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1,2 INTRODUCTION

GENERAL:

The TMC series of HFTA-5KJ transmitters are general purpose
High Frequency Radio Transmitters capable of providing CW, SSB,
ISB operation. The transmitter will supply 5KW average or PEP
power., The HFTA-5KJ operates over the frequency range of
2 to 30 MHz,

OBJECTIVE:

The procedures outlined herein are intended to serve as
verification of system operation and to insure the compatability
and performance of the various individual modular assemblies
which have been completely tested and inspected on an individual
basis prior to system integration.
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1.3

A, llechanicel Inspection

jie
't

ches for proper operation,

d A bandswitches for good
obvious miswiring and loose

machenical
connactions.
3. Checit power suoply for loose connections and

correct value or circuit components,

-

A, Preliminary Electrical Inspection

hzekk all three
rts to ground,

l.

2. surpply for possible
3. cooniore unit for correct value of fuses.
4, 4 cheeck PLAL. blower, it

3

gilecticon as orrow stanped

wreover valucs.
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2.1

PCWnR OUTPUT AND VSWR PROTECTICN

A. Performance Criteria

providinz SKW Average and PEP in
ucus k"”UOdn sexvice,

otmcti

\1‘ L

tuning ranze
can have any
to 1. The tr

abl*« tr lD tllg-

.
st 1mne

cn - The transmitter has a nominal

dance of 50 ohms and has sufficient

£o operate into a load whose impedance

producing a maximum VSWR of 3

cnsmitter is equippad with an adjust-
will autOﬂaticalLy disable the

transmitter HY when a sclected VSWR is exceeded.

Test Aryanosment

1. Fower Cu
2. VoA

tput

Protesetion

Relevant Figure

2.1
2.1

C. Test Lguipment Schematic Item No. In Required For
Re Refexrones tfonondix 1 Arrangoment
1 A 1 1.2
2 3 2 1.2
3. Au neracor C 3 1.2
4. Cocilinnzope D 9

1. Povor Cutoat

a. Conroot the i snown in Figure 2.1

b. Yunc the tvenomitt o the dusired test frecuency
cnd load it fo rated average powcr output in
Gl mode.,

¢. Rzcord the power output as indicated on the trans-
mitter power meter. This reading must be within
7% of the calibrated wattmeter.

d. Record the audio input level. This level must
be within -20 to 10 dbm.

TMC FORM SPKEC
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e. Repeat parts b to d at frequencies listed on

at
bl

test data form No.

2.1.

VSWR Protection

Ccanect the equipment as shown in Figure 2.1A
Szt the variable capacitor on the dummy load

citance.

for minimum cap

c. Tune the

renesmitter for rated average power

output at the desired test frequency.

d. Set th2 tronsmitter overioad pointer to correspond
to a 3:1 VOUR,

e. Slowly increase the capacitance on the durmmy load
until the reflected power approaches the overload
trip nzedle.

f. Verify proper operation of the overload circuit
by increasing the capacitence until the overload
circuits deactivate the transmitter. Record the
trip =ctting and reflected power at the time of
deactivation,

g. Rcpeat stens b to 7 at fregquencies listed on
test data iform No. 2.1.

Cason e e
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2.2 NOISE, HUM AND SPURIOUS EMISSIONS
A. Performance Criteria
1. Noise, hum and spurious emission output levels shall
be at lczast 50 db below PEP.
B. Test Arrronocement Relevant Figure
1. Noise, hum and spurious
emission levels 2.2
C. Test Equipment Required Schematic Item No., In
Referaonce Appendin 1
1. Spectrum Analyzer A 4
2. Dumxmy Lozad B 2
3. Oscilloscone C 9 |
D. Test Procedure
a. as shown in Figure 2.2
b. to 2 [z at rated average !
ode, |
~ i
c. :r for a full scale pre- :
sud estadblish a C db :
!
d. from the spectrum '
o . - i hrond disviay from
e, Lotuoz SLCor ;¥ Zor a 500 iz bandwidth
f. N :
L ) : 3 ;
g. Lomoat onros bofo ©oat freguency listed on test !
data form No. 2.2, 5
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2.3 INTERMODULATION

A,

Performance Criteria

1., At rated ?2ZP, third and hicgher order intermodulation

distorticn preducts shall be at least 4Cdb below
either tcne of two tones of equal amplitude.

Test Arysnoemrant Relevant Figcure
1. 1Intermodulation Distortion 2.3
Test Equipment Required Schematic  Item No. In

Referance Appendix 1

1. Two Tone Generator A 5
2. Spectrum Analyzer B 4
3. Dummy Lo:xd C 2
4, Oscilloscope D 9

Test Procedure

N

1. 1Intermosulation Distortion:

immant as indicated in Figure 2.3
cons input feor a convenient level
‘“;“"4 chzomel. Set the caxrier

~0r maximum carricy curnrassion,

eittey for yated [LP pouwaer

d, Be
lovel

e. Ronot “cnuzzion from thc spectrum
annty 0y the caidib icplay from
0 thyu -&4U5b to -:3 thru ~60db.

f. Record the third oxder intermodulatlon product

level, Third ond higher order intermodulation
products must be at least 40db down from either
tone.

g. Repecat steps b to f{ at frequency listed on test
data form lo. 2.3.
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i SCOPE
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SIDEBAND REJECTION AND CARRIER SUPPRESSION

Al

@]

Performance Criteria

Test Eguipmant Schematic Item No. In Required For
Reguired Reference Avonendaix 1 Arrangement

O <
H
o Qw
O Wb N
i o
R
NN N

a. Connect the =2guinment 4s shown in Figure 2.4.

b. Tunz the transmitter to averaje power
300 225,

c. cala ore-
(ONNEY
ttenuation from

s Irnsooct o omall 1T UL CULiI.  mote 1ts

SCLET el OaXrier to

o rnd Yior Duvorossion on o boist cata

I it to D oon othor fraguoncies

£, cibior b0 Lull rated output at 2 Mz,

using a 500 iz 1n the UShH.

g.  S2t up speoctyrun analyraer as in Step C.

he  Cbsorve the display and record the level of 500 Iz

ton™ in unwantod sideband, on toest data form No, 2.4.
i. Alzo repeoat cteps [Poto L oat freguoncies listed on
1

oy e i M S n e AT, - g
tost aata Lorm MNoe 2‘..:‘

e S gy g o T e e omeiemt s ee e gy s s
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A3-H DISTORTICH

Ao

5

Performance Criteria

1

At roted PEP outnut, the 2nd and 3rd harmonics of the
modulatr. .. sicnal shall e at least 35dd below the
carrier level with 903% of modulation.

Relevant FPigure

2.5

Item No. In
Appendix 1

0

jof]

™WO Tone Generator
Oscillosco

Spectrum Annluzer
Dummy Lozd

§e]

&
o wa o
N O W,

Connect the Spectrum Analvzer to MMX external monitor

Trnorease +ra auaic tone leval in MY until ©0% of

i hor
nrnation,

read

PR .
SrG NUriCniLos Lo ToenuatliOon.
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SCOPE

©)

THO TCNE TRANSMITTER SPECTRUM
GENTRATCR ANALYZER
-1 UNDER TEST [ !
(&) MOXRITCR (r» )

}8

g
<,

-
o
O
NN
o
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2.6 ALDC TEST

A,

Pexrformance Criteria

1. With ALDC cn-n
output within +2

-3
o
N
rt

O(/o.

Test Ecuipment Roquired

Relevant Ficure

2.6

Schematic Item No.
ce /

Reforen

In

ppendix 1

1. Dummy Load

Test Procedure

=y < - v
C. cwlv oneanse AL

. X
d. Uh increasing

e, T

£, cens H oo
T - 3
Qe L.

a. T oroted

trs ~ouinmont as

tranvmictter to

31 Uﬂt?l

t

.

oot
4 Cis

ey

A

shovm in Ficurn

2T
) ~ -4 6
o Ao.\-& Laz -

OJtvUL rTeops
2r drivae to

2

to

ced, trancsmitter must maintain rated

auout5 Kw. ,

mum, cuc

puc

TMC FORM SPEC 1
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i ol

TRANSMITTER DUIIMY
LOAD
UNDER TEST (1)

FIGURE 2.6

ALDC
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2.7

CW KEYING
A, Pgrformunce Criteria

1. Tran
S(“"

snitter must be capable of transmitting a CW :

ignal with no more than 5% keying distortion.
5. Test Avy-nmooment Relevant Ficure

CW i 2.7

aving
J o

Tost Ecvipment

10
2.
3.

Dunmy Load
Oscilloscope
Ke NAES

. Test Procedure

a, Connect eq*4“ment as snovn in Fig
b. Tune traonsmitter to ratoed ocutsut
Vith test kzy switch in un posit
c. cV cycle
d Ll b ﬁ\,{
- - A
sace -
e, ;t not
£. f”“fnf

wote: 25 cveles = 53 .
2 eyelas =100 .

Item No., In

Appendix

2
2 |
10

ure 2.7.
at 2 'z in CV mode,
. This

is equivalent

oy

RS

teh in 10 milli
se curgtloa

cizceed 4 millisec.
Irecouencies listed

TMC FORI BPEC L
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©)
=
(@]
A
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Cy TRANSMITTER DUy
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FIGURE 2.7
CW KEYING
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2.9

AUDIO RESPONSE

~

Performance Criteria

mitter sudio response must be T 1.5db from 250 i
cvyce

est frrsncement Relevsnt Fieure

Auldio Desmonse 2.9

Test Dguipment Required Schematic Item No. In
Referonce Appendix 1

1. Dummy Load B 2
2., Audio Cenerator A 12
3. High Frequency Counter C 11

o~

nudio senernstor for an outnut of (db, at a ?
acy of 1 iz,
nemiver drive to min., and place MIX

| S <

¢}
h‘)

lf‘:

(o

.

Ll ™
-

in o,
e, Iow ; until tr-armicter outnut indicates 1k,
£f. Zi: Gt Yot oney onn Yecord output as indicated
e U S DU
S ~ R elckdilu HE el co Lldm, now slewly in-

cutmul as indicatbog on

deviate more than 3 db thru the
cvelos

hon w.3,.

T4 FORM 2P EC
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MONITOR

TRANSMITTER

UER TEST
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(©)

DINEY
L OxAXD

(3)

THC FORM SPEC

28a D AN_aina



1€ SPECIFICATICH ~ NO-S 5 1312

stgkyi

NN

COMPILED:

CHECKED: APPD: SHEET 22 OF

TITLE:

3.0

HATMONIC SUPPRESSION

Performance Criteria

1. The craonsmitter is canable of producing full rated
averace powar outnut with the second harmonic
sunpressced at least 50db below FiP, the third and

higher harmonics suppressed at least 55db below PEP.

Tost Arrangoment Relevant Ficure

1. Harwonic Suppressicn 3.0

Test Equipment Required Schematic Item No. In
Reference Appendix 1

Durmmy Load

pchrun Analvzer

Cozxial TF Voltaze Divider
Step nt cnustor

B Re

it dl”nal be.vfator

. - . L]
w3

WP 0N =

oo Ow>
NN PN

Test Procedure

a, Connoct the couiomant as shown in Fizure 2.5A.

b, Tune &t tranouitter to the center frequency of one
of th» IF bruds locd it to full rated average
TOLST ouipun

— e “Ty - -
Ce. are he gulets analyes

to tho ﬁundamsntal fre-

e cyooond b oroforones iovot,  Dis-
SO an IUOT YO0 tac coexial divider

M corvoct tho s snexator.  Tune the signal
soonrater to tne test fooaucncy and note the level
rcauired to nroduce a full ecale deflection on the

analyac

d. Tune tho spectrum analyzer and signal generator to the

fregueney of the second harmonic. Set the signal
generator input lcvel to the level noted in part c
and adjust the spactrum analyzer fer full scaole
defloction. Discounnect the signal generator from
the ctep attenuvator and conncct the step attenuator
to the coaxial divider

TMC FORM SPXC 1
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e. Remove 20db of attenuationfrom the spectrum analyzer
and note the level of the second harmonic. Add the
attenuation correction factor for the coaxial divider
and obtain the lecvel of the second harmonic. Record
this level.

f. Repzat parts d and e for the third and higher
harmonics.,

g. Repeat parcs b to f at frequencies listed on test
data form No. 3.0.

TMC POKM SPEC 1 20 a_&n. uuu‘
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3.1

FREQUENCY ALLCCATIO!

A, Test Avr-necment

Frequency Allocation

Al

txi

B. Tzost Equivnment Required

4

1. Frequency Counter

C. Test Procedure

Relevant Fi-ure

3.1

Schematic
Reterance

A

a. Cecnnect the equiprment as shown in Figure 3.1.
b. Allow Il Exciter at least a one hour warm up

before starting test.
<

ig)
[
c. Using test data form No.

3 ta
output freoucncy as 1lis
d. ‘ifeasured frequency —ust

3.0 record exciter

be within

on form,

EIOa 301.
ne cycle.
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FRIQUENCY
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FIGURE 3.1
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APPENDIX 1

TEST EQUIPBMENT LIST

EEN.

MANUTACTURER Tl o CALITNA-

- s v g

ST TN (2] T
. QDL USED H TTON AR o)

2 Load ;
)
B nrator
;
B oo
- SnIotbran
;
- . ;
bl IO oo Coenerator :
-~ ~ 1. R . !
G step Attonuator
- .l - . o - .
; Siirnal nerator |
1
. |
N . ‘ !
o L |
T, !
| !
. DD !
os LY H
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d SEUIRE
P ;
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TRANSMITTER SERIAL NO. TEST DATA FORM #2.1
EXCITER SERIAL NO. DATE
{
}
!
{
: Sigusture
?
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3 ;
! « e s e :
! i
f ¢
{ o ~ o/, i
P Le T LW D Loett o L e . SO U
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TEST DATA FOR NOISE AND HiM,

LEVEL & SPURIOUS

EMISSIONS

WITH ALDC

EXCITER SERIAL XNO.

TRANSMITTER SERTIAL NO

TEST DATA FORM #2.2

DATE

UM HOISE C SPURTIOUS
. IEVEL | TIVLL o EMISS10Y
)] db below reference laval
2 -2.,3 2
2,3 - 2.¢ 2.4
3 -4 3
I A 3.5
+ 3 4.9999
5 -8 &
& - 12 g
b1z - E5 17
1 ———— et
{
P12 - 15 13
Pole -
}' — e e o+ e ——— e v, - ——
f
Y D4 o0
i S e -
, V7, 20y
Nt , N - - —_—
|
: 24 - 30 6

24 - 30 29,9999

)
e it

MO FOoaM $26C
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TITLE:  TNTERMODULATION TEST CON F1=935 F2=2805

DATE =

TRANSMITTER

SERIAL NO.

EXCITER SERIAL NO,

AN TTD 12
* D I:'\"‘

TEST DATA FORM #2.3

TEST L TR T INTER MOD 1 TAWDIO T
[FREQ. IPA = ' Pp.A. P.A. SIDE- . t  INPUT
BAND MHZ TUNE SCREEN PLATE  RAND éb ’ db
i 2.2, 2 U3p i
2.3-2.6 2.5 USE f
2.6-3 .7 USH ‘
S IA 3.5 USR :
li=5 A ' USH
4-5 4.5 US3
i
5-3 6 USB !
5‘8 7 LDB :
8-12 8 Ush f
8-12 19 1S3
2-16 19 153 :
; |
. 12-15 14 183 i
| a
: 12-16 15,9999 ST
| 1620 18 o !
I 1A~ 20 rsn
1624 22 Pan
16-24 23,9999 15m :
24-30 . 26 ’ ! f 1Sp f i
24-20 ;28 i ; 18y ) ?
| ; | | ; : g :
26-30 29,9999 ; 5 i P o1gn | g
? f | ; ?
! | f | ! f
| ; | , i !
! i i
| | | | | |
! ' i ! ;
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CON F1=935 F2=2805

TRANSMITTER SERIAL NO.

EXCITER SERIAL NO.

TEST DATA FORM #2.4

DATE

POWER STDL- SIDLEBAD
FREQ. OUTPUT BAND REJECTTON
T . -
Tl ks CSChH db NOTES
2 1%
i
2.4 USB !
i
3 USE f
!
3.5 ISR !
3 159 ;
5 USB !
9 USB
12 155 f
15 1 > T
18 L
20 [ARSH
2 1SR ?
- . i
* |
25 sy | |
. ; !
. ' 1
26 LS% : i
29,9999 ; Ush 1
' i i
! )
i |
i i
t
! i
i H
;

Tadl Fotna $1020 ¢ 1




TMC SPECIFICATION

NO. S ) S ]_3]_2

REV: 5/1

| |

COMPILE j:

CHECKED: APPD: SHEET 32 OF
TITLE: FACTORY TEST - CARRIER SUPPRESSION
TEST FORM #2.4A
TRANSMITTER SERTIAL NO. DATE
EXCITER SERIAL NO.
Sign;?ure S
FREQUENCY CARR. SUPPRESS. MODE NOTES
2 | Uss
5 USB
9 USB
15 133
20 L35 E
25 15D

TMC FO=aM 8PKEC 1

2 B AB—AINK




—- TMC SPECIFICATION NC. 'S 1312
REV: 4’1
COMPILED: CHECKED: ’ APPD: SHEEY 133 OF

TITLE: FACTORY TEST - A-3H DISTORTION

W/ALDC TEST DATA FORM #2.5
MCDUTATION 907 7 db
DATE
TRANSMITTER SERIAL NO.
EXCITER SERIAL XO.
Signature o
~ |
FREQUENCY rHz I (db) I1I (db) ° III (3b) NOTES g
2 |
|
i
4 z
6 ,
8
12
15
18
20
f/\!',.
26

e b

29,9999

R SRRV S




TMC SPECIFICATION NO-S g 1312
REV: .
COMPILED: CHECKED: APPD: SHEET 34 OF
TITLE: ALDC TEST TEST DATA FORM # 2.6
OUTPUT
TRANSMITTER SERIAL NO. EXCITER SERIAL NO.
SIGNATURE
FREQ
BAND __ MHZ W USB rsg__tfp  Iss
2-2.3 2
_2.3-2.6 2.5 .
2.6-3 2.8
3-4 3.5 ‘
4-5 4.5 i
5-8 6.0 ]
|_de12 10.0
12-16 14.0
16-24 20.0
| 24-30 26.0
24-30 29.9999




et ettt ettt

TIIC SFZCIFICATICH T s

REV: |
COMPILEU: CHECKED: APPD: SHEET 35 oF

TITLE: FACTORY TEST - CW' SPEED - TEST

TEST DATA FORM #2.7

DATE

TRANSHITTER SERTIAL NUMNBER

EXCITER 3ERIAL NUUIBER

Signature

QUENCY 2 mHz (Test with ALDC)

FRE
MARK SPACE
50 - BAUDS
100 LAUDS
220 BAUDS :
|
L B =-1“29,9999 mHz (Test with ALDC)
; i i
RS SPACH ; ‘
50  BATDS | s
f
100 BAUDS ;
220 BAUDS
i}




e e s

TMC FOAM 3P EC 1

U e .t e e

TiC SF=CIFICATION o> 51312
REV: ‘Lg ]
COMPILED: CHECKED: APPD: SHEET 36 OF
TITLE: FACTORY TEST AUDIQ RESPONSE TEST
TEST DATA FORM #2.9
DATE
TRANSMITTER SFRIAL NO.
EXCITER SERTAL NO. i
Signature !
ATDIO USB BAND 1SB-BaYD ) !
FRIO, OUTPTT OUTPUT OUTPUT ¥ CUTPUT
iz LIN. db LIN db NOTES: 1XKHz TONE db
200 f
250 L
300
350 g
400
500
: c0
760
| a500
GG
1007
P30
2000
5100
|
: |
i i
i
i



B e e d P
TMC SPECIFICATION [wo.s g 131
) i o
REV: f(’ | .
COMPILE U: CHECKED: APPD: SHEET 37_ OF
TITLE: TRANSMITTCR SERIAL NO. . - EXCITER SERIAL Nu.
SIGNATURE
TEST DATA FOR HARMONIC MEASUREMENTS TEST DATA FORM # 3.0
DATE
s - R ;
! TEST CARRTIE HARMONIC LEVEL IN db i
BAND FRENUINCY REFERENCE | RFIOW CARRIZR REFERENCE ;
(Hz) (db) : nd ord ; 4th© 3th f
2.0-2.3 2.1 : i §
{ i ; i
2.3-2.5 2.4 f ? ? |
o 6o j | :
2.6-3.0 2.8 g ! !
T
3.0-4.0 2.5 § : f |
! : ! ;
4.0-5.0 1.5 : ! ' ;
| !
5.0-8.0 7.0 :
| ! % :
8.0-12 % 10.0 : ! i
12-16 I 11.0 i ?
| | é | :
i 116-24 t 20.0 ! :
124-30 § 26.0 | ,
%
|
i

TMC FORIA SFEC



B - e &

S m— st R

e e e i e s - e

-

e

.

e~

L SFEECHICATION

[no.s 5 1312

e

REV:

||

%

COMPILED:

CHECKED:

APPD:

SHEET 38

TITLE:

FREQUENCY ALLOCATION

EXCITER

< 1 Hz

OF

S S

TEST DATA FORM #3.

DATE

TRANSMITTER SERIAL NO. -

t
EXCITER SERIAL NO. '
Sicnature :
: | T
PRIG. SET AT VEASURED |
mHz I FRDQ. Hz | UNIT
; ! |
H 1 :
{ | :
| 2 ? ! *
3 !
2 :
= i
o ]
2 i
G
i
| 11
| Lo 1
i 15
i 1
‘ - e — —-—
o [
{ L
: 14
'f‘x' 1
r T T
o ; §
24 i
} 2H ;
oG | N )
27 i |
oS :
©q ~ | -
- ! +
30 i {




THE TECHNICAL MATERIEL CORP. ) =
REVISION SHEET MAMARONECK NEW YORK = | ”‘"L,si "0.2'
DATE REV. SHEET EMN # DESCRIPTION APP.
27/ =5 SRS OINA L e oS

<

TMC FORM MLR=1. OGILVIE PRESS, INC. NO. 400M TYPEMASTIER




