarded for the ·purp~s e s ·of modi f ying all fourt ee n 

{14 ) units, a·s· dicta t ed by the ·r e sults of the . study program . 
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. 4 . 6 

As indicat ed in paragraph 4.3 pr elimin ary tests indica t ed 

tha·t the equipment would not meet tl1e EFI t es t s as spec ified in 

SCL-8005 . The primary areas of l eakage wer e thr ough th e face of 

the ant e nna , around the ant enna gask et i ;j.ncJ. · f:r.:' ~)ril th2 an,:ru.l c:~ :c .hea d 

cable, the externa l power c able, and the headset cable . 

It was found during service · t est at HCLFDC that in spiJce 

of these conditions the equipment did not inter f ere with any of 

the Marine Corps communications equ~~ent. It was also stated 

that conducted RFI was not a problem since it wa s not contemplated 

that any other equipment would be operating from the power source · 

for the radar set. 

·However, appropriate_ steps were take n to improve the 

problem. The antenna gasketing was improved. The back of· the 

antenna was silver plated. The angular .heac1 cable was shielded 

and the de supply for the scan motor was filtered. 

Subsequent tests showed that the . equipment v1as within 

the specification for conducted and radiated susceptibility. The 

radar \~as within the specificat.ion fo~ radiated interference when 

operated on its internal battery except when the microswitches 

_were activated. The radar was above the specification for conducted 

and radiated interference when used with an external power supply. 

An RFI filter would have to be put in the line to insure compliance 

with the specification. 

On March 30, 1966, a Change Order was issued 2ccepting the 

RFI performance of the· radar at that time and waiving any further 

requirements. 
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Mechanical Problems 

'rhe spec if :Led we i ght of the equipment \¥as 2 3 lbs. The 

actua l~. we ight of the de livered equ ipm <:,nt was 32 lbs ~ 6 oz. 

Several reasons exist for the excess weight. Many o f the 

sub-contracte d it ems r such as the r f plumbing assemb ly, the antenna , 

and the batter i es were d e livered overwe igbt and .ins uffic i ent time 

was ava ilabl e to r ei¥o:ck these part s . In addition, ma ny additional 

parts were added as a result of the performance improvement s ·tudy 

·program, . which further increased the weight. Another factor that 

l ed to the increased weight was the small quantities of equipments 

and short de livery schedule that negat ed the u~e of special tooling 

. or components and necessitated the use of commercia lly available 

hardwar e where poss ible . 

Howev~r , the ~quipment in its fina l configu~ation did not 

present any difficulties _in handling or maintena nce a s evidenced 

by the Marin e Corps Service Testing. In fact, the equipment is 

-still one- man portable and one-ma n operable. 

Significant weight reduction . will not be achieved without 

a considerable redes ign effort which, in the opinion of the contractor , 

is not warranted· at this time . As a re sult, . no further work is 

recommended in this area at this time .~ 

4. 7. 2 Elevation Control Instabi lity 

The inc reased weight , particular l y in the R/T Assembly, 

has r esulted in exce ssive stress in some of the supporting members 
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of the elevat ion coritrol and angular h ead assemblies. While 

ade quate performance h~s bee n achieved with the equipment in 

i·t s prese nt forrnt it ~s felt that equipme nt .. simpler to opera te 

will result from .a rather simple r e design effort of the elevation 

control and angular control assemblies. Thi s is recommended 
'i', 

for further work. 

The clutch mechanism ·has not performed reliably and it 

is reco1mnended tha·t the clu·tch to b e redesigned for future 

procu:cement. 
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A math~natical model has been established for the 

AN/ PPS-6 (XE-6 ) Radar Set which re l c:tt es the re l iability of the 

equipment to t he functional des ign . configuration. 

Figure 4-16 presents the r e liabi l ity model in a func·t iona l 

block diagram. Fai lure rates are indicated in the f unctiona l paths 

by alphabetica l des ignators . 'rable 4..,.3 :.:i..s a summary of modular failure 

rates, and is keyed to the alphab etica l designators of figure 4-.16 . 

The reliability prediction i s also expressed in t able 4~4 

where failure . . rates are smnmarized by the functiona l paths which 

exist in the r adar equ ipment. 

· Failure effects are not analyzed herein, but few circuits 

exist. in this equipment whos e failur es will not ·give rise to total 

equipment · failure. (Total failure is defined as any oper.ation ·of 

the radar out s ide of its spec ified tolerances.) 

Analysis of the design configuration reveals tha t f~ilure . . . 

rates in the electronic portion of the radar set will cha nge 

negligib.ly for the different modes of operation. 'l'herefore, the 

mathematical mode l has not been unnecessarily complicated by adding 

small differentials of failure rate to account for mode differences . 

In the manua l slewing .mode, howe ver, the failure r ate of the angular 

head should b e ignored since it is mot6r~driven only in the area 

search mode. 
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The transmit and rece i ve moctes of: ope:cation are t:Lrrrc­

sharcd , but there is no resultant gain to reliability because 

proper reception and processing is dependen:t serially upon pr:ope:c 

tra nsmis s ion of the radar pul se . 

The failure rates listed in. table 4 - 5 reflect the actua l 

electrical st.J:-ess and duty cycle imposed upon ·the comp onents of . 

the system. 'I'able 4 - 6 is a list of the s e components and their 

failure rates taken from HIL-l-IDBK- 217 aJc 65°c, a 50% electrica l 

stress and 90% confidence leve l. 

The su.mma·tion of all module failure rates yields an 

eguipmen·t H'l'BF of 2100 hours, as shO\vn in tar.)le 4-3. 
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lAl 

.. 1A.2 
=-

1A3 

=-
1A4 

lAS 

lAEl 

'I' able 4 ·- 3 

Modular f ai lure Rate Summ.arv 
~...::.=:.:=:.=.--=-===---===: ·~ .L 

F'a:i.lnre Rat e 
Des i qna.t or 

=--==--=.:.:.:::...:: :====...-=. 

A 
B 
c 
z 
K 
L 
M 
N 

Tqta.l Module 
Fa ilure Rate 
' %/10 3 Hrs. ' ~=:--:.::-.;====:_-:::::-:::-_b 

2.000 
10.000 
1.59 0 

10.000 
.057 

1.48 5 
.• 228 

+ 4.000 
29.3 60 

Modul e 
~1'1' ~!-JHfS ~b 

3400 

y 
----====·==4 6=3====-----~2~16 0:.....::0,::,0== 

p 
Trigger Gen. 

·u 
F 
H 
G 

E 

D 
· I 

1.088 
+ 1.838 

2.926 

.94 5 

.172 

.139 
+ 1. 756 

3.012 

.851 

3 .317 
+ ·.479 

3.796 

. • . · ! 

34200 

"33200 

117500 

. 26400 

1A7 · ~~==~-----======R~===-------==~1~.4~7~7~~~~-----== 67700 

lAB 2.650 37800 

1A9 T 108000 

1Al0 .430 233000 -----
2A1 
(Unit 2) 1. 747 . 57200 

TOTAL FAILURE ~}.'_E __ 4 7. 636 
===-- ---= 

2100 Hr s. 
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Functio na l 
PatlJ= , 

A-B-C- D-· E- F - G 

H-I 

w 

T-U 

L-R- P-N-:-M, . 
K, V 

Q 

X- Y-Z - A 

Tab l e 4 - 4 

Pa Jch F aihu~e Rate 
F"Lm.ct i on ({'~~r 3 10 Hrs .)_ 

Rece i ve 

Automatic 
Gain Contr ol 

IF Ga in Reduc­
tion (Dur ing 
;lirans mit) 

Automatic 
Freque ncy 
control 

Crystal 
cur r e nt Tes t 

Tra n s mit 

Power 
convert e r 

Angula r 
He a a (Sca n) 

A 
B 
c 
D 
E 

·F 
G 

H 
I 

w 

T 
u 

L 
R 
p 

N 
M 
K 
v 

Q 

X 
y 

. Z 
A 

2 oOOQ 
lO oOOO 
1.590 
3.317 

. 8 5 1 

.172 
1 . 75 6 -----

19 .686 

.139 

.479 
• 618 - ---

.924 

.945 
·1.869 

1.485 
1 . 477 
1.088 
4. 000 . 

.228 

.057 
1.073 
9.408 

• 430 

.746 

.463 
10.000 

2.000 
13.209 

2.650 

Path 
~TEY _( Hr~-

5l00 

162000 --- -

81000 

. ) 

53500 

10600 

·. . . 

230000 

7550 

37800 ----
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I 
I 
I 
I 

-
A ' Microwave 
______ .=c-=i=-r culat or 

B 'J:' /I~. L imiter ·k 
----~~-------

1 

Failure Rate - ~ 
. . 3 % Per 10 Hr s. 

2.o 000 
·----------- ---------·---

1 

c Cry~tal Diode 1 1.380 
Resistor 2 . 004 
Inductor 2 .100 

2.000 

~J}~_Q_Q_Q __ 

1.590 

-------·------~C~aQacitor~-----~~2~--------------~·~0~0~l~-------------

D Transistor 15 .088 
Resistor 78 . . 004 
Capacitor 69 .001 
Diode 12 .043 

_______________ Induc~·t~o~r~------~J=.l~----------~--~·~1~0~0~--

E 

F 

G 

. H 

Tr~nsistor 6 
Res i s tor 26 
Capacitor 5 
Diode 4 
Delay Line 1 
Delay Line 
(Tapped 6 . Pes~ 1 

Diode 

Transistor 
Resistor · 
Capacitor 
Diode 
Inductor 

4 

14 
44 
33 

5 
1 

.088 

.004 
. • 001 
.043 
.006 

.036 

.• 043 

~088 
.004 
.001 

. . -043 
.100 

Resistor 2 .004 
Transistor 1 ~088 

3.317 

.851 

.172 

1.756 

.139 

D- ~ode 1 043 
---------------~=~~~----------- -----------~~~~- ~~--------------

I Re s istor 
Transi~tor 
Diode 
capa citor 

--------------~ 

K Attenuator 

10 
2 
6 
5 

1 

.004 

.088 

.043 

.001 

.057 

.479 . 

.057 

*The failure r ate shown is ·for a gas . tub~ limit er , · since figures for 
a solid state limite~ ·are not pow available. 
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Tabl e 4-5 
. ~( c?n_t~{ nued) 

Compon ent 
~~~~1": ------~?. ]1~ 

Failure Rate 
% Per 103 Hr s. 
=--.=---=.-=.:::::=-=== 

L ~ Crysta l Diode 1 
Resistor 1 

1.38 0 
.004 
~100 

.001 
Inductor · 1 · 

----------~ag_i._:~;:o:c _______ 1 

M 

N 

p 

Q 

Attenuator_ ----
Klystron. 

Tra n.s i s tor 
Resistor 
capacitor 
Diode 

Transistor 
Resistor 

4 . 057 

_____ 1 _________ 4. 000 

7 
30 

8 
8 

•. 088 
.004 
.001 
~ 043 

- ---------"c_a ...... p_a_c it or ___ _ 

4 
18 

6 

.088 

.004 

.001 

-Transistor 6 
Re s istor 36 

R 

capacitor 33 
Diode 4 
Inductor 6 

·---------~~~~----~---~--------

.088 

.004 

.001 

.043 

.1.00 

Tra nsistor 7 .088 
· Re s istor 25 .004 

. T 

capacitor 16 .001 
Diode 2 • 043 

N 

1.485 

.228 

4.000 

1.088 

.436 

1.477 

.924 

.Inductor 1 . .100 
-----------~D_e_J~_ay~L~i~n_::e ___ ~_~l~--~----~·~o·~o~6~------------

u 

v 

Transistor 
Resistor 
Capacitor 
Diode 
Transformer 
Delay Lin e 

·-------

Resistor 
Transistor 
Diode 
capacitor 
rr~sformer 

5 
17 

7 
6 
2 
2 

18 
5 

1.1 
8 
1 

.088 

.004 

.001 

.043 

.080 

.006 

.004 

.088 

.043 

.001 

.080 

.945 

1.073 
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Ta.b le ~-· 5 
( ___ { Conc1L.1ded ) 

c o~J?_S:.!.l~.n t 
~~1~~ 

Resistor 
Transistor 
Diode 
Capacitor 
Transfo~mer 

X Res istor 
Transistor 
Diode 
Capac i ·tor 
Trans forme~~ 

y Transformer 
Resistor 
Diode 
SCR 
Inductor 
c~acitor 

z Maq!le tron ·-----'--

Pm.ver 
Conver-ter ·. . 

Angular 
Head 

Transistor 
Resistor 
Inductor 
Diode 
Capacitor 

· Transformer 

Relay 
Motor 
Limit Switch 
Connector. 

~~0 . t~Q . 

19 
5 

ll 
10 

3 

13 
3 
8 
6 
l 

' l 
5 
4 

· l 
· l 

3 

l 

6 
14 

9 
25 
ll 

l 

1 
l 
2 

.. l 

Failure Rate 
% Per 103 Hi~S. 

.004 1. 239 

.088 

. 043 

.001 

.080 

.004 . 746 

.088 
~ .04 3 
.001 
.08 0 

.08 0 .463 

.004 
• 043 
.088 
.100 
.001 

10.000 10.000 .~:.__ __________ _ 
.08'8 2.650 
.004 
.100 
.043 
.001 
.-oso 

• 722 1. 747 
. • 970 

.I .025 
.005 
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c S?!.!P on e_IJ1. 
<). 

H.esistor 

Cap a.citor 

Inductor 

Transistor 

Diode 

Micro\va ve } 
Diode 

Delay Line 

SCR 

De·tector 
H.i.xE~r 

T/R Crystal Protector 

I<lystron 
Magnetron 

RF Attenuator 
Circula.tor 

Relay 

Motor 

Connector 

Table 4-6 

% P el~ 1000 Hrs. 
Fa ilur e Rc:tte 

. . 004 

.001 

.100 

• 088 

• 043 

4. 32 
. l. :.B8 

.006 

• 088. 

.08 0 

10.000} 

4.000 
10.000 

• 057} 
2.00 

.722 

.970 

·• 025 

.005 

MIL·-HD BK - 217 

Figure 20 

Figure 36 

F'igure 43 

F'ig·ure 14 

Figure 13 

F'igure 15F 
Figure 15B 

(Similar · to RF Coil) 

(Similar to Transistor) 

. Figure 43 

(Similar to Microwave 
Svvitch ing 'l,ube ) 
Table IV 

Tabj.e XXIV 

.Figures 46,4 7 

F' igure s 44A, 4 3A 

Figure 46 

Figure 45A 



5.0 CONCLUSIONS 

It is b e concluded from this r eport tha t the r adar set 

me t the operationa l require me nts s et fort11 in SCL- 8005 except 

in the areas of Rad io Freque ncy :cn·t~ e :cferenc e and weight. It 

may al ~o be s t a t ed tha t th e d eficie ncies in the~e areas did . not 

impede the radar from f ul filling· · its function as a Man-pack 

Battlef i e l d Surveillance Ra dar. It is also evi d e nt tha t 

additional specifications s hould be provided to insure proper 

ope ration of the r a daro 

The end produc~ through Mar ine Corps Service Testing, 

was prove n to be an e x cellent and r e liable tool for detecting 

and identifying moving t argets in a b a ttlefie ld environment. 
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