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Abstract

This report contains the results of a program for the evaluation of commer-
i cial airborne telemetry system equipment. A number of RF telemetry transmitters
% and voltage-controlled subcarrier oscillators were tested. The test procedures
g and results are given for all the equipment evaluated.
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INTRODUCTION

e o

A comparative evaluation of commercial telemetry equipment is being con-

///,—ductqd underwggntracq,from Air Force Cambridge Research Laboratories, Bedford,
/ Massachusetts (contract F19628-73-C-0148) from 8 January 1973 through 13 February

(\\ 1976..- During the span of this contract, major manufacturers of certain categor-
Tes of airborne system components are asked to submit their products on consign-

ment. Ir each instance the electrical characteristics are masured and compared
against the manufacturer's published specifications. The results of these tests

are classified as proprietary information and made available to AFCRL and the

individual manufaqggrgr concerned.£=;omplete results of all components tested
” during ‘the perio

d9 Jandary 1975 through 13 February 1976 are included in this :
report. Scientific Report No. 1 of Contract F19628-73-¢-0148, dated 8 January |

1974 contains the results obtained during the period of 9 Janua
8 January 1974,

ry 1973 through :
Scientific Report No. 2 of Contract F19628-73-C-0148, dated

\ 8 January 1975 contains the results obtained during the period of 9 January 1974 i
. through 8 January 1975. ’
T This evaluation program was initiated in April 1958 (under contract
AF19(604)-3506) as a means of insuring the receipt of working units.

time, the program has expanded to the point where all manufacturers
to participate.

Since that

are invited
RF Transmitters and Subcarrier Oscillators are the two main

. categories of components tested to date. The first section of each chapter
- details the test performed, equipment used and the procedures followed. The
4 second section of eaLh chapter contains
| f¢ and the resulting data,

S R
SO S T RS SRl Y A R I B

a tabulation of the equipment tested a




RF Telemetry Transmitters

A. Evaluation Test Procedure for RF Telemetry Transmitter

Test I. Time Drift

5
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FIGURE 1.

Step 1. Place the RF Transmitter inside the temperature testing chamber.
Set the temperature at +30°C, Wire test equipment as shown in

Figure L. Ground the modulation input terminal., Use recom-
mended B+ Supply voltage,

Without allowing a warm-up period,
turn on the supply voltage. Measure the output frequency and
output power at the time intervals shown on Transmitter Data
Sheet 1,

Record the following observations on Data Sheet 1:
(a) Time of observation;
(b) Output frequency in MHz;
(c) Output power in watts,
Step 2. Results

(a) Plot the Frequency Drift in % of Carrier Frequency, f !
- versus Time on Graph Sheet 1;
{ }

(b) Plot the Output Power versus Time on Graph Sheet 1.
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Step 1.

Step 2.

Step 3.

Step 4.

Step 1.

Step 2.

Test II. Temperature Stability Tests

With the temperature testing chamber set at +30°C, wire test
equipment as shown in Figure 1. Using recommended B+ supply
voltage, allow a sufficient warm-up period before proceeding

to Step 2,

Ground the modulation input terminal of the transmitter. Measure
the output power and the carrier frequency. Record the following
observations on Data Sheet 1:

(a) Temperature in °C;

(b) Output power in watts;
(¢) Output frequency in MHz;
(d) Input current in amps;
(e) Incidental FM in Hz.

Repeat Steps 1 and 2 for the following temperatures: -20°C,
+59C, 55°C and 80°C.

Calculate the frequency shift in % of fc.  Plot the % frequency
shift versus temperature on Graph Sheet 1. Also plot the output
power versus temperature on Graph Sheet 1,

Test III. Voltage Regulation

Use equipment set up shown in Figure 1, With the temperature
of the chamber set at 30°C, vary the B+ supply voltage from
-10% to +10%. Record and compute the following on Data Sheet 1.

(a) B+ supply in % of recommended value;
(b) Frequency shift in % of fc;
(c) Output power in watts.

Results

Plot the % frequency shift and output power versus B+ supply
variations on Graph Sheet 1.

Tests IV and V. Modulation Response and Linearity Tests

Step 1.

Step 2.

Step 3.

With the temperature testing chamber set at +30°C, wire the test
equipment as shown in Figure 2. Using recommended B+ supply
voltage, allow a sufficient warm-up period before proceeding to
Step 2. \

Set the audio oscillator at each of the modulating frequencies
indicated in Data Sheet 2A. Adgust the output level of the oscil-
lator for the nominal deviation (E4). Repeat for 25%, 50%, 75%
and 125% of nominal deviation. Record the following observatiors
on Data Sheet 2A.

(a) Oven temperature in °C;

(b)  Modulating voltages El‘ E2' E3, E4, Es;
(c) Frequency deviation in KHz;

(d) Distortion.

Repeat Steps 1 and 2 usging m%dulating voltage E,, for the follow-
ing temperatures; -20°C, +5°C, 550C and 80°Ctand record on
Data Sheet 2,
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Evaluation Tegts - Data Sheet 2

RF Telemetry Transmitter

Make: ; Type: ; Serial No:

By:

Carrier Frequency fc: ; Mhz Date: H

II MODULATION RESPONSE VS TEMPERATURE
T = Oc; Modulation Voltage = Volts

Modulating Deviation DB = 20 Log Afc
Afco

Frequency Mc in Distortion

fm K Khz Afc/ afco DB

[

D o = o & I

20

40

60
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100

200
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Mco = JMc Min x Afc Max
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Evaluation Tests - Data Sheet 2A
RF Telemetry Transmitter
Make: ; Type: ; Serial No:
Carrier Frequency ; Mhz Date: _ ; By:

LINEARITY VS FREQUENCY
T = AMBIENT

Modulating viation Afc in Khz
Frequency Ei1 | E2 | E3 | E4 | Eg Distortion
fma Khz
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Step 4. Calculations and Results

(a) Linearity at Ambient - Plot deviation versus modulating
frequency for the five modulating voltages on Graph Sheet 2.

(b) Modulation Response - Calculate the modulation response in
db using information from Data Sheet 2 . Plot modulation

response versus modulating frequency for the five different
temperatures on Groph Sheet 2.

Test VI. Spurious Emission (Antenna Conducted)

Step 2. Use equipment set-up shown in Figure 3,

Step 3.

Step 1. Tune the band elimination filter for maximum attenuation at the
carrier frequency of the transmitter under test. The amount of
attenuation should be such that the transmitter rf output is atten-
uated to -40dbm. Make a frequency response of the filter and
spectrum analyzer and plot the response curve,

RF / Band A Spect
RG 58/U 58/U pectrum

T it Elimination [

ransmitter Filter Analyzer

RF Electronic

Signal RG 28/U Frequency

Generator Directional| Counter

Coupler
FIGURE 3§,

Identify and measure
esent using the spectrum analyzer.

sured accurately by comparison with
e signal generator.

Use the frequency response o
ate amplitude corrections.

the spurious frequencies pr
The frequency may be mea
a known frequency from th

btained in Step 1 to make appropri-
Record the frequencies and amplitudes

of the spurious emissions on Result Sheet 3,

TSV
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. ___Evaluation Tests - RF Telemetry Transmitter - Sheet3

Make: , Type: , Serial Number:

Carrier Frequency fc: MHz, Date: ; By:

VI. Spurious Emission (Antenna Conducted)

Frequency Mhz DB Down from fc Identification

NOTE: W.S. M. R. Regulation No. 105-2-60 requirement is 55+101log Pt C B Down
from carrier,

VII, Miscellaneous

1. Maximum Distortion

2. Incidental FM

3. Power Requirement

4. Efficiency

5. O.C. a S.C. Protection
6, Other Checks
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Test VII. Miscellaneous

Step 1. Record maximum distortion from Data Sheet 2.

Step 2. Record maximum incidental FM trom Data Sheet 1.

Step 3. Computer power requ‘rements and efficiency from information on Data
Sheet 1.

Step 4. Perform open circuit and short circuit tests and record if the trans-
mitter is within the manufacturer's specifications.

B. Test Results for RF Transmitters
Table 1 contains information regarding the manufacture, type and number of trans-
mitters tested during the period of 9 January 1975 to 13 February 1976. The
remainder of this chapter contains the test results for each transmitter in the
order listed in the table.

Table 1
Manufacturer Type Number Tested
CONIC CTP-402
CONIC CT1s5-402 17
RAYTHEON 1-201
VECTOR T/058

VECTOR T202S 2
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Evaluation Tests - Proprietary Information Sheet

Make: Conic;

RF Telemetry Transmitters

Type: CTP- 402;

Manufacturer's Specifications

Frequency Range

Center Frequency Stability

Power Output

Carrier Deviation
Modulation Characteristics
Type
Devigtion Sensitivity
Input Impedance
Frequency Response
Power Requirements

Radio Frequency Interference

Crystal Controlled (single frequency) VHF Teleme-
try Band 225 - 260 MHz (other frequencies avail-
able on special order)

0. 01% under environmental operating conditions.

2 watts minimum - terminated into 50 ohms with
28 ¢+ 4 Vdc supply over specified temperature range.

+ 250 kHz

FM

up to + 150 kHz/volt p-p (factory set)

10 K ohms resistive minimum, shunted by 30 pf
+ 1.5 dB from 10 Hz to 500 kHz

28 + 4 Vdc at 450 milliamperes maximum

Satisfies the requirements of 1RIG 106-69 for antenna

Temperature

Humidity
Acceleration

Shock

Yibration

Weight

conducted and radiated and MIL - I - 26600 for
box and power line conducted and radiated,

- 30°C to +80°C, MIL-STD-810 as follows:
Low Temperature, Method 502

High Temperature, Method 501

Tempv rature Shock, Method 503

MIL-STD-810, Method 507

100 g's in each direction of any three mutual perpen-
dicular axes.

100 g's 11 millisecond duration (half sine pulse) in
each direction of any three mutually perpendicular
axes, .

20 G peak sine (20-2000 Hz) or .3 G2/cps random in
any axis,

L.ess than 12 ounces.
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NORTHEASTERN UNIVERSITY

Evaluation Tests - RF Telemetry Transmitter - Sheet 2
Make: CONIC ; Type:  CTP-402 ; Serial Number: 402 P 191
Carrier Frequency fc: 234.0 MHz: Date: 3/17/75 ; By: J.F.E.
IV. Modulation Response vs. Temperature
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3%.‘ . ] o i | | ___'l"_ —t - ; ']
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i 8 : - i - 20°
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: .1 1 10 100 1000
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V. Linearity at Ambient
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NORTHEASTERN UNIVERSITY

___Evaluation Tests - RF Telemetry Transmitter - Sheet 3

Make: CONIC . Type. CTP-402 Serial Number: 402 P 191

Carrier Frequency fc: 234.0 MHz; Date: 3/17/75 . By: J-_F-E-

VI. Spurious Emission (Antenna Conducted)

Frequency Mhz DB Down from fc Identification

85.6 88+3 fc - 14fx

95.4 7943 fc - 13fx
138.6 85+3 fc - 9fx
149.2 89+3 fc - 8fx
170.4 86+3 fc - 6fx
191.6 7743 _ fc - 4fx
212.8 7943 fc - 2fx
223.4 80+3 fc - fx
234.0 0 carrier frequency
244.6 7843 fc + fx
255.2 7743 fc + 2fx
276.4 82+3 fc + 4fx
287.0 10343 fc + 5fx
297.6 10543 fc + 6fx
468.0 7243 2fc

NOTE: W.S. M. R. Regulation No, 105-2-60 requirement is 55+10log Pt L3 Down
from carrier.
VII. Miscellaneous

1. Maximum Distortion 0.95%

2. Incidental FM <500 Hz PEAK

3. Power Requirement 12.3 watts

4. Efficiency 23.2%

5. O.C. a S.C. Protection 0K

6. Other Checks freq. at 5:1 VSWR = 234.G060

carrier shift = -0.0026% of fc for 5:1 VSWR
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NORTHEASTEPN UNIVERSITY 3 - ‘\
| ?%? Evaluation Tests - RF Telemetry Transmitter _ = Sheet 2 ;
o A
Make:_CONIC ; Type:___CTP-402 i Serial Number:__ 402 p 192 A
{ Carrier Frequency fc: 234.0 MHz: Date: 3/21/75 ; By:  JFE :
] IV. Modulation Response vs. Temperature
! +3.0 T 0T - 13T
8 +2.0
§ '
g +1.0
8 +55°C,+5°C
g 0 +30:C
-] -20 c
9 :
| % =1.0 ‘
: -1 i
5 = -2.0 }
! 11 :
! -3.0 . 3
! .1 1 10 100 1000
5 Frequency (Khz)
1 V. Linearity at Ambient
300
250
£ 200 =
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i — — ... _KEvaluation Tests - R Telemetry Transmitter - _Sheet 3
i i Make:  CONIC ; Type: _CTP-402 | epial Number: 402 P 192 .
& Carrier Frequency fc: 234.0 MHz; Date: 3/21/7_5 ; By: JFE :
g-: T e T T T T e o o e e
*}i VI. Spurious Emission (Antenna Conducted) :
g Frequency Mhz DB Down frem fc Identification
¥ ;
%‘ A1l Spurious ﬁmissions meet IRIG Stan#ards. |
% {

NOTE: W.S. M. R, Regulation No.

105-2-60 requirement is 55+101og Pt C3 Down
from carrier.

VII, Miscellaneous

1. Maximum Distortion <2.0% :
2. Incidental FM <500 Hz PEAK
f 3. Power Requirement 11.2 watts
4. Efficiency 27.0%
5. O.C. aS.C, Protection 0.K.
6. Other Checks 5:1 VSWR = 234.0001
!

carrier shift = +0.00004% of fc at 5:1 VSWR

, 4 *At 62°C becomes “nstable, power output, input current fluctuate; I
I B input current drops to = .2Amps . -
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Evaluation Tests - RF Telemetry Transmitter - Sheet 2

|
2
% ; NORTHEASTERN UNIVERSITY

Make:  CONIC ; Type: CTP-402 , Serial Number: 402 P 193 i ;
Carrier Frequency fc: 240.2 MHz: Date: 3/18/75 , By: J.F.E. ;
IV. Modulation Response vs. Temperature
+3.0 | ——— REREL | |
_.-__J-._.. { H = JED 3 | l l i,‘ { J :I
e em—— - { I k]
m et L 4l o B | | i
Q +2.0 —1 H : 1=t i1k — 1 Bi
7 ;’ == -" i _ ] : : _;-:_-;1 |
2 41,0
@ 8 = tes0e
2 ! — I Hs5°c ,+80°C ‘
: x 0 -20°C
| I i |
; § * 1
‘ & -1.0 & |
: = ]
§ o T T
@. = -2.0 11
:22 '3' u ¥ 1 L!-: | E -__ [ __. - -r¥-
£ .1 1 10 100 1000 .
%«; Frequency (Khz)
-
] V. Linearity at Ambient
’f; 300 $t-
g 250
. .
g 200
£
§ 150
5 — — HHE = .308
.g H = *
g 100 ==m=oi. £ = .246
*ﬁ# 1T Em= 185
50 041 A A 11 s na m
FHHY 1 * $$m = m= .]23‘
0 L MBI 1 JEEEN Fma .062
.1 1 10 100 1000
Frequency (Khz)
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NORTHEASTERN UNIVERSITY

—- ... Evaluation Tests - RF Telemetry Transmitter - Sheet 3

& e —————
S

Make_ CONIC~ ~ ‘rype crpace mber:__402 P 193

.+ Serial Number: 402 P 193 __’
; Carrier Frequency fc: 240.2 MHz: l)ute:‘“_}_[_]_@‘/]E’ww____; By: k____J_E_E_____ _
}; VI, Spurious Emission (Antenna Conducted)
%‘; Frequency Mhz DB Down from fc Identification
?; 97.8 9143 fc - 16fx
z 142.3 8743 fc - 11fx
i 151.2 80+3 fc - 10fx
i 177.9 90+3 fc - 7fx -'
g 186.8 94+3 fc - 6fx *
. 195.7 30+3 fc - 5fx ;
204.6 93+3 fc - 4fx {
{ 222.4 9143 fc - 2fx
. 231.3 77+3 fc - fx
; 240.2 0 carrier frequency
249.° 79+3 fc + fx
258.0 95+3 fc + 2fx
/ 275.8 8543 fc + 4fx
1 284.7 8943 fc + 5fx :
; 293.6 110+3 fc + 6fx
302.5 114+3 fc + 7fx
329.2 116+3 fc + 10fx
i § 480.4 68+3 2fc
NOTE: W.S. M. R. Regulation No. 105-2-60 requirement is 55+10log Pt L3 Down e
from carrier,
VII. Miscellaneous
1. Maximum Distortion 0.63%
2. Incidental FM <500Hz PEAK
) 3. Power Requiiement 12.3 Watts
4. Efficiency 23.4%
5. O.C. aS.C. Protection 0K
, 6. Other Checks freq. at 5:1VSWR = 240.2182
carrier shift = -0.0076% of fc for 5:1 VSWR




NORTHEASTERN UNIVERSITY

Sheet 1

RF Telen.etry Transmitter -

Evaluation Tests

CONIC

; Serial Number: 402 P 194

3/18/75

CTP-402

; Type:
240.2

Make:

J.F.E.

By:

MHz; Date:

Carrier Frequency fc:

1.

sj3em ut xamod Pp

o] B ool iy = i
ke Do 3 i il i I o
jaricy 13 i Hi
e S 1 Rph) Al g St & ot
o i s piws i e hroe
Pirers i ki) i) ploe Ao His
5one Povil blivs shll e - sewd’ “is BT
- ] B O e mu.
e s gy mipa Lan e A ol panen
rebrrs ek Lpoder b el e e o pr-ad
el po S ml= ik g = 1
oty gl badl pibes BSBE" sami- ‘Smefpeas
==kt = o e
e s Tl R i
iy il ) s e R Eriis
—f = e - = e
— ey~ ~wrdies by = rwaay
PEet I Bis Eabar sas, e
t - - EMEE RS TET a a4
il - o . fRere
ErTs ] + HEA
== s o r
— —
il L pmns mu e e = 2

— H|1.|mh b= = L -
Seead SoEbe Lokt LTEIE LA - |
+ - il i i
- FRES R - LTT
v - .._I P H 1
= |- 1 ! .
! 2 £ L H
I282bEvess PR Ay eid bin T
S e v ¥
SRR i Ak A BN G B s 1
ooy gy rug-ag fonas L S bpEga
i S B
il b = " i
g Bhyn aaman o TR
b e . B £
bt Mniet chhes bl ok
- .I_-l —t+ iu..q » ar ] wes o]
- el T vy bdd
H 2t L 1
EEtarras iH L o HEH
A e -4 2 1 T
=T w% et i
... 1 ! it g e
pesis nemwe srvwy er e
Sl e i 8 I
R R R Sy o g
PEmaE EE RS MEA RS A +fe

Time Drif
+

+.004
. 00
-. 008

23 10 % ut yrag @)

20 30 40 50 60 70 80 90 100

10

g A e

Time in Minutes

suem ul Jamod P

8.0
4.0

+80

iR i FiE T
I iz B T v ipe]
ad ) - . o
&= g - i
b y =
— e T ."...._W
- -t T
= _._T o Hid
o e ] Ml T
- e e = T
= s S i e == -
e i i pris
S S sy ey -
e R e
AN i b - T 1
1k I i
I -1t | o +
M . T u |+ 1
= | g H 3
- aad sengs bp: 3 i
e -
Shad LEThS L343 I Tay Ty
_— it T
- e
8 AmAE Rme
b us ggha pe (=]
o SIE L o3
tH +
T S5a 527 -
T ¥
b 4s i h A
. oo Tt
T I $
- - * y
e § s 0 s fhaee
H s e raoed
v T H .
— H
— 411 -0 k .
LlFr...f.I.”. e ._.. X
t e
= +
1 T I
ot I
et
o
1
JOT) -l
T
T
T
o & b
o mmmn T
T T 4 +
B T T [ ]
s rw by Im T o
[ ]

Temperature St
+,008
-. 008

-
L=
o
+
23

jo% ut yys @

1I.

e e ks el A s I S

Temperature in °c

sj3em ul Jamod P

o o
© ©

o

<

(=

N

s T
a8 T
I it e
e -
e
T
T T .
8 T
= pna b smus.
¥ T -
22 a baun > ue Badie
1 i - +
¥ I : S ]
1. il
= (B8 Spaan oy — i d
' ;4 ' 1§ -
8 o RS A Tt
mENE maay Ewm -2 o o 2 S Sa i
. J..__. . P o Seade
= ; T =
it T T
b+ v s T - a 14 -ra i
v ¥
= - Kvﬁlnw.
Lp g
a g i el EhY 1 as bevne
X 1
1 i I T
I
=t
= =
1 T T
T =
T
1 _
T T +
;e
T Y
T Tt
T "
I
T
T T
1 I
¥ '
1T T 1
1 " | - &
1 '
i 1 i @l d -
i 4 §4 e
1 I I Ixh b4
t
‘- T 5 gey
- - 14 LA
B : Laws
T ye
I r g
: e !
it %
i b
i 3
2 21 20 genss
- i s 2
T s =
3 yH g ges
o 3
- ¥ s
t 1 L;
i ry
T
I i i wmw e e
e R AT SR
o

1. B'Voltage Regulation
+.008 [
+.004

-. 004

-. 008

23jog ut yys O

+10

+5

-10

Percen: Voltage Variation

23




A i s

NORTHEASTERN UNIVERSITY N
Evaluation Tests - RF Telemetry Transmitter - Sheet 2
Make:  CONIC ; Type: CTP-402 ; Serial Number:; 402 P 194 ;
Carrier Frequency fc: 240.2 MHz: Date: 3/18/75 ; By: J.F.E. ;
B IV. Modulation Response va. Temperature
' +3.0 oD
8 +2.0
¢ 1
b @
2 +1.0
§ 480°C
° +30°C,+55°C
; 3 0 -20°C
g +5°C
} § & -1.0] |
15 K
E‘z g
: = -2,0 i
-3.0 . :
¢ 5l 1 10 100 1000
Frequency (Khz)
1 V. Linearity at Ambient
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Evaluation Tests - RF Telemetry Transmitter - Sheet 3
Make: CONIC ; Type: CTP-402 , Serial Number: 402 P 194 .8
Carrier Frequency fc: 240.2 MHz, Date: 3/18/75 ; By: J.F.E.

VI. Spurious Emission (Antenna Conducted)

TP S

VII. Miscellaneous

g e g s T

DN B W N

Maximum Distortion

Frequency Mhz DB Down from fc Identification

88.9 8243 fc - 17fx ;
3 97.8 86+3 fc - 16fx !
151.2 84+3 fc - 10fx .
1 177.9 91+3 fc - 7fx
4 186.8 87+3 fc - 6fx

195.7 69+3 fc - 5fx

213.3 90+3 fc - 3fx
; 222.4 94+3 fc - 2fx
5 231.3 8743 fc - 1fx
1 240.2 0 carrier frequency
249.1 82+3 fc + 1fx

258.0 85+3 fc + 2fx

266.9 95+3 fc + 3fx r

284.7 7743 fc + b5fx

293.6 99%3 fc + 6fx

302.5 M3 fc + 7fx

480.4 7733 2fc

720.0 76+3 3fc

NOTE: W.S. M., R. Regulation No. 105-2-60 requirement is 55+10log Pt LB Down
from carrier.

0.68%

Incidental FM

<500 Rz PEAK et

Power Requirement

10.6 watts

Efficiency

27.4%

0.C. a S.C. Protection

0K

Other Checks

freq. at 5:1 VSWR = 240.2019

carrier shift = -0.0033% of fc for 5:1 VSWR
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RF Telemetry Transmitter

E Type: CTP‘402

Evaluation Tests

CONIC

402 P 195
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J.F.E.
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244.3 MHz, pate. 3/19/75
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Evaluation Tests

RF Telemetry Transmitter

Sheet 2

Make:
Carrier Frequency fc:

CONIC

244.3

; Type: CTP-402

MHz: Date:

Serial Number:

3/19/75

302 P 195

By:

d.F.E.

Iv,

Modulation Response vs. Temperature
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Evaluation Tests - RF Telemetry Transmitter - Sheet 3
| Make:_CONIC ; Type:__ CTP-402 ; Serial Number:__ 402 P 195 ;
Carrier Frequency fc: 244.3 MHz; Date:_3/19/75 ; By: J.F.E. ;

V1. Spurious Emission (Antenna Conducted)

O S T

Frequency Mhz DB Down from fc Identification ;,
100.4 7043 fc - 33fx g
: 144.0 69+3 fc - 23fx i
t 157.0 7443 fc - 20fx 3
i 174.4 9143 fc - 16fx
; 187.6 94+3 fc - 13fx
: 200.7 73+3 fc - 10fx
{ 231.2 93+3 fc - 3fx
: 235.6 85+3 fc - 2fx
£ 239.9 7843 fc - fx
: 244.3 0 carrier frequency
. 248.7 7943 fc + fx
' 253.0 8143 fc + 2fx
{ 257 .4 81+3 ‘ fc + 3fx
261.7 84+3 fc + 4fx
3 270.5 110+3 fc + 6fx .
¥ 287.9 89+3 fc + 10fx
i 331.5 10443 fc + 20fx
;‘ 488.6 78+3 2fc
: 732.9 7743 3fc
NOTE: W.S. M. R. Regulation No. 105-2-60 requirement is 55+10log P, L3 Down
from carrier.
] VII. Miscellaneous

] 1. Maximum Distortion 0.78%
. 2. Incidental FM <500 Hz PEAK .
ﬂ 3. Power Requirement 10.7 watts
% 4. Efficiency 24.5%
'I 4 5. 0.C. aS.C. Protection 0K
6. Other Checks freq. at 5:1 VSWR = 244.3180

carrier shift = -0.0074% of fc at 5:1 VSWR
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Evaluation Tests - RF Telemetry Transmitter - Sheet 1

Make:___ CONIC

Type: CTP-402

Carrier Frequency fc:

; Serial Number: 402 P 196

244.3 MHz; Date: 3/19/75 ; By: J.F

.E.
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NORTHEASTERN UNIVERSITY

_._Evaluation Tests - RF Telemetry Transmitter - Sheet 3
Make: CONIC , Type: CTP-402 , Serial Number: 402 P 196
Carrier Frequency fc: 244.3 MHz, Date: 3/19/75 ; By: J.F.E.

VI. Spurious Emission {(Antenna Conducted)

Frequency Mhz DB Down from fc Identification
86.3 89+3 fc - 36fx
156.5 81+3 fc - 20fx
174 .1 100+3 fc - 16fx
182.8 96+3 fc - 14fx
187.2 88+3 fc - 13fx
200.4 90+3 fc - 10fx
226.7 93+3 fc - 4fx
231.1 95+3 fc - 3fx
235.5 87+3 fc - 2fx
244.3 0 carrier frequency
248.7 89+3 fc + fx
253.1 9143 fc + 2fx
257.5 92+3 fc + 3fx
261.9 95+3 fc + 4fx
288.2 9243 fc + 10fx
301.4 10043 fc + 12 fx
488.6 7343 2fc
732.9 68+3 3fc

NOTE: W.S5. M. R. Regulation No. 105-2-60 requirement is 55+10log Pt L 3 Down
from carrier.

VII. Miscellaneous

1. Maximum Distortion 0.86%

2. Incidental FM <500Hz PEAK

3. Power Requirement 12.0 watts

4. Efficiency 24.1%

5. O.C. aS.C. Protection 0K

6. Other Checks freq. at 5:1 VSWR = 234.3139

carrier shift = -0.0057% of fc for 5:1 VSWR




Evaluation Tests - Proprietary Information Sheet

¢ RF Telemetry Transmitters

Make: Conic; Type: CTS-402;

Manufacturer's Specifications

. Output Frequency S-Band (2200-2300MHz) crystal controlled, factory
preset,
i Output Power 2 watts minimum over temperature and supply

voltage ranges specified below delivered to 50 ohm
load impedance with a VSWR of 1. 5:1,

Rl

P Output Impedance 50 ohms nominal, employs internal isolator, wiil

3 operate into open or short circuit without damage.
Frequency Stability +.003% of carrier, cumulative total of setability

5 and drift over environments,

i Deviation Sensitivity S-Band; +200KHz/V peak to peak, factory preset.

? Total Harmonic Distortion 2% maximum over modulation bandwidth at +600KHz
I deviation.

.i Incidental Frequency Modulation S-Band; +4KHz bench; +7KHz over environments.

i Power Requirements 28 #4 VDC, 0.70 amp maximum with reverse po-

larity protection provided.

Electro-Magnetic Interference  IRIG 106-69 for antenna conducted and radiated.
MIL-STD-461 for power line conducted and radi-
ated interference and conducted susceptibility at

28 VDC.
Modulation Type True FM,
Input Impedance 10K ohms resistive minimum, shunted by 30 pf
maximum,
Frequency Response 10HZ - 1MHz #1, 5db,
Carrier Deviation S-Band; #+600KHz,
Temperature -20°C to +70°C baséplate operating range.
Vibration Sine: 20 G peak, 20-2000 cps, 3 axes,
Shock 100 G peak, 11 milliseconds, 1/2 sine pulse, 3 axes
Acceleration 100 G, 3 axes.
Volume 10 cubic inches (excluding connectors).

Weight , 14 ounices maximum.
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RF Telemetry Transmitter

Evaluation Tests

4020319

Serial Number:

Carrier Frequency fc: 2259.5 MHz; Date:
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NORTHEASTERN UNIVERSITY S

Evaluation Tests - RF Telemetry Transmitter - Sheet 2
Carrier Frequency fc: 2259.5 MHz: Date:_ £/23/75 ; By:___PJR ; :
b
IV. Modulation Response vs. Temperature
+3.0 -
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; B +2.0 14
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: 0 20°C,+55°C :
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NORTHEASTERN UNIVERSITY

________ _Evaluation Te:rts - RF Telemetry Transmitter - Sheet 3
Make.  CONIC . Type. CT5-402 . Serial Number: __ 4020319
Carrier Frequency fc: _ 2259.5 MHz, Date:_6/23/75 ; By:__ PJR B
VI. Spurious Emission (Antenna Conducted)
Frequency Mhz DB Down from fc Identification

2138 103 + 3 fc - 9fx

2245 87 + 3 fc - fx

2259.5 0 carrier frequency

2273 90 + 3 fc + fx

2381 109 + 3 fc + 9fx

3389 110 + 3 3fc/2

4519 65 + 3 2fc

NOTE: W.S. M. R. Regulation No. 105-2-60 requirement is 55+10log Pt L3 Down

from carrier.

VII. Miscellaneous

DN bW N -

Maximum Distortion

<2.0%

Incidental FM

<500 Hz PEAK

Power Requirement

17.9 watts

Efficiency

13.7%

O.C. a 5,.C, Protection

0K

Other Checks

freq at 5:1 VSWR = 2259.4893

carrier shift = +0.000349% of fc for 5:1 VSWR
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Sheet 1

RF Telemetry Transmitter

CTS-402

Evaluation Tests

CONIC

e B

4020558
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B
: NORTHEASTERN UNIVERSITY &
‘ Evaluation Tests - RF Telemetry Transmitter - Sheet 2
=
S Make:__CONIC ; Type:__ CTS-402 ; Serial Number: 4020558 ;
3 Carrier Frequency fc:_ 2251.5 MHg: Date: 3/6/76 ; By:_ KYL ;
IV, Modulation Response va. Temperature
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NORTHEASTERN UNIVERSITY

b it il

Ef Evaluation Tests - RF Telemetry Transmitter - Sheet 3
" Make: CONIC ; Type: CTS-402 . Serial Number: 4020558 . :
‘ Carrier Frequency fc:__ 2251.5 MHz: Date:__3/26/76 ; By: KVL . y
i VI. Spurious Emission (Antenna Conducted)
‘ £ Frequency Mhz DB Down from fc Identification
‘ 4503 59 + 3 2fc |
3376 84 + 3 fc + 75fx %
: 237 8l + 3 fo + 8fx
g 2265 N3 fo +  fx
i 2251.5 0 carrier frequency |
i 2236 7t3 fo - fx
% 2131 76+ 3 fc - Bfx
NOTE: W.S. M. R. Regulation No. 105-2-60 requirement is 55+101log P, L3 Down
from carrier,
g VII. Miscellaneous
1. Maximum Distortion 1.00% e
2. Incidental FM <500 Hz PEAK
3. Power Requirement 20.16 watts
4. Efficiency 15.1%
8. O.C. aS.C. Protection_ 0K
6. Other Checks

Li no carrier shift for 5:1 VSWR.
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2 NORTHEASTERN UNIVERSITY
, ¥ Evaluation Tests - RF Telemetry Transmitter - Sheet 2
*4 : Make:  CONIC ; Type:__ CTS-402 ; Serial Number: 4020599 ;
¢ Carrier Frequency fc:___2251.5 MHg: Date:___ 3/5/76 ; By:__ KYL :
e IV. Modulation Response va. Temperature
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NORTHEASTERN UNIVERSITY

Evaluation Tests - RF Telemetry Transmitter - Sheet 3
Make: CONIC d Type; CTS'402 ; Serial Number: 4020599
Carrier Frequency fc: __ 2251.5 MHz; Date:_ 3/5/76 ; By: KWL

VI. Spurious Emission (Antenna Conducted)

Frequency Mhz DB Down from fc Identification
2370 88 + 3 fc + 8fx
2265 90 + 3 | fc + fx
2251.5 0 carrier frequency
2235 89 +3 fc - fx
2130 . 84 +3 fc - 8fx

NOTE: W.S.M. R. Regulation No. 105-2-60 requirement is 55+10log P, L3 Down
from carrier,
VII. Miscellaneous

1. Maximum Distortion 1.50%
2. Incidental FM <500 Hz PEAK
3. Power Requirement 19.04 watts
4, Efficiency 15.1%
5. O.C. aS.C. Protection_ 0K

% 6. Other Checks

no carrier shift for 5:1 VSWR.
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NORTHEASTERN UNIVERSITY

Evaluation Tests - RF Telemetry Transmitter - Sheet 2
Make:__ Conic ; Type:_CTS-402 ; Serial Number: 4021093 ;
Carrier Frequency fc:_ 2251.5 MMz Date:  6/23/75 ; By:___ PJR ;
IV, Modulation Response vs. Temperature
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NORTHEASTERN UNIVERSITY
__Evaluation Tests _-

RF Telemetry Transmitter - Sheet 3

Make: CONIC . Type: CTS-402 . Serial Number: 4021993 o

Carr.er Frequency fc:___2251.5 MHz, Date: 6/23/75 ; By: PJR

= _.-—_-%..,_- e e .
i i

T g

ST Ty

e s SR

VI. Spurious Emission (Antenna Conducted)

e AR R R AR 4

Frequency Mhz DB Down from fc Identification
2126.5 102 t3 fc - 10fx
: 2251.5 0 carrier frequency
% 2264 97 + 3 fc + fx
1 2289 104 + 3 fc + 3fx
4503 66 + 3 2fc
%

J——
TN, JRetaEa.

NOTE: W.S. M. R, Regulation No. 105-2-60 requirement is 55+101log P C3 Down
%__ from carrier.

VII. Miscellaneous

1. Maximum Distortion <2.0%

2. Incidental FM <500 Hz PEAK

3. Power Requirement 20.5 watts

4. Efficiency 10.27%

5. O.C. aS.C. Protection 0K

6. Other Checks freq at 5:1 VSWR = 2251,4961

carrier shift = -0.000222% of fc c for 5:1 YSWR

a4
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i Evaluation Tests - RF Telemetry Transmitter - Sheet 1
Make: Conic ; Type:  CTS-402 ; Serial Number: 4021094 ;

| ‘{fi Carrier Frequency fc: 22581.5 MHz; Date: 6/23/75 ; By: PJR
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NORTHEASTERN UNIVERSITY
Evaluation Tests - RF Telemetry Transmitter - Sheet 2

Make:

Conic ; Type:  CTS-402 ; Serial Number: 4021094

Carrier Frequency fc:_2251.5  Myp. Date:  6/23/75 ; By: PJR

IV. Modulation Response vs. Temperature
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NORTHEASTERN UNIVERSITY

Evaluation Tests - RF Telemetry Transmitter -

Sheet 3
Make: ___ CONIC ; Type: CTS-402 » Serial Number: 4021094
Carrier Frequency fc: 2251.5 MHz; Date: 6/23/75 ; By: PJR

VI. Spurious Emission (Antenna Conducted)

Frequency Mhz DB Down from fc Identification
2136 101 + 3 fc - 10fx
2240 92 + 3 fc - fx
2251.5 0 carrier frequency
2263 93 + 3 fc + fx
2366 107 + 3 fc + 10fx
3377 100 + 3 3fc/2
4503 67 + 3 2fc
6754 76 + 3 3fc

NOTE: W.S. M, R. Regulation No.

105-2-60 requirement is 55+101log Pt L3 Down
from carrier,

VII. Miscellaneous

1. Maximum Distortion <2.0%

2. Incidental FM <500 Hz PEAK
3. Power Requirement 16.8 watts
4. Efficiency 15.1%

5. O.C. aS.C. Protection 0K

6. Other Checks

freq at 5:1 VSWR = -251.4910

carrier shift = -0.0399% of fc for 5:1 VSWR

e —




NORTHEASTERN UNIVERSITY
Evaluation Tests - RF Telemetry Transmitter - Sheet 1

Make: Conic ; Type: CT5-402 ; Serial Number: 4021095
Carrier Frequency fc: 2251.5 MHz; Date: 6/23/75 ;- By: PJR ;
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NORTHEASTERN UNIVERSITY

Evaluation Tests RF Telemetry Transmitter - Sheet 2
Make:  Conic ; Type: CTS5-402 ; Serial Number: 4021095
Carrier Frequency fc:_ 2251.5 MH,: Date.  6/23/75 By:__ PJR
IV. Modulation Response vs. Temperature
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| NORTHEASTERN UNIVERSITY
%f ——_____Evaluation Tests - RF Telemetr;y__Transmitte__xj -_Sheet 3
i Make: CONIC _; Type-_ CTS-402 Serial Number: 4021095 : g
E Carrier Frequency fc: 2251.5 MHz; Date: 6/23/75 ; By: PJR ]
| ; V1. Spurious Emission (Antenna Conducted)
’ e
| ¥
| & F'requency Mhz DB Down from fc Identification
2126 114 + 3 fc - 10fx
2239 90 + 3 fc - fx !
f 2251.,5 0 carrier frequency
2264 93 .+ 18 fc + fx
2289 106 + 3 fc + 3fx
: 4503 82 +3 2fc

NOTE: W.S. M. R. Regulation No,

105-2-60 requirement is 55+101log Pt C3 Down
from carrier.

VII. Miscellaneous

1. Maximum Distortion <2.0%
2. Incidental FM <500 Hz PEAK
3. Power Requirement 16.8 watts
4. Efficiency 16.6%
’ 5. O.C. aS.C. Protection 0K
6. Other Checks freq at 5:1 VSWR = 2251.4826

carrier shift = Q. 00088% of fc at 5:1 VSWR
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NORTHEASTERN UNIVERSITY
Evaluation Tests - RF Telemetry Transmitter - Sheet 2

Make: Conic ; Type: CTS-402 ; Serial Number: 4021096
Carrier Frequency fc: 2279.5 MHgz: Date:  6/23/75 ; By:_ PJR

IV. Modulation Response vs. Temperature
+3.0

= T 1 }‘”'::_‘{_:— T -
a +2.0 ——H —HHH
: i
v i 1
g T +30°¢
@ 11| +5°C,+55°C,+80°C
= 0 -20°C
[ =1
2 = i
W -1.0 ,
'E ;
Q
= -2.0
£, ‘3.'“' " ‘
. .1 1 10 100 1000
| : Frequency (Khz)
I
e |
V. Linearity at Ambient |
i 300
§
5
£ 250
e
% cal
)
% 5 200
: g
=]
= "20.188
@ .g - = Em' * ) ¢
¢ g 100 T 8 E,=0.141 -
L
50 = Em'0.094
I 4 I L ITT I Em‘0.047
0 I NER H L { LITTIT 1 1 1T 1
& 51 1 10 100 1000
Frequency (Khz)




: Lo e VI

'

\
S S (R e L

i
NORTHEASTERN UNIVERSITY 1
Evaluation Tests - RF Telemetry Transmitter - Sheet 3
Make: CONIC ; Type: (CTS-402 . Serial Number: 4021096 ; 3
Carrier Frequency fe: 2279 5 MHz, Date 6/23/75 2 By; PJR ; 4
VI. Spurious Emission (Antenna Conducted) i
Frequency Mhz DB Down from fc Identification 3
;
2038 104 + 3 fc - 2fx i
2159 95 + 3 fc - fx |
2259 85 + 3 fc - fx/6
2279.5 0 carrier frequency
2400 108 + 3 fc + fx
3419 91 + 3 3fc/2
4559 63+ 3 2fc ﬁ
' ;
i

NOTE: W, S, M. R, Regulation No. 105-2-89 pe
from carrier.

VII. Miscellaneous

O:O\-hwl\?'—

Maximum Distortion

quirement is 55+101og Pt LB Down

<2.0%

Incidental FM

<500 Hz PEAK

Power Requirement

17.3 watts

Efficiency

14.6%

O.C. aS.C, Protection
Other Checks

0K

freq at 5:1 VSWR = 2279.4925

carrier shift = -0.0000175% of fc for 5:1 VSWR
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NORTHEASTERN UNIVERSITY
Evaluation Tests - RF Telemetry Transmitter - Sheet 2

Make: CONIC ;. Type: CTS-402 ; Serial Number- 4021097 :
Carrier Frequency fc: __2279.5 MHg: Date: 6/30/75 . By: JFE :

IV. Modulation Response vs. Temperature
+3.0 TT
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sl
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-20°C,+5°C,+50°C
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Modulation Response - DB
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i EER gAY

.1 1 10 100 1000

Frequency (Khz)

V. Linearity at Ambient
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f “‘ NORTHEASTERN UNIVERSITY '
§ % _»___‘__M_HEvaluauon Tests ~ _RF Telemetry T ransmitter - Sheet 3
" — T - — = e —
*» 3 Make: CONIC | Type:_ CTS-402 . Serial Number. 4021097
% Carrier Frequency fc. 2279.5 MHz, Date: 6/30/75 ; By:__ JFE A
¥ o — e —— = e ———
i %ﬁ ]
’g; VI. Spurious Emission (Antenna Conducted) £
|
4 Frequency Mhz DB Down from fc Identification i
4 i
¥ d
2026 109 + 3 fc - 22fx .g
" 2262 88 + 3 fc - 3fx/2 !
2279.5 0 carrier frequency |
2291 88 + 3 fc + fx ‘
2532 M2 + 3 fc + 22fx
¢ 3419 1M1 + 3 3fc/2 ;
4559 71 + 3 2fc ‘
i. -
NOTE: W.S.M. R. Regulation No, 105-2-60 requirement ig 95+101log Pt C3 Down
T'E from carrier,
VII. Miscellaneousg
‘. 1. Maximum Distortion <2.0% ' I
| 2. Incidental FM <500 Hz PEAK
' ? 3. Power Requirement 19.6 watts
. 4, Efficiency 16.8%
5. 0.C, aS.C,. Protection 0K ‘
6. Other Checks freq at 5:1 VSWR = 2279.5029
| E carrier shift = +0.000132% fc for 5.1 VSWR 1
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NORTHEASTERN UNIVERSITY

Evaluation Tests - RF Telemetry Transmitter - Sheet 2
Make:_ CONIC ; Type: (IS-402 ; Serial Number: 4021098 ;
Carrier Frequency fc:_ 2279.5 MK Date:_ 6/30/75 ; By:_ JFE ;

IV. Modulation Response vs. Temperature

+3.0 T - I ] TIT
8 +2.0 +
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o | -20°C
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] V. Linearity at Ambient
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NORTHEASTERN UNIVERSITY

_Evaluation Tests - RF Telemet ry Transmitter - Sheet3d

. e GONIC ., Tyve. CIS-402__ . Serial Number. A
! Carrier Frequency fc: _2279.5 MHz; Date: 6/30/75 ; By:__ _JFE ;
V1. Spurious Emission (Antenna Conducted)
g Frequency Mhz DB Down from fc Identification
i 1140 64 + 3 1/2 fc |
i 2026.5 106 + 3 fc - 22fx ‘g
B 2155 100 ¢ 3 fc - 114 3-
B 2262.3 89 + 3 fc - 3fx/2
%\ 2279.5 0 carrier frequency
1 %4 2291 87 + 3 fx + fx
N 2314 86 + 3 fc + 3fx
i 2406 1M +3 fc + 11fx
¥ 2532.5 N2+ 3 fc + 22fx ;
1| 3419 9 ¢ 3 3fc/2 *
f{ 4692 70 £ 3 2fc
- 5699 68 + 3 5fc/2
% - 6838.5 : 83 +3 3fc
;
NOTE: W.S. M. R. Regulation No. 105-2-60 requirement is 55+101log Pt C 3 Down i
P from carrier,. ;
5 VII. Miscellaneous
\ 1. Maximum Distortion <2.0%
\; 2. Incidental FM <500 Hz PEAK
i 3. Power Requirement 19.6 watts
4. Efficiency 16.8%
; 5. O0.C. a S.C. Protection 0K
6. Other Checks freq at 5:1 VSWR = 2279.5030

carrier shift = +0.000131% of fc for 5:1 VSWR
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NORTHEASTERN UNIVERSITY
Evaluation Tests - RF Telemetry Transmitter - Sheet 2
Make:_Conic ; Type:.__ CTS-402 & Serial Number:_ 4021099
Carrier Frequency fc; 2259.5 MHz: Date:  6/23/75 By: __PJR

IV. Modulation Response vs. Temperature

Modulation Response - DB

Deviation in Khz

+3.0 IT A 0 014 —i TTHAF H
+2,0 — ] —— |
+1.0
| 1 - Ll
0 \ HHH-20°C, +5°C
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-2.0 H
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31 1 10 100 1000
Frequency (Khz)
V. Linearity at Ambient
300 P 3 '4_ 1 |
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nes et T =0.235
100 - =0.188
LITTTTY L T T 1111 ]Em'0-14]
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‘ NORTHEASTERN UNIVERSITY
Evaluation Tests - RF Telemetry Transmitter - Sheet 3 ;
Make:___CONIC . Type: CTS-402 Serial Number:__ 4021099 ; ;
Carrier Frequency fc:__ 2259.5 MHz; Date: 6/23/75 By:__PJR ;
ﬁj» VI, Spurious Emission (Antenna Conducted)
y Frequency Mhz DB Down from fc Identification 2
8 2138 93 + 3 fc - 9fx 5
s%
4 2246 79+ 3 fc - fx
4 ;
S 2259.5 0 carrier frequency ?
2273 80 + 3 fc + fx
% 2381 110 ¢+ 3 fc + 9fx
% 3389 108 + 3 3fc/2
i 4519 70 + 3 2fc
NOTE: W.S. M. R. Regulation No. 105-2-60 requirement is 55+10log Pt C3 Down
from carrier,
VII. Miscellaneous
Maximum Distortion <2.0% 1

Incidental FM

<500 Hz PEAK

Power Requirement

o W N e

18.2 watts

Efficiency

16.1%

5. O.C. aS.C. Protection
6. Other Checks

0K

freq at 5:1 VSWR = 2259.4989

carrier shift = +0.00292% of fc at 5:1 YSWR
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NORTHEASTERN UNIVERSITY
Evaluation Tests - RF Telemetry Transmitter - Sheet 2

Make: Conic ; Type: CTS-402 ; Serial Number: 4021100
Carrier Frequency {c: 2259.5 MiE: Date: 6/23/75 ; By: PJR

IV. Modulation Response vs. Temperature

+3.0
8 +2.0
]
[}
2 +1.0 ‘
! 8 1 -20°C |
; & 0 +5°C,+80°C
» = +30°C,+55°C !
*£ ° .
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B
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: .1 1 10 100 1000
;{g Frequency (Khz) ’
& V. Linearity at Ambient ]
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X Fvaluation Tests -

Make:  CONIC

NORTHEASTERN UNIVERSITY

RI lclemetry Transmitter - Sheet 3 .

Tye: CTS-402 . Scrial Number: 4021100 R
Carrier Frequency fc: _ 2259.5 MMz Date: 6/23/75 . By: PJR
VI. Spurious Emission (Antenna Conducted)
Frequency Mhz DB Down from fc Identification

2016 110 £ 3 fc - 18fx

2138 90 + 3 fc - 9fx

2246 85+ 3 fc - fx

2259.5 0 carrier frequency

2273 85+ 3 fc + fx

2381 100 + 3 fc + 9fx

2502 110 + 3 fc + 18fx

3389 97 + 3 3fc/2

4519 90 + 3 2fc

NOTE: W.S. M. R, Regulation No. 105-2-60 requirement is 55+10log Pt L3 Down

from carrier.
VII. Miscellaneous

O)U\-BNNH

Maximum Distortion

<2.0%

Incidental FM

<500 Hz PEAK

Power Requirement

21.0 watts

Efficiency

12.2%

0O.C. a S.C. Protection
Other Checks

0K

freq at 5:1 VSWR = 2259.4899

carrier shift = -0,0017% of fc for 5:1 VSWR
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; : NORTHEASTERN UNIVERSITY
& Evaluation Tests - RF Telemetry Transmitter - Sheet 2
i Make:_Conic i Type: CT5-402 ; Serial Number: 4021701 ; !
Carrier Frequency fc:__ 2259.5 ; Date: 6/23/75 ; By:_PJR ; {
%5 IV. Modulation Response va. Temperature
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. 8 +2.0 ;
4 ! '
v 9 !
; 2 +1.0 i
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€ 0 -20°C,+55°C,+80°C |
§
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+
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; .1 1 10 100 1000
% Frequency (Khz)
§ V. Linearity at Ambient
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L NORTHEASTERN UNIVERSITY
_ad _Evaluation Tests - RF Telemetry Transmitter - Sheet 3

Make:CONIC . Type. CTS-402 . Serial Number:__ 4021101 ; .
? Carrier Frequency fc: 2259.5 MHz; Date: 6/23/75 ; By: PJR : k
i VI. Spurious Emission (Antenna Conducted) 3
§ Frequency Mhz DB Down from fc Identification ) 1
¢ 2138 92 + 3 fc - 9fx {
%g 2246 86 + 3 fc - fx §
% 2259.5 0 carrier frequency %
2273 86 + 3 fc + fx 7
&

£ 2381 105 ¢ 3 fc + 9fx

g 3389 101 + 3 3fc/2 |
4 4519 65 + 3 2fc i -

NOTE: W.S. M. R. Regulation No. 105-2-60 requirement is 55+101og Pt L3 Down
from carrier,

VII. Miscellaneous

Maximum Distortion <2.0%

Incidental FM <500 Hz PEAK

Power Requirement 19.7 watts

Efficiency 14.7%

O.C. a S.C. Protection 0K

Other Checks freq at 5:1 VSWR = 2259.4770
carrier shift = -0.007521% of fc for 521 VSWR
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\ fj NORTHEASTERN UNIVERSITY
} ‘ i Evaluation Tests - RF Telemetry Transmitter - Sheet 2
)
| ¥ Make: Conic Type: CTS-402 ; Serial Number: 4021102 ;
p ] Carrier Frequency fc: 2259.5 MHz: Date: 6/23/75 ; By: PJR 2
%
IV. Modulation Response vs. Temperature
ﬁ +3.0 T T T IO 3 | =1
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NORTHEASTERN UNIVERSITY ¥
e— e .. _Evaluation Tests - RF Telemetry Transmitter - Sheet 3 ;
" % Make: _ CONIC . Type:__ CTS-402 . Serial Number:__4021102 :
?:* Carrier Frequency fc:__2259.5 MHz, Date: 6/23/75 ; By: PJR H ;
"" VI. Spurious Emission (Antenna Conducted) x
? Frequency Mhz DB Down from fc Identification ' %*
L 2016 100 + 3 - fc - 2fx :
2138 90 + 3 fc - fx
; 2259.5 0 carrier frequency
: 3389 80 ¢ 3 3fc/2
; 4519 67 + 3 2fc
: -
%
NOTE: W.S.M.R. Regulation No. 105-2-60 requirement is 55+10log P, 3 Down T
from carrier,
VII. Miscellaneous
1. Maximum Distortion <2.0%
2. Incidenial FM <500 Hz PEAK
[ 3. Power Requirement 17.91 watts
4. Efficiency 13.1%
5. O.C. aS.C. Protection 0K
6. Other Checks freq at 5:1 VSWR = 2259.4893

carrier shift = -0,0004421% of fc for 5:1 VSKR -
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, NORTHEASTERN UNIVERSITY
Evaluation Tests - RF Telemetry Transmitter - Sheet 2

Make: Conic ; Type: CTS-402 ; Serial Number: 4021103
! Carrier Frequency fc: 2259.5 MHz: Date: 6/23/75 ; By: PJR
| IV. Modulation Response vs. Temperature
+3.0
8 +2.0
"
¥ 2 +1.0
2 - -20°C,+5°C, +55°C
& 0 +30°C
e +80°C
! : °
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Frequency (Khz)
V. Linearity at Ambient
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¥ NORTHEASTERN UNIVERSITY
” —w_ . _Evaluation Tests - RF Telemetry Transmitter - Sheet 3
Make:__CONIC __ ; Type:_ CTS-402 Serial Number:__ 4021103
1 Carrier Frequency fc:  2259.5 MEz; Date: 6/23/75 ; By: PJR
{i —_ , B
-3
X VI. Spurious Emission (Antenna Conducted)
Frequency Mhz DB Down from fc Identification
1506 85 + 3 2fc/3
: 2016 103 + 3 fc - 18fx
; 2245 93 + 3 fc - fx
; 2259.5 0 carrier frequency
f
: 2273 93 + 3 fc + fx
3389 83 +3 3fc/2
4519 63 + 3 2fc
E \
% |
NOTE: W.S. M. R. Regulation No. 105-2-60 requirement is 55+101log Pt L3 Down
from carrier,

f‘ VII. Miscellaneous
% 1. Maximum Distortion <2.0%
‘ 2, Incidental FM <500 Hz PEAK

3. Power Requirement 16.8 watts

4. Efficiency 12.4%

5. O.C, a S.C, Protection 0K

6. Other Checks

freq at 5:1 VSWR = 2259.4908

carrier shift = -0.000619% of fc for 5: 1 VSWR
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. NORTHEASTERN UNIVERSITY f'
' Evaluation Tests - RF Telemetry Transmitter - Sheet 2
& Make: CONIC ; Type:_ CTS-402 ; Serial Number: 4021104 ;
: Carrier Frequency fc;:_2269.5 Mpg: Date: 7/1/75 ; By:_JFE ;
@- IV. Modulation Response vs. Temperature
: +3.0 | » S
B 2 +2.0
F
£ 110
: g :
&
% g ) 1 +80°C
§ s +30°C,+55°C "
9 -20°C,+5°C i
‘f 8 -1.0] i
; g |
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1
-3,0 : !
3
.1 1 10 100 1000 ;
Frequency (Khz) ?
g
V. Linearity at Ambient i
300
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£ 200 —+ “
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NORTHEASTERN UNIVERSITY - —

Evaluation Tests - RF Telemetry Transmitter - Sheet 3 4
Make:__ CONIC ; Type:_ CTS-402 ; Serial Number: 4021104 ;
Carrier Frequency fc:__ 2269.5 MHz; Date: 7/1/75 ; By: JFE ; i
VI. Spurious Emission (Antenna Conducted) g
Frequency Mhz DB Down from fc Identification
1139.5 82 +3 fc/2
2143.5 9 + 3 fc - 9fx
%
2255.5 97 + 3 fc - fx i
. 4
2269.5 0 carrier frequency i
2283.5 102 + 3 fc + fx
2395.5 106 ¢ 3 fc + 9fx
3404 88 ¢ 3 3fc/2
4539 59 + 3 2fc
NOTE: W.S. M. R. Regulation No. 105-2-60 requirement is 55+101log P, LB Down
from carrier,
VII. Miscellaneous
. Maximum Distortion <2.0% :
. Incidental FM <500 Hz PEAK g -

1

2

3. Power Requirement 15.4 watts
4. Efficiency 16.8%
5
6

. O0.C. aS.C. Protection 0K
freq at 5:1 VSWR = 2269.5019

. Other Checks

carrier shift = +0.0000837% of fc for 5:1 VSWR
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Evaluation Tests

NORTHEASTERN UNIVERSITY

RF Telemetry Transmitter - Sheet 2
Make:_ CONIC ; Type:__ CTS-402 Serial Number: 4021106
Carrier Frequency fc: 2269.5 MM Date: 7/1/75 By:_ JFE
IV. Modulation Response vs. Temperature
+3.0
e T
8 +2.0 }————
"
2 +1.0
g -20°C
o B +5°C+30°C
x +55°C+80°C
§
q -1.0|
B
0
= -2.0
-3.0 -
.1 1 10 100 1000
Frequency (Khz)
V. Linearity at Ambient
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y Make:_ CONIC _; Type: cTs-402 Serial Number: __ 4021106 N g
‘g Carrier Frequency fc:  2269.5 MIz; Date:__]_[lﬂS________; By: __JFE §
i VI. Spurious Emission (Antenna Conducted) ;,
;é Frequency Mhz DB Down from fc Identification
%’ 1135 82 + 3 fc/2
§ 1602.5 95 + 3 fc - 58fx
% 2146 92 + 3 fc - 11fx
2269.5 0 carrier frequency
4 b
] 2303 70 £ 3 fc + 3fx
. _‘

; 2315 88 + 3 fc + 4fx i
2396 103 + 3 fc + 11fx 1", l
?* 3404 77 £ 3 3fc/2 {
4539 60 + 3 2fc
4665.5 57 + 3 2fc + 11fx
NOTE: W.S. M. R. Regulation No, 105-2-¢0 requirement is 55+101log Pt LB Down
from carrier.
VII. Miscellaneous s
1. Maximum Distortion <2.0% 3
2. Incidental FM <500 Hz PEAK g ..
3. Power Requirement | 19.6 watts
4. Efficiency ' 14.28 %
5. O.C. aS.C. Protection  OK ,
6. Other Checks freq at 5:1 VSR = 2269.5069
carrier shift = +0.000304% of fc for 5:1 VSWR
]
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i Make:_CONIC ; Type:__CTS-402 ; Serial Number:_ 4021107 :
i Carrier Frequency fc