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GENERAL

Introduction

The MT zlMT 3 repeater system is a VHF/UHF radio system which is characterized by high

performance and reliabiiity under the most severe environmental conditions. The total system is

designed to provide dependable, low maintenance performance, even in the most ditficult
circumstances.

The MT zlMT 3 series of modules are packaged in the compact Eurostandard (5"h x 2.8"w x
7.5"d) housing, and are robustly designed for mountain top or transportabie applications. All of
the modules use high reliability components and each moduie is accompanied with a complete

operational t€st report on delivery.

The MT 2lMT 3 radio system is specifically designed to deliver high performance under adverse

conditions and comply with the design specitications and the Industry Canada (IC) Radio

Standards Specification (RSS 119). In addition, voltage stress testin-e is done over the range of
+10 to +17 Volts DC which is followed by a24 hour burn-in.

When the VT-2 transmitter is used as an exciter for the VHF AMP-2 power amplitier (PA) module.

it will provide an adjustable 10 to 30 Watts RF output over the 138 to 174MHz VHF tiequency

range. When the VT-3/150 transmitter is used as an exciter the RF output is only adjustable tiom
20 to 30 Watts.

The VHF AMP-2 family contains three models (AMP-21145. AMP-2/155. and AMP-21170)

covering three frequency bands 138-150 MHz. 150-162 lvlHz. and 162-174MHz respectively.

The VHF A",VIP-2 power PA mates with the VT-2 VHF transmiuer exciter module or VT-3/1xx-Sx

transmitter exciter module. The combination may be mated with either the MT 2 or NIT 3 series

radio systems subrack.

1.2 Printed Circuitboard Numbering Convention

To ease troubleshooting and maintenance procedures, Daniels Electronics Limited has adopted a

printed circuitboard (PCB) numbering convention in which the last nvo digits of the circuitboard

number represent the circuitboard version. For example:

. PCB number +3-9i2010 indicates circuitboard version 1.0:

. PCB number 50002-02 indicates circuitboard version 2.0.

All PCB's manutactured by Daniels Electronics are identitled by one of the above conventions.

',1E DANTELS
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1 .3 Performance Specifications

Frequency: 138 to LT Nttlz

Models ANIP'21145, AMP-2155, AMP-2170

Output Power: 10-30 Wuts (set by MT-2 exciter)
20-30 Watts (set by MT-3 exciter)

Outputlmpedance: 50 C)

Spurious & Harmonics: Less than 0.25 uW

Operating Voltage: +13.8 VDC nominai. range +11 to +16 VDC

Transmit Current 3.5 to 5.5 A @ 30 W 138-174 NIHz

Standby Current: lvlinimum 2 mA options 20 mA

Thermal: Thermal i.nterlock disables @ 80oC (175oF)

Duty Cycle: Continuous (with Fan) -40oC to +60oC Operation
Intermittent (without Fan) -40oC to +60oC

Options: 'Power on indicator.

Exciter YT-2 4 W output tor 30 W P.A

D.O.C. Approval No: YT-z & AMP-2/150: 142193 429 C (Land)
YT-z &. AMP-?150 142821531 L (Nlarine)

VT-3 & tuMP-2/150: 142194 316 C (Land)
VT-3 & AMP-2150: 112822163L (Marine)

F.C.C. Approval: H4IYT-Z
H4IVT-30

1.4 Physical Specifications

Ope rating Te m perature :

Operatin,e Humidity:

RF Connectors:

Corrosion Prevention:

Physical Dimensions:

Weisht:

Features:

-.lQoc to +60oC

Up to 957o R.H. @ 25oC

Type N Standard

Anodized aluminum consu:r-lction. Stainiess steel
hardware. Se lectively ap plied Co ntb rmai c oated

-elass epoxy printed circuit boards.

Width: Height: Depth:
l.4.2 cm (5.6") 12.8 cm (5.05") l9 cm (7.5")

1.6 k-s (3.5 lb)

.Heavy Dury Aluminum Heirtsink:

.Full power and overtemp indicators

.Thermai switched (+-10"C) Fan.

nE DANIELS
UL. ELECTRON'CS
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THEORY OF OPERATION

General

The MT-2 series VHF A-,MP-2 power amplitler consists of a main RF printed circuit board (PCB)

and a RF sensor PCB. The VHF AMP-2 power amplifier is compatible with all MT-2 and MT-3

rack mounting systems and I/T-2 VHF and VT-3/1xx-Sx exciters. The VHF fu\IP-2 has three

models {AMP-211,45, AMP-2/155, and AMP-21170) covering three frequency bands

1 3 8- 1 50 lvlHz. I 50- 1 62 IvIHz. and 162- Li 1 MHz respectively.

2.2 RF Sensor Circuitry

DC power is applied at two points to the power ampliiier: +9.5 volts regulated to pins 86. Z6 and

+11 to +i6 volts to pins B2.22. The +9.5 volts DC is applied to ail RF sensing circuits ie: RF

power O/P indicator transistors Q2 and Q3: and the wideband S.O.E. transistor Qi.

RF sampiing via C28 is rectit-ied and tiitered by CRl. C29. end C30 (RF PCB). This DC ievel is

applied to Q3 via connector J2. Rll provides DC drive to Q2 theretore settin-e the RF O/P power

threshold for CR4 (TX PWR. LED).

2.3 RF Circuitry

The VHF YT-2 or VT-3/lxx-Sx 4 watt exciter drives the VHF AMP-2 power amplitier. RF is t-ed

throu-eh J5 (exciter input) to Ql. a wide band SOE transistor. Ql is mounted through the extrusion

to the heatsink but maintains thermal contact to TH I (thermal switch) via the extrusion. C2

provides input matching to Ql and is peaked tor minimum retlected power. C17 and C19 match

the collector of Qi to the low pass t-Llter network and shouid be peaked tbr maximum RF power.

The RF power is sampled by C28. then rectit-ied throu-eh CR1. C29. and C30. This D.C level is

applied to the R.F sensor board and is used to adjust CR.4's intensity level tiom 10-30 watts. The

Low pass tilter network L7, L8. L9. L10 and associated capacitors provide a 250 ivlHz LPF cut

otf tiequency. C4 and C 13 are select values dependent on the frequency band.

TH2 rhermal switch activates the tront panel fan when the temperature in the proximity of Ql
reaches +;t0oC. The fan is connected to the po.sitive 11 VDC - 16 VDC supply. theretore

variations in tan noise and velocity are normal under various supply conditions.

nE oANEt-S
,JL ELECTRONICS
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3. INSTALLATION AND SITE OPERATION

Ihe VHF AMP-2 RF power amplit'ier is approved tbr operation with the VT-2 or VT-3/lxx-Sx
exciter. Complete M3 subracks shipped directly from the factory are normally set to the

appropriate oprions and O/P power calibration as requested by the customer. These units require

no recalibration.

For VFIF AIvIP-2 RF power amplitiers shipped separately from the MT-2 racks, instali as outlined:

1. Cont-rrm exciter and PA are aligned tor the same frequency. (See Ali-enment Procedure).

2. Remove the blank cover plates or TX-RX pair in the "B" System subrack slots.

3. Install the VHF AMP-2 in slot 39 (visible via the marker hole on the upper lett VHF A-lvIP-

2 front panel).

NOTE: If the unit is set up with the exte nder card there will be a voltage drop of + I to +i.5
VDC when the power amplitier is transmitting. This volta,ee drop must be

compensated tor valid power O/P readings. Adjust the power supply tbr 13.8YDC

at the power amPlitier.

4. Connect the output of the exciter to the input of the VHF A.\1P-2 power amplitler with the

cable provided.

5. Connect the antenna system and key the transmitter. The LED indicators are det'ined as

tbllows:

A. Power Indicator - indicates +13.8 VDC is applied to the transmitter when the ON-

OFF switch is activated. An internal connector on the sensor PCB disables the

power indicator LED in the event standby LED current drain must be eliminated.

B. TX Indicator - indicates that a preset torward RF power level is present at the

transmitter output. The threshold level is internally adjustable tbr various RF output

levels over the 10-30 watt ran,se.

C. OT Indicator - (over temperature) a thermostat control switch intemrpts the input

supply voltage (nominally +13.8 VDC) to the PA when the heat sink temperature

exceeds 175 'F (80 "C). The over te mp thermostat will reset at 1,15 'F (63 'C). thus

providing hysterisis. The OT intiicator is only operational when exciter drive is

present.

The tan is activated auromatically whe n the VHF PA O/P transistor lemperature sensor reaches

+40oC. The tan's operlting temperature rir.nse is -2(loC to +60oC. The tan sensoi'wiil not

activate the tur when ambient temperature i.s belitw -20oC.

A? DAN|ELS
LJE r*ctnoutcs
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4.

4.1

VHF AMP.2 ALIGNMENT

Test Equipment List

To align the transmitter the following test equipment is recommended:

M-2/M3 rack/system monitor
Power supply regulated 0-16 volt DC @ 10 A
Wattmeter, Bird 6104
Socal, power pad 50 ohm splitter, dummy load

Spectrum Analyzer IFR 7550

Alignment Tool Johanson 8777

Extender Card Daniels EC-48R or EC-48UK
SWR Meter, 10 W 200 MHz
Dummy Load 50Cr 50W
Current Meter (10A)
DC Voltmeter

Amplifier Alignment

1. Remove the right side extrusion from the 4 watt exciter. Install the exciter in the

system A side of the M-2 or M-3 subrack. Remove all receivers from the M-2 rack
(this will facilitate easier power O/P calibration).

2. Install the extender card in the location for the VHF AMP-2 power amplifier
(System B). Connect the extender cable to the VF{F AMP-2 module and connect

the RF exciter output of the exciter to the input of the VIIF AMP-2 PA via the

VSWR meter.

Turn the power adjustment pot, (R49) in the exciter transmitter fully clockwise in
order to achieve the maximum power output. Attach a wattmeter, terminated with a
50 ohm resistive load to the output of the VI{F AMP-2. Apply +13.8 VDC to the

subrack, activate the transmitter (exciter and VHF AMP-2) and measure the DC
supply voltage on the Thermostat (THl) temperature switch lug. Adjust the

external power supply voltage until there is +13.8 VDC at the THI thermostat lug.
This will compensate for the DC voltage drop across the extender card and cables.

While the VF{F AMP-2 is tuned for maximum RF power output it may be necessary

to re-adjust the power supply to maintain +13.8 VDC at the VF{F AMP-2 supply

input (measure at TH1).

4.2

J.

4.
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5. Monitor the RF power output of the VFIF AMP-2 and adjust Cl9, CI1 and C2 for
maximum output power, minimum current, and the lowest VSWR (typically 1.1:1,

,, *aximum 1.5:1 between 10 to 30W) respectively.

6. Set the power amplifier power to l0W and adjust C2 for minimum VSWR. Set the

power amplifier power to 30W and readjust C2 for minimum VSWR. Recheck the

VSWR at 10W.

Remove the VSWR meter from between the exciter and VFIF AMP-2 and set the

power amplifier output to 30W and readjust Cl7 , C19 for maximum power and

minimum current. Do not adjust C2.

NOTE: C17 has a broad tuning range that mainly affects the current consumption of the

VIIF AMP-2.

IMPORTANT: Remove the VSWR meter before adjusting for the desired power output level.

Set the O/P power by adjusting the exciter level. (See rack mounting
positions figure 1)

7. Confirm RF output spectral purity by measurement using a power splitter with a

spectrum analyzer. Adjust the external DC voltage supply from +11 to +16 VDC
and confirm that there are no observable changes in the spectral purity.

NOTE: Extreme mistuning of capacitor adjustments may result in spurious emission,

excessive ryff AMP-2 PA) current consumption and high exciter to VI{F AMP-2
VSWR. Maximum continuous collector current for Ql is 7 Amps @ +16 VDC.

Capacitor Selections

4.3 Sensor Circuitry

1. After completion of the Amplifier alignment, set the PA power to i0 watts and

adjust Rl1 until the LED CR4 is barely visible. Set the Power to 30 watts and the

LED should be bright. This control is set to indicate that a forward RF power

condition is present at the Vgf'AMP-ZPA output.

OPTION:
Power Indicator (13.8 VDC) consumes 15-20 mA. Disabled by removing JUl.

DE P!!l',1"o*,u'

tl ')a--

Model Frequency CI C3 C1 c13 c18

AMP-21145 138-150 MHz l20pF 60pF 33pF 43pF lOpF

AMP-21t55 150-162 MHz 100pF 60pF Not Installed 43pF Not Installed

AMP-21170 162-174MHz 33pF 43pF Not Installed 75pF Not Installed

VFIF 30W Power Amp Instruction Manual AMP-2 138-114MHz



5. ILUSTRATIOIYS AND SCHENIATIC DIAGRAMS
5. 1 Rack lVlounting Positions
Figure 5- 1

CONTROL
MODLTLE, -l TR,{.|\TSMITIER

E(C:IB.

REG,NER POWER.T\,{PLIFIER
.{.\tP-2

SYSIE\{ YONITOR
SM-]B

I

8843lvI1

AT DAMELSIJE trccrnorucs

Illustrations And Schematic Diasrarns 5-l
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VHF AMP-2 Power Amplifier Block Diagram
Figure 5-2

R.F. AMP
Q1
MRF 1946

OVER TEMP
SHUTDOWN
+70 C

OVER TEMP
FAN SWITCH
+40 C

OVER TEMP
INDICATOR

8842M2
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'JT 
ELECTFIONICS

<) VHF 30W Power Amp Instruction Manual AMP-2 138- 174 MHz

+11 TO
+16VDC



,.C,D

/r'

H

A-\
o?
o
o
Og

C
oa\o

ov
OUa\o

,o\,\'o\o

5.3 VHF ANIP-2 Erploded Yiew
Figure 5-3

Amplifier Access:

l. Remove screws A-D (M3XSmm CSK).
2. Remove screws E-H (M3X6mm PAN).
3. Lift off left side tuning cover.
4. Lift off wrap around cover.

8842M3

DE Et!l"hz*,""

Illustrations And Schematic Desisns 5-3



5.4 YHF AMP-2 RF Sensor Board Component Layout
Figure 54

OVEH TX MAIN
TEMP POWEH POWER
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H19
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16 AWG WIRE

32 PIN TYPE F CONNECTOH

8843M4A
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5.5 YHF AIIP-2 Sensor Board Schematic Diagram

Figure 5-5

F1
8 AMP

SWITCHED POWEFI?2-1 SW1 TO POWER AMP, PCB.
>---------1H-RD

I

I

I

Pz-z lswl J2-3
#-)
oRANGE GREEN

pe-s L5

+9.5VDC
SWITCHED

c23
1nF

l^^^l

f ronr JT'v

c19
I OnF

, R19
360Fi

cR4
, FULL

TO HEMOTE POWER
O/P FAIL INDICATOH

R14
1K2

ON
BACK

MAIN
POWER

c20
1 o0nF

NOTES
1) 'OENOTES COMPONENTS NOT INSTALLED.
2) ALL RESISTORS 1 /2 WATT UNLESS OTHEHWISE STATED.

03 R1o2N22224 1K2

3K3 c17 _ TiJi

SWITCHED
+11 TO *16VDC

YELLOW

HIGHEST qEFEHENCE 9ESIGNATOFS

L5
c3 R19 a2

1

,.]NUSED FEFEFENCE DESIGNAIORS

i aRl-cF2 o
a1-48 -L{

NE OAN'ELSuL ELECTRON,CS vtcraqAB.c.

TITLE: RF SENSOR BOAHD W30

JATE :6 ocr '99t I owru gv, s. sr,rmolr I APqvD

-.WG No: 8842Ms owc BEV DATE: 14 DEC 1992

3CARD No: 43'8&3 3OARD FEV:

lllustrations and Schematic Diasrams 5--5
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5.6 YHF AIIP-2 Power Amplifier Board Component Layout
Figure 5-6

FHEOU ENCY BAND SELECTION
C1 C3 C4 cli e1c

1 38-150MHz '120oF 60pF QQntr 43pF 1 0oF
150-162MHz 1 00oF 60oF Not lnstalled 43oF Not lnstailed
162-174MHz 33pF 43pF Not lnstalled 7SpF Not lnstalled
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5.7 VHF AMP-2 Power

Figure 5-7

100nF

L1

L5-20pF

Amplifier Schematic Diagram

M

dBBPOf
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9r{n6ED

RFWEE
WFLE dJT
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MRF 198

c2
33pFI

1 0n 0.5w

N OTES
I ) ALL RESISTORS ]i 2 WATT UNLESS OTHEBWSE STATEO
?) TH1 TH€RMOSTAT 15 IN IHEB{ALCONTACT WITH CASE,
3) 'DENOTES COMPONENT USED TO MATCH iMPEOENCE

WnH O1. VALUE lS 75oF OB 43pF lF Cl 7 TUNEO TO BOTTOM.
d) "DENOTES COMPONENT USEO TO MATCH IMPEDENCE
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CATE: :5 oCT 1991 I olvr 8y S. sgnrHoru I lpnvO
O rG No: 3442M78 DWG REV OATE: 04 NOVEMBER l9S4

3OAB0 No {}884221 BOARO REV: 2.1

lllustration.s and Schematic Diasrams 5-7
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6.

6.1

PARTS LIST . VHF AMP.2

VHF AMP-2 Power Amplifier Parts List - PCB No. (43-884221)

Ref
Desig Description Part No.

Cl CAP., 33pF METAL CLAD, 57o Z50Y

Cl CAP., I00pFMETALCLAD, 57o250Y
Cl CAP., I20pFMETALCLAD, 5Vo250Y
C2 CAP.. TRIM. 1.5-2OpF VERT. >l2T
C3 CAP.,43pF METAL CLAD, 5Vo 25Y
C3 CAP., 60pF METAL CLAD, 5Vo 250Y

C4 CAP., l0pF CER.,+-27o,100V,NP0
C4 CAP., NOT INSTALLED
C6 CAP.,43pF METAL CLAD, 57o250Y
C1 CAP., l20pF METAL CLAD, 5Vo250Y
C8 CAP., lnF METAL CLAD, 57o 35OY

C9 CAP.. l0nF CER., 80/-207o,63Y, .2"5P

Cl0 CAP.,47;rF DIP. TANT. 2O7o,35Y

C11 CAP., 22prF DIP. TANT. 2O7o,2OY

Cl2 CAP., l00nF MONO., 207o,50Y,75U
Cl3 CAP., 43pF METAL CLAD, 57o,250Y

Cl3 CAP.,75pF METAL CLAD, 5Vo,250Y
Cl5 CAP., I00pFMETALCLAD, 57o250Y
CL7 CAP., TRIM. 1.5-20pF VERT. >127
C18 CAP., l0pF METAL CLAD, 57o,25Y
CI8 CAP., NOT INSTALLED
C19 CAP., TRIM. 1.5-20pF VERT. >l2T
C2O CAP., zl3pF METAL CLAD, 5Io 250Y
Czl CAP.,43pF METAL CLAD, 5Vo 25OY

C22 CAP., 33pF METAL CLAD, 57o 250Y
C24 CAP.,43pF METAL CLAD, 57o 250Y
C26 CAP., 33pF METAL CLAD, 57a 250Y
C27 CAP., l8pF METAL CLAD, 57o 25OY

C28 CAP.,2.0pF MICA, +/- .5pF,500V
C29 CAP.. l0nF CER.. 80/-207o,63Y, .2"5P
C30 CAP., 100pF CER2%o l00V NPO, .2"SP

CRI DIODE. MBD7OI HOT CARRIER

(138-162 MHz)
(162-174MHz'1

(138-150 MHz)

(t62-t14MHz)
(150-162 MHz)
(138-1s0 MHz)

(162-174MHz)
(138-162 MHz)
(138-150 MHz)
(150-174 MHz)

1046-1A330JCB
1046-2Al0licB
1046-2AtztlCB
1082-c1R5020F
1046-1A43OJCB
1046-lA600JCB
1003-lB100c0G

1046-lA430JCB
1046-2A12lJCB
1046-3Cl02JCC
1004-4810325V
1054-6M476M35
t054-6G226M20
1007-5Bl04M5U
1046-lA43OJCB
1046-lA750JCB
1046-2Al0lJCB
r082-clR5020F
1046-lAl00JCB

1082-ClR5020F
1046-tA430JCB
1046-lA43OJCB
1046-lA330JCB
1046-lA.430JCB
1046-lA33OJCB
1046-lA180JCB
1044-0A020DCD
1004-48 to3z5Y
1003-28l01coc

2005-MBD70I00

CONSUMABLE
1251-2B00Rl5K
l2 10-43030350
7 142- 1000 I 601

CONSUMABLE
1220-2T502005
t220-rT62t6t5
t220-tr62t6t5
t220-tT62t615
t220-tT62t615
1251-4A00100K

LI
L2
L3
L1
L5
L6
L7
L8
L9
Ll0
Lll

WIRE, BUSS, ISAWG O.IS''ID
CHOKE, RF/MOLILD.. I 50nH, l)Vo, 0.31

FERRITE..BEAD, 43 MIX, 3X3.5mm OD
WIRE, MAGNET, I6AWG, }IEAVY,BROWN
WIRE, BUSS, I6AWG, TIN COPPER

COIL, 2.5 TTJRNS, 2OAWG. O.I I''ID
COIL, I.62 TIIRNS, I6AWG, O.325''ID
COL, I.62 TURNS, I6AWG, 0.325''ID
COIL, 1.62 TI.IRNS, 16AWG, 0.325''ID
coL, 1.62 TtrRNS, 16AWG,0.325"ID
CHOKE, RF/MOULD., I OuH, I 07c..25 "

,1E DANIELS
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Parts List VHF AMP-2 Power Amplifier (continued)

Ref
Desig Description Part No.

Ql

RI
R2
R3
R4
R5

THI
TH2

TRANS, MRF i946, VFIF,3OW

RES.,390R METAL FILM, 57o.2W
RES.. lOR METAL FILM. 5%o O.5W
RES.,2R7 METAL FILM. 57o OSW
RES.. l5R METAL FILM, 57o 3W
RES., 100K METAL FILM, 57o 0.5W

SWITCH, TEMP/175"F, SPST, NC, IOA
SWITCH, TEMP.,4O'C, SPST, NO,3W

2025-MRF19460

1105-2A039lJI
l10l-1A0100JP
I101-0A02R7JI
I r05-lB0150JI
1101-5A0104JP

528 1- l75SB 15A
5281-C40SA3l0

nE DANTELS,JL ELECTRONICS
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6.2 VHF AMP-2 Power Amplifier lVlechanical Parts List - PCB No. (43-884221)

Descriotion Part No. Otv.

BUSHING, I/4'', I{YLON, 0.312" HOLE

TIE STRAP, .I''WX3'', LOCK.,I{YL.

CABLE, COAX, RG316 TFE, WHITE, I5.5CM
CABLE. SMA PLUG-N PANEL JK. l4cm
CABLE. SMA PLUG-N PANEL JK, l9cm
CABLE, N PLG-PLG, RG223/IJ, 37 CM

CONN, SMA STR. JK, PC MNT, .281

COVER, WRAP AROLIND, POWER AMP

GUARD, FOR 60mm SQ. FAN, STEEL
FAN, 12VDC, 60X60X25mm, 9CFM

FASTENER, QUICK RELEASE, C/PKG

PANEL, FR, SLK. Vru}IF PWR AMP.

HANDLE,28HP, GREY

}MATSINK, VT-30ruT-30, BLACK

HOUSING, .I56,CRIMP TERM,7 CCT

LABEL, FOIL, RF MODULE

LOCKWAS}IER, M3 SPLIT, A2

LUG, NO.IO, .85''L., INT. TOOTH

LABEL/LEXAN. 28HP. VIIF: RED
NAMEPLATE, BLANK, 28I{P, GREY

NUT, M2.5, SQUARE(5.0mm), ZINC
NUT, M3,IIEX,5.4mm FLATS, ,A2

NUT, M4,IIEX,6.9mm FLATS, A2

PCB, VIIF 3OW AMPLIFIER (VT-30)

HOLE PLUG,0.I87'' HOLE, NYLON, BLACK

5673-250N312A

5660-l003L0lN

7405-RG3r6000
7910-SP6NJ0l4
7910-SP6NJ0l9
CBL223-NPONPO37

5l l2-J28l00BG

3702-62302020

65 19-60602R0S
6510-6025t209

3702-tOO00t20

3802-61002010

3702- 10000628

5572-208849t0

5022-l56HS07L

3501-27 101000

5814-3M0LK00S

5682-S1085000

3536-t02t2805
3702-1000t228

5813-2M5SQ50Z
5813-3M0HX54S
5813-4M0HX69S

132t-80884221

567 l- I 87N062B

nE DA^,,ELSL'L ELECTRONICS
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Parts List VHF AMP-2 Power Amplifier Mechanical (continued)

Descriotion Part No. Otv.

CAP SCREW. M3x8 FmX SOCK-M2.5
SCREW, M5 x 12, PANiPHIL
SCREW, M2.5 x 12, C/SNK, FLAT PHIL, Ni
SCREW, M3 x 4, PANPHIL, A2
SCREW, M3 x 6 PAN PHILLIPS, ,A2

SCREW, M3 x S,OVAL C/S/PHIL,A2
SCREW, M3X8, PAN PHIL, A2
SCREW, M4 x 35, PAN/PHIL, A2

SEAL, SLOTTED, ,234-64 UNS-2

SIDE PANEL, VT.3O, I{EATSINK
PANEL, SIDE, l60mm, ALUMINUM

TAB, GND, VT-30 TRIM CAP., BR

NUT, SWITCH- I/4-4OUNS, BRASS.NI

SWITCH, TOG./DPDT, ON-NONE-ON

TAB, GND,M3,2-WAY/90-,BRASS/Ni

RECEPT.. TAB/.250'" 16. I4,INSUL
TERMINAL, TRIFLIRC./FEM., CRIMP, I 8-20
TERMINAL, TRIFURC./FEM., CRIMP, 22-26

WASHER, FLAT, M5, l0mm OD
LOCKWASI.IER, M5, SPLIT,A2 STEEL
LOCKWASI{ER, M4, SPLIT, A2

WIRE, PVC/STRAND., 16AWG, RED, 10.5cm
WIRE. PVC/STRAND., 16AwG, RED, 6.4cm
WIRE, PVC/STRAND., 22AWG, GREEN, I4.5CM
WIRE, PVC/STRAND ., 22 AW G, ORANGE. I4.5CM
WIRE, PVC/STRAND ., 22AW G, RED, I 8CM

WIRE, PVC/STRAND., 22AWG, YELLOW, l 8cm

5816-3M0SH08S
5812-5M0PP125
5812-2M5FPl2N
5812-3M0PP04S
5812-3M0PP06S
5812-3M0VP08S
5812-3M0PP08S
s812-4M0PP35S

1083-s234T640

3802-62002020
3102-23160000

3102-67002025

5219-2540BN00

5205-T2U2|P02

3702-67802010

5065-250R16A4
5022-l56CTFT0
so22-|56CTW3

5814-5M0FLA0S
5814-5M0LK00S
58r4-,1M0LK00S

7 tto-t6s26302
lLtO-t6526302
71 r0-18S16305
ttt0-22s07303
1 1t0-22501302
11tO-22501304

2

4

2

5

l0
8

t6
2

I
I
5

4
4
18

I
J

I
I
I
I
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6.3 RF Sensor PCB Parts List - PCB No. (43-884311)

Ref
Desis Descriotion Part No.

c15
c16
c17
cl8
c19
c20
c2l
c22
c23

CR3
CR4
CR5

FI

L5

Q2
o1

R9
Ri0
Rll
Rl2
Rl4
Rr5
Rl9

CAP., lpF DIP.TANT. 20Vo,35Y
CAP., l00nF MONO., 2O7o 50Y,Z5U
CAP., l2OpF CERZ%o l00V NPO .2"

CAP., lOprF DIP. TANT. 207o 25Y
CAP., lOnF CE,F.., 8Ol2O7o, 63V, . l "SP

CAP., l00nF MONO., 207o 50Y,Z5U
CAP., l0nF CER., 8Ol2OVo, 63V, . l "SP

CAP., l0nF CER., 8Ol2O7o, 63V, . l "SP

CAP., lnF CER., 107o. 100V, Y5P

DIODE, LED, PC MOLINT, ]'TTLON, R/A, RED, OPTIONAL
DIODE, LED, PC MOUNT,I{TLON, R/A. RED, OPTIONAL
DIODE, LED, PC MOTINT,I{YLON. R/A, RED, OPTIONAL

FUSE, 8 AMP FAST-BLO 1-I/4IN.

CHOKE/RF, FERRITE, 2.5 TURNS

TRANS, 2N2222ANPN, TO 18

TRANS,2N2222A NPN, TO 18

RES., 3K3 METAL FILM,57o 0.5W
RES., lK2 METAL FILM, 57o 0.51N

POT., lOK SINGLE TURN, HORZ. MTG.
RES.,56OR METAL FILM,5% O.5W

RES., lK2 METAL FILM, 57o 05W
RES., 560R METAL FILM, 5Vo 0.5W, OPTIONAL
RES..360R METAL FILM,57o 0.5W

1054-5A105M35
1007-58l04M5U
1003-2B12lCoG
1054-6E106M25
t004-4At03z5v
r007-5B104M5U
t00,4-4ALO3Z'Y
1004-4Al0325V
1004-3Al02Y5P

2017-391N05RD
2017-391N05RD
2017-391N05RD

5604-5GAGCO80

r2tt-4306t025

2020-2N2222A0
2020-2N2222A0

110r-3A0332JP
l l0t-3A0122JP
1i7l-s30103P1
1101-2A0561JP
1101-3A0l22JP
1101-2A056lJP
1101-2A036lJP

DE P!!11'r'o*'"r
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6.4 RF Sensor Mechanical Parts List - PCB No. (43-884311)

Description Part No. Otv.

XUf, tvtZ.S, FIEX,5.0mm FLATS, A2
SCREW, M2.5 x 10, CHEESE/SLOT, Ni
CONN, F/32, MALE, R/A PCB
FIEADER, .156",7 PIN/AU,LOCKING
FUSE CLIP.0.250'' DIAM.. WEAR
STANDOFF,7I32 OD, II4L,M'3, SWAGE
PCB, V}IF 3OW AMP. RF SENSOR
COVER, WRAP AROTIND, POWER AMP
TAB, .250'" 16- l4AWG,INSI]LATED

5813-2M0HX50S
5812-2M5CS10N
3720-6032M0RA
5022-t56IDO1L
5609-C250P01B
5917-7B48M30T
4321-8088431 I
3702-62302020
5065-250T16A4

2

2

I
I
2
4
I
I
I
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7. REVISION HISTORY

ISSLE DATE DESCRIPTION AND (REASON)

I Dec 88 . Section 6 (before blue books).

2 Dec 92 . Updated the manual text and parts list to match the current version.
The VSWR option is removed from the manual.
Updated to blue book.

3 Mar 93 . Changed No. 4lug to No. 2-3 lug

4 Aug 93 .Inserted "Reviewed By", page 2 section 1.
. Updated Front page and revision hystory page.

Amplifier PCB
. L11 was indicated in manual as coil, 1.62 turns, 16AWG, 0.325"ID,

1220 - LT 621 6 1 5, i s now CHOKE, RFAyIould ., 7OuH, 10Vo,.25",

l25l-4A00100K (Incorrect part was listed).
. Rl and R4 Part number was 1105-_Jl is now 1105-_JI

(Incorrect part number).
. R2 and R5 was I 101-_JH is now 1101-_JP (Incorrect part number).
. R3 was I lOl-_JE is now 1101-_JI (Incorrect part number).
. Label, foil,DOC S/N,VT-2IVT-30 was 39-891610 is now

3501-2421,1050 (Incorrect part number).
. Label, foil, FCC ID, H4JVT-30 was 39-892210 is now 3501-40211050

(Incorrect part number).
.was screw , 4-40 x 3/8", pan phil, SS 5802-440PP06S (2)

is now screw, 4-40x318, cap sock-3/32 SS 5802-44054.065 (2)

@asier to apply a specific torque to a allen key style head).
. Screw, M3X8, pan phil, AZ 5812-3M0PP08N (16) (was not shown).
. Was cover, wrap around, MT-2 T)UAMP 3702-62302005

is now cover, wrap around, power amp 3702-62302020
(Wrap around changed to avoid having to modify the TX wrap around)

Sensor PCB
. R9, R12, R14, Rl5, R19 was 1101-_JH is now 1101-_JP

(Incorrect part number).

,.IE: OAN'ELS
UL ELECTRONICS
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ISSUE DATE DESCRIPTION AND (REASON)

5 ' Aug 94 VT-30 RF Amp board:

- Screws were l0-32x1/2Pan Phil now M5x12 Pan Phil.
- Screws were 4-40x3l8 Cap Sock now M3x8 Hex Sock-M2.5.
- Washers were Flat,#10,0.435"OD now Flat,M5,l0mm OD.
- Lockwashers were #10INT. Tooth now M5,Split,A2,Steel.
- Standoff 7132 OD,l/4l,M3,Swage was Nickel now Tinned.
- Front Panel switch,TOG/DPDT, on-none-on was 5205-T2UZlP0l

is now 5205-T2U21P02.
- PCB was 43-884220 now 43-884221:

. Removed ground under Ql (MRF1946).

. Removed ground beside L5 pad.

Updated entire Instruction Manual to Daniels standards.

6 Ian 95 Sensor Board
. Nut, M2.5, Hex, Flats, A2 was 5.4 mm now 5.0 mm.

Mechanical
. M3x8 screw, Pan/Phil was Ni now A2.
. Added CABT.E, COAX, RG316 TFE, WHITE, 15.5cm to parts list.
. Added LABEL, FOIL, FREQTIENCY, MHz to parts list.

VHF AMP-2 Power Amp PCB
. Cl was CAP., 100pF METAL CLAD, 57o 250Y

now 33pF METAL CLAD ,57o 250Y for High band;
now 120pF METAL CLAD ,57o 250Y for Low band.

. C3 was CAP., 60pF METAL CLAD,5Vo 250Y for all bands

now 43pF METAL CLAD, 5Vo 25Y for High band;
now 60pF METAL CLAD, 5Vo 250Y for Low and Mid bands.

. C4 is now 33pF CER, *-27o,100V, NPO for Low band'
Not installed for Mid and High band.

. Cl8 CAP., 10pF METAL CLAD, 5Vo,25Y or Low band;

Not installed for Mid and High band.

All references of VT-30 now VF{F AMP-2.

7 Apr 97 . following changes incorporated into Issue 7

I1E DANIELS
UL ELECTRONICS
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ISSUE DATE DESCRIPTION AND GEASON)

Mar 95

Apr 95

May 95

Oct 95

Nov 95

lan 97

1A JLIN 97

. M3X8 OVAL C/S PHIL was Ni now 42.

ECO #362
. Addition of the "Number Convention" section to the GENERAL section

of all instruction manuals.

P,CO #377
. New official copynght statement.

. VFIF AMP-2 is not adjustable over 10-30 Watts when the UT-3 is used

as an exciter.

ECO #422
. C13 is now two values (a3pF or 75pF) depending on band.

ECO #418
. was HOUSING, CRIMP TERM., 8 POS 5022-156H508L

is now HOUSING, .156,CRIMP TERM,7 CCT 5022-L56HS07L
. was FIEADER, 8 PIN, WILOCKING CLAMP 5022-L56LD08L

is now HEADER, .156",7 PIN/Au,LOCKING 5022-1561D07L
. Red wire for 13.8V power was 16 AWG 14.5cm long

is now two pieces of 16 AWG 10.5cm and 6.4cm
.AddedTAB, .250",16-14AWG,INSULATED 5065-250T16A4
. Added RECEPT., TAB/.250",16-l4,INSIIL 5065-250R16A4
. was TERMINAL, CRIMP, .156" HOUSING 5022-L56CTFEM

is now TERMINAL, TRIFURC.IFEM., CRIMP 5022-L56CTFI0

ECO #496
. replaced replaced NAMEPLATE, IDENT-RED ;AMP -21 I50

with LABEI-/LEXAN, 28HP, VHF: RED 3536-10212805

and NAMEPLATE, BLANK, 28IIP, GREY 3702-lO0Ol228

. ECO #291,292.

. Label, Set, Foil, RF Module 3501-21L01000 replaces:

Label, Foil, DOC/SN, VT-siVT-30
Label, Foil, FCC/ID, H4JVT-30
Label, Foil, Freq, MHz
See page 6-3.
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ISSLE DATE DESCRIPTION AND REASON)

. July 98 . MCO #5009 - To use a terminal better suited for 22 and 24AWG wire;
Removed 6 Terminal, TRIF./FE, CRIMP, 18-30 - 5022 - 156CTFI0
Added 6 Terminal, TRIF./FE, CRIMP, 22-26 - 5022 - 156CTFT3

Feb 99 . ECO #559 & 559A - To improve manufacturability.
. Ll was COIL, .75T, 18AWG,0.l8"ID $1220-0T751815

Is now WIRE, BUSS, 18AWG, TINNED COPPER CONSLIMABLE
. L4 was COIL, 2.5T, 16AWG,0.18"ID $1220-2T501620

Is now WIRE, MAGNET 16AWG, IffiAVY, BROWN, l2cm 7142-

10001601.
. L5 was WIRE, MAGNETM 16AWG, IEAVY, BROWN, 3.5cm 7142-

10001601.

Is now WIRE, BUSS, 16AWG, TINNED COPPER, 3.5cm

CONSUMABLE.

Jun 99 . ECO #575.64 Mix Ferrite Bead is obsolete. Replaced with 43Mix
Ferrite Bead.

Jan 00 . Added "Model" to the table in section 4.2 (AMPLIFIER
ALLIGNMENT).

Feb 00 . Corrected the part number for the switch, TOG./DPDT, ON-NONE-ON
in the Mechanical parts list.

Apr 01 . MCO #5053. The SMA and SMB cables are bow a turnkey production.

Part numbers were $7910... are now 7910...
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