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Model 3170/71 THRULINER High-Speed WATTCHER

Power Range

Over-range (Alarms)
Meter Accuracy
Alarm Accuracy
Impedance

Response Time

Activate Forward Monitor
Adjustable Delay

All Inputs and Outputs
Output Drive Capability
5V Supply Output
Insertion SWR

AC Power

Dimensions

Weight

SUMMARY

SPECIFICATIONS

Model 3170
100mw to 1lOkw

Full Scale

7 lbs

(3.2 kg)

Model 3171
250 watts to 250kw

Full Scale

Beyond 200% of Scale
5% of Full Scale
5% " " "

50 ohms

25 u sec max

73 u

sec to 50 msec, nom.

Will interface Directly to TTL

Will sink 180 ma.

Will source 360 mA; regulated

1.05 max, DC to 1 GHz
115/230 VAC - 50/60 Hz - 10 watts ma:

19" x 5-7/32" x 11-3/4"
(483 x 133 x 298 mm)

4 lbs. (1.8 kg)

*Frequency & Power Range determined by plug in element selected.

Bird Electronic Corp.
Cleveland (Solon) Ohio 44139
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3170/71

Introduction

The 3170/71 is a monitoring system made up of a two-channel
power meter with outputs for additional remote meters, and an
alarm system with user adjustable set points. The device monitors
reflected power continuously: If the RFL power level exceeds the
users set point, the alarm is sounded and an LED is lit sho%ing the
cause of the alarm. Both the alarm and the LED stay energized
until the system is reset, either via the front panel switch or
the remote reset input on the rear panel. The forward power
monitoring circuit is activated and deactivated via a rear panel
input. 1If forward power drops below the user setpoint while the
forward monitor is active, the alarm will sound and the "FWD Trip”
LED will light. Both the alarm and the LED will stay energized
until the device is reset. There are four auxiliary alarm inputs
on the rear panel which may be wired to other equipment as desired.
These inputs will sound the alarm but will not light any LEDs.

Furthermore, the device has two rear panel outputs - each
capable of driving a pilot light or relay directly. One is
energized whenever the alarm is sounding, the other is activated
when the forward power exceeds a separate user setpoint. This can
be used to confirm that power is present or as a second setpoint

for some other purpose.

Safety Precautions

Never remove the top of the device while AC power is applied.

Do not reach inside the unit with long conductive tools, etc.,
when the front panel is removed for calibration.

Avoid overloading the outputs - damage may result to the
instrument (see table).
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Safety Precautions (Continued)

Be sure 115/230 switch on rear panel is set to the proper line
voltage before applying AC power.

Be certain that the instrument is properly grounded.

Theory of Operation

Direct current signals representing operating power leyels
are brought into the 3170/71 from the sensing elements thru-the
rear panel jacks Jl and J2. These currents are shunted to ground
through 1400 ohm resistors. The voltage developed across these
resistors is amplified by a pair of operational amplifiers to
approximately 1 volt (meter full scale). The drive current to the
main indicating meters is taken from the amplifier outputs through
series resistors of 33.2 K each. The drive voltage for remote
meters also comes from the amplifier outputs and is buffered
by a pair of op-amps configured for unity gain. This protects the
3170/71 circuitry against accidental shorting of the remote meter
line.

The calibrate/operate switch and the two reference potentio-
meters (See figure) allow the user to substitute an adjustable
current in place of the signals from the sensing elements to
facilitate adjustment of the set-points.

The three set-point potentiometers (Forward, Reflected, and
Confirm) provide DC voltages which are compared to the amplifier
outputs by three comparators. The LED to the left of each pot
indicates whether the incoming signal is higher (LED on) or lower
(LED off) than the set-point of the pot.

The output of the confirm comparator goes directly to the
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3170/71

Theory of Operation (Continued)

confirm output drive transistors. The output of the reflected
comparator goes directly to the alarm circuitry and to the “"reflector
monitor tripped" LED latch. The output of the forward comparator
is gated by the "activate forward monitor" signal (AFM) before
going to the alarm circuitry and LED latch. In other words, the
signal is blocked if the "activate forward monitor" signal ;s not
present. The AFM signal passes through a delay circuit before
reaching the gate. This delay is adjustable from 71 microseconds
to 50 milliseconds. The purpose of the delay is to allow for any
delays in the users equipment between the outputing of the "carrier
on" signal and the appearance of power on the transmission line.
The reset signal clears the horn latch and the two "trip"
LED latches. This signal can come from three sources: The push-
button switch on the front panel, the rear panel input/output, or
from the "power-up" reéet capacitor when the device is first turned

on or after a power interruption.

Installation

1) Mount unit in rack (ASA Std. Rack Panel Size C)
2) 3170: Bring RF to line section
3171: 1Install line section
Bring DC tc unit using two cables.
3) Attach any remote inputs or outputs required for your
installation (See Tables).
4) Set calibrate/operate switch to calibrate position.
5) Set 115/230 line voltage switch to match the line voltage

you will be using and apply power via the line connector on the

rear panel.
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Installation (Continued)

(6)

If the yellow "reflected monitor active" LED does not

light, disconnect power and refer to the trouble shooting section

of this manual.

(7)

Adjust set-points to desired levels as follows:

Using the forward reference pot adjust the forward
meter to read the level at which the forward alar& is
desired to trip. Adjust the forward set-point potentio-
meter until the miniature LED to the left of the pot is
just at the transition from off to on. Turning the pot
clockwise will raise the set-point and turn the light off,
turning the pot counterclockwise will do the opposite.
Using the reflected ref pot and the reflected set-point
pot, set the reflected trip point in a similar manner.
Note: the alarm will trip during this operatibn unless
the reset button is held in.

The confirm set-point is adjusted using the forward
reference pot and the confirm set-point pot. If the con-
firm output is not used, it is unnecessary to adjust the
confirm set-point pot.

Once the set-points are adjusted the calibrate operate
switch can be returned to the operate position.

Set the AFM delay to the desired duration using the six-
station DIP switch, (See Table). If the AFM input is
wired to ground, it is unnecessary to set the delay.
However, at least one of the first three stations must

be in the ON position for the FWD monitor to function.

There are two ways to determine the required delay: 1) 1If
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Installation (Continued)

the delay in the users equipment is known, the AFM should be set

to the same delay plus a minimum of 25% safety factor. 2) The
second alternative is to set the AFM to progressively shorter
delays until switching on the carrier causes the FWD monitor to
trip when the users equipment is known to be working properiy.

Then add a 25% safety factor to the delay indicated by the switch
setting and set the delay to that setting. Note that the disabling
of the forward monitor is virtually instantaneous when the AFM
signal is removed and is unaffected by the switch settings.

The Model 3170/71 is now ready for service.
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Table 2

Setting AFM Delay

SW6 - ON OFF OFF

swl, 2, 3 SW5 - OFF ON OFF

SWd - OFF OFF ON

ON, ON, ON 71 u sec 710 u sec 7.1
OFF, ON, ON | 83 " 830 8.3
ON, OFF, ON 100 " 1 m sec 10.0
OFF, OFF, ON 121 1.21 " 12.1
ON, ON, OFF 167 " 1.67 " 16.7
OFF, ON, OFF 250 " 2.5 25.0
ON, OFF, OFF 500 * 5.0 50.0



SINJWLSCAv ANV STOYINOD TVNYIINI
[ 44NDId

YOLVOIANI ®
INIOd LHS ami

JOLVOIANT ® INTHISOCay
INIOd 13S ‘14 AT 1y
YOLVOIGNT ¥ INIOd INAWLSACAV
13S WATANOD T4 dMd
3NOD 144 A:
» g TN P O NOLLISOd 9NIIVYAIO
AaRReA 0 0 0 NI NMOHS HDLIMS
26VETI

) HOLIMS d1a
AVIAd ALVOILOV
YOLINOW amd

| HIVY4d0/AIVILITVO

T LSNCay ovaz
NOTIIVYEITYD —~—_ AUVMHO 4

»¥AILOATAHY

SINIWISNLAy -
A0IOVd %

LSNray oddz NOILLVILITVD
»UALDATHIY MAVMAO T 2



: = ML .. -
—_— vl e — —
g0 oo.
9 <
— L v — | hgn rd Ouo 0l lﬂ z | noosz
N . 8 on €i-d ddNS Sl- m 504D
- ‘60N 20N 170A 6+ Ore WY K7 =
4 ¢ bon son o = o1 = — 4700%
- - ‘200 ‘ion 80n T = T 9
3 o1 [ ono ol | S¥ oI BRei ] 57 114 ¢— ﬁ—,.l T +M—,.|m 08 - -
NMOHS ION SNid N . _ - . 2042
SLPINI REETY A3 = T AONE o'W el =5 z
2-14 I-ld G-id €14 T | 0482 —
dnor o N00G o coud 3
~r_08! 904y A1ddng? _ 21 8T |-
ALY S0dY - - - | = LI0A 25 JOvE W1 —13 5 i
ALY v0dd 20 0 S0 ¢ 0= 84 b0yl 101
~ Off £0dy ‘dAl h.:...Hr_ A_H_ &H.w n—H. vn £oNn
Jg¥rogH Hr5eH
3 T 3 |8 |3 |3 -
~ ——
enHo | SYHOMIIN d g g g
YOLISISIY L% o+ vo%%%u
7 80D
5" yem
6 \\ol
S+
£ wzee| ey \oll/ 812 |anr
o—)
o o 708 LD
¥9°99 an |
o
YIUVIIONI = = = = = .|__
amJ £0dY _ »W\ S+ woi  [xon %O! %O A0!
T 126bN2 m m m m m =,
906§N2 L} y H o Y Q
[k} Y At
1Ndine ) J A
v N3 § 1 v
9 v OtE 0
m M 7 € Y] 1
L4 1+
G+ N 4 NS 34—
5+ d wzee§
£0s0 M 1
HOLYGH 6y AAA—— G+ Y
- PIGIIND D €OdM ;W\ L
b ljl?ll«lw d
! 0zd
. 9l-1d H
o | | =
¢ J T+ " 10S
§tca i4s & 0 ' N
humu.En_ - Y4 34 g€ AAA T ! v jorid
L =l ariac zoy oo ge ) SV .
b-¢d S+ I X B-1d ildN
———- Mz
. 61-1d
b-1d €—N
20dY

09-61-¢
OILVYW3HIS OL1E T3Q0W
3SMOH '6

-]
WOt

0y
ne'oe

204
Mee!



20dy
09-51-¢
JILVN3HIS OLI V300N
3ISMOH '8

- 3 |
Ci-id 9
1on H .

N 1d 6~

He'ee

AN
1oy

Snnmll
WY 208 oM
NO! w192 WEE

— Y e - = 2AILY 4 = =
£In . w%mo (o0 —_—
- ¢ b — | pazn H-d 735 a0 T m M00s32
omn €1 xgans B8 3T+ gy * %042
¥ ' = ® _|'sonzon 110A 63 oréinf L =1 1
T 214
v - - ] pan “zon A.I'_ = mo1 = -
zon ‘ion 8on T3 = 2095 190wy 9
21- 01 | OND O1 | 5+ 01 | 2 01 FX] 1-1d & +TI T +L»
NMOHS 10N SNId . . . - = Aladns _ 21 ] 2042 s €
SIFINI MYV Y X3 —_— - — 3
= 170A 21 02E N =i 3
2k I-ld G-id €14 oH T H n 1040 -
y u._o.m . +.._ 00% $on coun —.._OI_ 3
~r 08! 90dY AlddnS 2L :—. 11—
v AL’y $0dY | - - - 1T0A 20+ ot M A ] 1
- ; =, 8= =1 »0H2 101
ALY v0dd o.H_ o] T3S
< Oft €0dy d ) me g 138 €on
~HiF 204y 2 -
% m:z%nwuz .m T S 90€gN2
Sweio 4015153y YOGENZ $00
s+ 2y 104y
S (o]} ] m hWb_vﬂ
+ & 9 w7n a7 v
H sowo ] ?z S+
u .
[} S+ S+
M .
w 4 LA .h,..._o
y m/_.ﬂ - s | Noeis | =
0
wnon S+ o|._
m 2 nu wzee] em \Tl/fu_u 4o
+
a 3 1 208 ™\ 215
N N9°99 an
| L "e [3
4 +
98 onn? _
¥LVINANI g =
om4 o+ 0!
o .
2 =,
F I
" ~0tg WW
3 Y
33 A FATS
m sonN] ?
WLV ¢, iol o
FidINOI codd ./ i
s > 5
5<pesss oz-1d
s -
W2'ee -1
81-1d ¢— AAA- Vwzee [P
2oy ¥ 8-1d iNdN

My

6l-id

<10~



Trouble Shooting

3170/71

Start at top of symptoms list and trouble shoot first problem

on list before proceeding to next.

1)

2)

4)

5)

6)

7)

Symptom

Yellow "RFL monitor active"
LED not 1lit

Main panel meters do not
indicate

Remote meters not reading

Remote meters pegged

Yellow "FWD monitor active"
LED lit but FWD monitor does
not trip

Neither red LED lights but
alarm will not reset

No alarm works - red LEDs
will not light
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a)

Cause

AC power not on.

Fuse blown )

5V output overloaded
Internal 5V supply not
working ’

Sensing element not
correctly seated

Cabling from line section
to instrument not properly
connected or damaged
Cabling to meters open
Instruments internal+ and -
12 volts supply not working

Short or open in remote
meter cabling

Series resistors of 33.2K

or resistor-pot combinations
are required for each remote
meter

DIP switch setting incorresct

External alarm input shorted
to ground

Reset line shorted to ground



MODEL 3172 WATTCHER
ADDENDUM
FOR USE WITH

MODEL 3170/71 MANUAL

The Model 3172 THRULINE® High Speed Wattcher is equivalent to the Model 3170
and has essentially identical performance specifications. It differs only
in the following respects:

3172

1. A line section is not incorporated into the Wattcher panel but
rather is to be externally mounted in the coaxial transmission line.

2. The Active Forward Monitor (AFM) Input P1-6 has a diode (1N4148)
added in order to respond to higher input voltages. For Model 3172 the
active state is -0.5 to 0.2 volts and the off state is +5 to +50
volts.

3. The power cord is supplied according to customer order.

4. The weight of the panel, because of the deleted line section, is
reduced to 5.5 1lbs. (2.5kg).



MODEL 3173 WATTCHER
DIFFERENCE DATA SHEET
FOR USE WITH

MODEL 3170/71 INSTRUCTION BOOK

The Model 3173 THRULINE® High Speed Wattcher is equivalent to the Model
3170 and has essentially identical performance specifications. It differs
only in the following respects:

1. A line section is not incorporated into the Wattcher panel but
rather is to be externally mounted in the coaxial transmission line.

2, The power cord is supplied according to customer order.

3. The weight of the panel, because of the deleted line section, is
reduced to 5.5 lbs. (2.5kqg).
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