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The voltage, current, and lightning hazards listed in A

SAFETY SUMMARY

WARNING

VOLTAGE, CURRENT, AND
LIGHTNING HAZARD

through D below exist for the transmitter group.
Death or serious injury may result if personnel fail to
observe the following safety precautions.

1.

Never work on electronic equipment unless
there is another person nearby who is
familiar with the operation and hazards of
the equipment. Also, this person must be
competent in administering first aid and
cardiopulmonary resuscitation (CPR).
When the technician is aided by operators,
he must warn them about dangerous area.

Be careful not to contact high voltage or
high current connections when installing,
maintaining, or operating this equipment.

Whenever the operation permits, keep one
hand away from the equipment to reduce
the hazard of current flowing through vital
organs of the body.

Remove all rings, watches, bracelets, and
necklaces before performing installation,
operation, or maintenance of this
equipment.

Whenever possible, the power supply of
the equipment must be shut off before
beginning work on the equipment. When
working inside the equipment after the
power has been turned off always ground
every part before touching it.

If the device controlling power to the
equipment being repaired is turned off, the
device should be marked with a warning
sign that indicates maintenance is being
performed. The sign must not be removed
nor the power tumned on until maintenance
is complete. Where circuit breaker lockout
devices are provided, they must be used.

Extremely high current low voltage dc is
used in portions of this equipment. Do not
be misled by the low voltage rating (5 to 60
V dc) of the current sources. Severe
personal injury and equipment damage will
occur if the current sources are shorted
(directly connected) to ground or ground
returns by tools or test equipment.

Observe all caution and danger instruction
signs mounted on equipment.

During installation and maintenance, check
cabinet grounds in accordance with
preventative maintenance schedule.

If personnel have been exposed to
electrical shock and suffered respiratory or
cardiac arrest, immediately perform
respiratory or resuscitation procedures as
required.

NOTE

For hazards associated with the
communications subsystem, real property
installed equipment (RPIE), and other
govemment furnished equipment (GFE) or
vendor equipment, refer to appropriate
manuals furnished with the item.

A. DC VOLTAGE HAZARDS.

1.

24 to 60 V dc. A potential of 24 to 60 V dc

exists between certain power buses within
the transmitter module, Units 110 through

121, (cabinet 1) and power supply (cabinet
2) 24 and 28 V dc power supplies.

200 to 5000 V dc. Potentials of 200 to
5000 V dc exist between certain power
supply lines and ground within the
transmitter module cabinet and high
voltage power supply (HVPS) cabinet.

10,000 V dc or More. Potentials in excess
of 10,000 V dc exist within the HVPS
cabinet and the transmitter module cabinet.

B. DC CURRENT HAZARDS. Certain low voltage
power supplies, 25 A dc or more, in the following
equipments are bused together. They supply
extremely high current at voltages ranging from 5 to
60 V dc. In addition to the high continuous current
capability, instantaneous short circuit current available
at the buses may exceed hundreds of amperes.
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Direct connections (shorts) placed anywhere across
the output lines from these supplies may cause
damage to the equipment and severe burns or
temporary flash blindness to personnel.

1.

Transmitter module, Units 110 through 121,

15 V dc, 24 V dc, and 28 V dc power
supplies.

C. AC VOLTAGE AND CURRENT HAZARDS.

: A

60 Cycle 120/208 V ac. High voltage, high

amperage, 60 cycle power is supplied to
and is present within the following
equipment:

a. Transmitter module, Units 110 through
121.

b. High Voltage Power Supply, Units 122
through 133.

1000 V ac to 5000 V ac. Potentials in
excess of 1000 V ac exist within the
transmitter HVPS.

10,000 V ac or More. Potentials in excess

of 10,000 V ac exist within the high voltage

ac switch, high voltage power supply, and
transmitter disconnect switch.

D. LIGHTNING HAZARDS. No maintenance shall
be performed on the transmit antenna towers or

ground screens when thunderstorms are imminent or

in progress.
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DANGER - FF BADNATION HAZARD J
NO AGCESS

RADIO FREQUENCY
RADIATION HAZARDS

The radio frequency (RF) radiation hazards
listed in A through D below exist for the
transmitter group. For hazards associated
with RPIE and other GFE or vendor
equipment, refer to appropriate manuais
furnished with the item.

A. RADIO FREQUENCY RADIATION HAZARDS.
The transmitters of the transmitter group generate
and radiate high power RF energy through the
antenna elements into free space. The RF radiation
fields inside the transmitter module (cabinet 1) and
RF radiation from the transmit antenna elements
present a potential hazard to personnel unless certain
safety precautions are followed. The RF radiation
heats the body tissues. When the power or energy
density is high enough, the radiation may produce
enough heat to damage the body tissues
permanently. Recent research has indicated some
nonthermal biological effects. Precautions must be
taken so that personnel are not exposed to RF
radiation levels that are in excess of the RF radiation
protection guides below. For normal environmental
conditions and for incident electromagnetic energy of
frequencies from 2 to 3 MHz, the radiation protection
guide is 100 mW/cm. For frequencies from 3 MHz to
30 MHz, the radiation protection guide exposure limit
at any frequency can be found by dividing 900 by the
frequency in MHz squared. The result is in milliwatts
per square centimeter. The power density is
averaged over any 0.1 hour (6 minute) period. This
means the following:

Power density: 100 mW/cm (in milliwatts per
square centimeter) for frequencies from 2 to 3
MHz during 0.1 hour period.

Energy density: 10 mW hrs/cm (in milliwatts per
square centimeter) for frequencies from 2 to 3
MHz during any 0.1 hour period.

Power density: 900 (frequency in MHz) (in
milliwatts per square centimeter) during any 0.1
hour period (3 to 30 MHz).

Energy density: 90 (frequency in MHz) (in
milliwatt hours per square centimeter) during

any 0.1 hour period (3 to 30 MHz).

These formulated recommendations pertain to
both whole body irradiation and partial body
irradiation. Partial body irradiation must be included
since it has been shown that some parts of the
human body (e.g.,eyes, testicles) may be harmed if
exposed to incident radiation levels significantly in
excess of the recommended levels.

An RF radiation hazard in excess of the
radiation protection guide given above exists inside
the transmitter module (cabinet 1) and in the area
inside the interlocked antenna field fence. Because
the transmit antenna beam is elevated, any elevated
object entering the beam (over 10 feet from the
ground) will encounter hazardous levels at distances
beyond the main antenna field fence.

B. RADIO FREQUENCY RADIATION HAZARD TO
PACEMAKERS. The RF radiation due to a
stationary beam from the transmitter group could
present a potential hazard to personnel wearing
cardiac pacemakers. With consideration for the effect
of frequency, an E-field of 200 V/meter (rms) is the
recommended safe operating limit for pacemaker
wearers. Levels above this limit will exist inside the
interlocked antenna field fence.

C. RADIO FREQUENCY RADIATION HAZARD TO
ELECTRO-EXPLOSIVE DEVICES. The RF radiation
from the transmitter group could cause accidental
detonation of electro-explosive devices (EEDs). With
consideration for the effect of frequency, an average
power density of 0.01 W/square meter is the
recommended safe operating limit for EEDs in an
exposed condition. At this level, Hazardous
Electromagnetic Radiation to Ordinance (HERO)
restrictions shall be enforced out to a distance of
3121 meters (10,144 feet) in front of the transmit
antenna elements or 901 meters (2928 feet) in front
of the sounder antenna. This distance shall be
doubled if reflections,that could double the field
intensity, are to be considered. Because the transmit
beam is elevated, the antenna gain was not included
when calculating the above distance. Any elevated
objects entering the beam will encounter hazardous
levels at distances greater than those given above.

U.S. Air Force regulation AFR 127-100, entitled
Explosive Safety Standards, establishes safety limits
in regard to hazards of electromagnetic radiation to
electro-explosive devices. The limits are defined for
various configurations and conditions for EEDs. In
general, the limits are given for EEDs in transport
and/or storage in nonmetallic containers when there
are no known EEDs in the area. Although the
indicated limits for EEDs are expressed as average
power levels, the averaging for beam movement is
not always acceptable. This is because the fusible
link in some EEDs might explode after exposure to
power density levels in excess of the limit for very
short periods of time. Averaging for beam movement
is not used here because the OTH beam can dwell at
one azimuth angle for up to several seconds even
when it is scanning. The recommended average
power density limit for EEDs in transport and/or
storage is 0.26 W/square meter. At this level the
safe distance (from transmit antenna) for EEDs in
transport or storage is 985 meters (3200 feet) or 285
meters (926 feet) for the sounder antenna. Because
the transmit beam is elevated, the antenna gain was
not included when calculating the above distance.
Any elevated object entering the beam will encounter
hazardous levels at distances greater than those
given above.

D. RADIO FREQUENCY RADIATION HAZARD
PRECAUTIONS. The following RF radiation hazard
precautions shall be observed when operating or
performing maintenance on the transmit antennas:

Proper precautions shall be taken to
protect pacemaker users.

Visual inspection of the transmit and
sounder antennas can be conducted with
the radar system fully operational and
radiating, provided the personnel remain
behind the safety fence and do not work
above 10 feet in elevation at all times
during the inspection.

Maintenance shall not be conducted on the
transmit or sounder antennas, ground
screens, or any equipment inside the
antenna field fence unless all the
respective site radar system transmitters
are definitely turned off so as not to radiate
for the purpose of such maintenance.

Perform initial and periodic RF radiation
surveys outside the safety fences including
the entire length of the back of the transmit
antenna field at predetermined intervals to
determine if any personnel hazards exist
resulting from radar system radiation or
adjacent RF radiation sources. The surv~+
shall include measurements from tower.
poles, building, and other surfaces. If
hazardous areas exist, ensure that
radiation restrictions are established and
put into effect and that required warning
signs are posted and observed by
personnel.

Prior to and during operation and
maintenance, observe all radiation
restrictions in effect at the radar site.

Do not attempt to climb, step, or stand on
transmit elements located on the towers in
the transmit antenna field. Damage may
occur to the antenna structure and RF
radiation may exist.

In accordance with design requirements:

a. The primary radar system is designed
to prevent RF radiation when the key from
the high voltage main switch cabinet is
inserted and rotated in the transmitter
building key block. Only then can the
antenna field gate keys be released fronm
the key block allowing access to the
transmit antenna field. Do not, under any



10.

11.

circumstances, attempt to defeat the
equipment interlocks that implement this
safety provision when operating or
performing maintenance on the radar
system.

If personnel are suspected or known to
have been exposed to RF radiation in
excess of RF protection guide, seek
medical advice immediately.

Do not stand in front of the transmit
elements (inside fenced area) as an RF
radiation hazard may exist.

Do not attempt to defeat equipment
interlocks and operate the transmitter
modules (cabinet 1) with any of the shields,
panels, or covers removed. Hazardous RF
and x-ray fields exist within the transmitter
module cabinet.

Do not attempt to disconnect RF high
power coaxial transmission lines from a
transmitter module cabinet, or from each

other, while the transmitter or any of the other
transmitters are operating. The transmitter may not
automatically shut down due to high voltage standing
wave ratio (VSWR). In addition, high levels of RF
energy may be coupled from the other transmitters to
the antenna elements associated with the
transmission lines and may be present within the
transmission lines. In either case, severe RF burns
to personnel due to RF radiation from the open
transmission line connections could occur.

12. Always perform an RF radiation survey to
determine if a hazard exists after
performing a maintenance action which
requires removal, disconnection, or
replacement of transmission lines or
connectors, or transmitter assemblies or
components from the final amplifier to the
exterior of the cabinet where the
transmission lines are connected.

WARNING

X-RAY RADIATION HAZARD

CAUTION

RADIATION AREA

-
-

Hazardous x-ray radiation may cause death or

serious injury to personnel. MIL-STD-454,

Requirement 1, defines an x-ray radiation area to be

an area where the level of x-ray radiation exceeds

2.0 milliroentgen/hour at a distance of 5 centimeters

from the source of the x-ray emissions. The high 2.
power tetrode tubes in the transmitter module units

generate x-rays as a result of the electrons striking

the metal structure within the tube. Shielding

incorporated in construction of the cabinet normally 3.
prevents any x-ray radiation hazard to personnel.

However, should any of these protective shields,

doors, etc. be damaged or otherwise become

defective, or personnel place themselves in close

proximity to the tubes when high voltage is applied,

injury from x-ray radiation could result. The following
precautions should be observed regarding x-ray

radiation hazards:
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Perform initial and periodic x-ray emission
level surveys to determine if an x-ray
radiation hazard exists at edges of the
transmitter module cabinet doors. Perform
the x-ray level survey in accordance with
the established survey procedures.

Insure that all x-ray radiation hazard areas
are properly posted with x-ray radiation
hazard warning signs.

If personnel are suspected or known to
have been exposed to x-ray emissions in
excess of the x-ray radiation protection
guide, they are required to seek medical
advice immediately. In addition, any such
occurrence must be reported to the safety
specialist so that appropriate action to
eliminate the cause of the hazard can be
taken.
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vi

TOXIC MATERIAL
ENVIRONMENTAL HAZARDS,

MAJOR MAINTENANCE HAZARDS,

FIRE SUPPRESSION HAZARDS,
FIRE/EXPLOSION HAZARDS

NOTE

The hazards listed in A through D below
exist when performing maintenance of the
transmitter group. For hazards associated
with RPIE, GFE, or other vendor
equipment, refer to appropriate manuals
furnished with the item.

A. TOXIC MATERIAL/ENVIRONMENTAL
HAZARDS.

1.

Toxic or Flammable Solvents and
Corrosive Chemicals. Cleaning and
painting operations may involve the use of
caustic or acid solutions, skin irritants, and
organic solvents that are flammable and/or
toxic. The following minimum precautions
must be observed by personnel using such
materials:

a. Work only in well ventilated areas. Do
not rely on equipment room ventilating
system for this purpose since it may be
recirculating a major part of the equipment
room air. Open equipment room doors and
use exhaust fans.

b. Wear organic vapor respirators when
using organic solvents or corrosive
chemicals.

c. Wear chemical safety goggles, gloves,
and aprons when using corrosive
chemicals.

d. Do not use flammable chemicals near
flame or electrical sparks.

e. Maintain a fully stocked first aid cabinet
nearby for emergency treatment of scalds,
chemical burns, etc.

f. Maintain a fresh water supply nearby
with a flexible nozzle to flush away
corrosive chemicals from any part of the
body.

g. Observe and follow all cautions,
warnings, and procedures on containers for
solvents, paints, and cleaning chemicals.

h. If personnel suffer respiratory or cardiac
failure due to toxic hazards, immediately
perform respiratory or resuscitation
procedures as applicable. Seek medical
attention as soon as possible if exposure to
toxic material occurs.

Beryllium Oxide. The tubes in transmitters

contain parts made of beryllium oxide
which is inert in the form used. Do not
attempt to cut open sealed devices
containing beryllium oxide part or attempt
to cut, grind, file, or machine beryllium
oxide parts in any manner. Beryllium oxide
dust particles are toxic. They are a hazard
to health when ingested, inhaled, or
deposited in open wounds. If beryllium
oxide particles are ingested, inhaled, or
deposited in open wounds, consult medical
officer immediately.

Benzene, Carbon Tetrachloride, and
Trichloroethane Solvents. Do not use
these solvents for cleaning. The fumes are
toxic and are a hazard to health. The
fumes can cause death by central nervous
system depression.

Freon and Freon TE. Use only Freon TE
for cleaning. Do not expose Freon
compounds to open flames or intense heat.
Freon compounds will decompose into
extremely toxic phosgene gas (odor of
new-mown hay) and may cause death.

B. MAJOR MAINTENANCE HAZARDS. The
precautions given in 1 through 4 below must be
observed to prevent personnel injury or death.

1.

Verify that bused power supplies are turned
off and buses discharged before attempting
maintenance of power supplies or
backplanes.

When removing test equipment weighing
35 pounds minimum (power supplies,
synthesizers, spectrum analyzers, sweep
generators, or frequency standards)
exercise caution to prevent personal injury
due to the weight of these assemblies.
Observe any weight hazard warning labels
on AN/FPS-118 equipment.

If horn sounds and fire light is flashing,
personnel have approximately 30 seconds
to clear the equipment group area before
Halon is discharged on the area.

During maintenance refer to TO 00-25-234
for precautionary measures that shall be
taken while handling electrostatically
sensitive equipment. Electrostatically
sensitive components are listed in the
illustrated parts breakdown.

Deionized cooling water at pressures up to
80 Ibf/in? is connected through reinforced
hoses to the transmitter modules. Before
performing maintenance on piping or water-
cooled assemblies and components within
the transmitter, make sure the RPIE water
supply and return valves have been turned
off and the water pressure with in the units
has been vented.

6. Compressed air at pressures up to 20
Ibf/in? is connected to the transmitter
modules to operate various pneumatic
devices. Before performing maintenance
on piping or any pneumatic devices of the
transmitter module, make sure that the
RPIE compressed air supply has been
turned off, and the air pressure within the
unit has been vented.

7.  When performing maintenance on the
transmitter antennas and transmission lines
in inclement weather, make sure
appropriate protective clothing and gloves
are worn to prevent hypothermia or
frostbite.

C. FIRE SUPPRESSION HAZARDS. Halon 1301
used in deluge suppression systems and Halon 1211
used in portable extinguishers are low order toxins
which are not hazardous by them selves at
concentrated levels necessary for fire extinguishment.
However, certain precautions must be taken in the
event of a Halon spill or when exposed to the
combination of the products of combustion and Halon
extinguishing agents. These precautions are as
follows:

1. Observe the following precautions in the
event of a spill or ruptured tank to prevent
overexposure. High concentrated levels of
Halon may cause acute cardiac and
respiratory effects.

a. Halon 1211,

(1) Notify safety personnel, ventilate area,
and wear protective clothing and required
equipment for clean up. Do not smoke
with contaminated hands. Do not consume
food in areas of use. Do not allow liquid to
contact skin or eyes. Avoid inhalation of
vapors. Avoid contamination of tobacco
and food.

{(2) Small spills do not require respiratory
protection in well ventilated areas. Use
Self Contained Breathing Apparatus
(SCBA) when cleaning up large spills.

(3) First aid procedures include flushing
eyes with water for 15 minutes, washing
exposed skin with soap and water, moving



inhalation victim to fresh air, and providing
oxygen and artificial ventilation if required.
Seek medical advice in all cases.

b. Halon 1301.

(1) Move leaking cylinders to a ventilated
area (outside of building, if necessary).
Completely discharge cylinder contents and
return defective cylinders to vendor.

(2) If respiratory problems are noted, move
victim to fresh air and provide supplemental
oxygen. Administer artificial respiration if
required and seek medical advice
immediately.

in the event of a fire, observe the following
precautions when using Halon 1211.

a. Use extinguishers only in the event of a
fire, being careful not to inhale vapors from
the products of combustion. In all but the
beginning stage of a fire, evacuate and do
not attempt extinguishment.

b. During overhaul operations, observe the
same precautions as for a spill.

D. FIRE/EXPLOSION HAZARDS.

1.

Solvent. Solvents used in thinners, paints,
and certain cleaners are extremely
flammable. They are toxic and are
hazardous to the health. To avoid
explosions and fire, do not use paints,
thinners, and cleaners near flame or
electrical sparks. When using these items
in a confined area, the area must be
ventilated to outside air to avoid explosive
or toxic concentration of the solvent fumes.
Do not rely on equipment room ventilating
system for this purpose since it may be
recirculating a major part of the equipment
room air. Open equipment room doors and
use exhaust fans. In addition to adequate
ventilation, organic respirators must be
worn to reduce the toxic effects of the
solvents. If personnel suffer respiratory or
cardiac failure due to the hazards listed
above, immediately perform respiratory or
resuscitation procedures as applicable.
When, and if possible, seek medical
advice.

Electrolytic Capacitor. Ensure terminal
polarity markings [positive {(+) and negative
(-)] are observed when connecting
electrolytic capacitors to dc (+) and (-)
buses. If capacitors are installed
backwards (reverse polarity), an explosion
will result when dc voltage is applied.
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CHAPTER 1

CIRCUIT DIAGRAMS

1-1 GENERAL.

This technical order contains data to support
maintenance and operation of the T-1524 and T-
1524A FPS118(V) Radar Transmitters. Data includes
schematic diagrams of transmitter equipment, appro-
priate wire lists and cross reference table.

1-2 CIRCUIT DIAGRAMS.

This chapter contains schematic and wiring
diagrams of the T-1524 and T-1524A FPS118(V)
Radar Transmitters. Diagrams are arranged first by
major assembly cabinet number. Next, diagrams of
subassemblies of each cabinet are then arranged by

reference designator. For example, FIGURE 1-1 is a
multi-sheet schematic of overall Transmitter Cabinet 1
and FIGURES 1-2 through 1-33 are schematics of
cabinet 1 subassemblies. The High Voltage Power
Supply Cabinet 2 and High Voltage AC Switch
Cabinet 3 schematics are arranged in the same
manner. No technical difference exists between
schematic circuit references and wiring diagram
circuit references that differ by a non-significant 0,
(zero) term, ie, TBO1 is the same as TBH1.

TO 31P6-2FPS118-83

1-1



TO 31P6-2FPS118-83

AlTBA-5 ——|
AITBS-7 ——
N

N

N

BI7-8 ——}
N

ALTBB-11 ——\|
\

=

AITB3-18 —|
833-CON ——\]
3181-1 ]
PEITBI-2 ==y
PS3TBI-Y ]

1B6-2 —

A1TB4-14 =

A1TB4-13 =

ASTBI-7 =
—
R
ASTI-15 —
=
2= |
AlITB4-18 —
ALTB4-17 —\

i l}‘( = ~ ?2 ; 9 |: z ? -
- 838 7 I g & il
g SEEe g gz g= g 225328
74 .81 €72 g3 CR3B | E3p
" ’ A-_I S _."'—Q 76 .
E"%]J | L s | | 8pF 8 Y
g T ESR=RNAN
- WA T T ]] El=T-l=1=1 ] T Tl ===
N PgI-7 g s g s~ SEW_,H‘“/S/W
A I SR g 8 TR
~ <15 voe - aeswe + 15 Voo
P82 PEI PES
B Y&
T3 sa ) '%' L]
B PSI-§ r—ls:: 226.8 Voo E 1]
k ssc T—I = \ _T0
N asTBI-11 I—_ 5
N T83-4 17 — 8
[\ PE3-4 Tj‘ — £
S ==
2o 13 3 0
N AtTR4-1 L-ss_- 4] :
Tas-2 o - :
Ne—— AIT84-7 1"
.- ¥ 25 g[~[=[-] [=[=]7] Falli=f=t ELE—F'
8§ "::;-5 G ,I: m +26.5 VOC SW1TCHED T l ] l T l ] ‘: .
[\— s3sTRI-8 8 = 17 L
\—  s3sTRI-3 o | 18 g )
I
N— s3stBI-1 |
E €5 ORI |es = E9 CRS | €18 | 14 Gl
. T sl E4 mu -u : - Ly = nu_ 5‘1 . — :
" a—.cnuu < o~ 'IO: = -oﬂ no 11::‘Ln U{:_L‘_' N *é:ép ‘0 - ”g.g‘l oL— o
N— atTB4-10 Z | k2 ofele] ofale :TSO ks o« nﬁ wo: ﬁo U NEE ks o< o FICT oLy
8}
| et 1
R4S + 18 T
[ | T ,J ,— RELAY ABSY.
B e 1 =t ] ] 11 Tt e
- 3 13 33 ) S 3 15 I 1 i £ 0 3
N—— alTB4-E _r% Llﬁ
—
4
\¥ TB4-15 E =1 - g o— PANEL., PROTECTION.
B .:—* 25 _|Y PARTS LTBT No. PLIZEVIS1
N a247B4-1g—— N = § EX By _] —|
o cia Wl
8Y H& [T g g o2 2 le, 2 .l g g g 2 »l § g J) g .
11 — _70 %0, 07 | b 0K %6765 o5 RIOFO 07 W PP o 07 107070 0 76 %
sl Ch|EefS F%ﬁ%%?§°l BEREr BEGLTR] BESHTRT] 355515 [B555Ta
k. ’zn7 B | ] 1 ] ]
Te2-1 " O 1 126080 REV AM
= T817-9 ] g:) e o
'Q 817-1 ,I,
N Tol73—
[ ]

FIGURE 1-1. Transmitter Module (Sheet 1 of 12)
1-2



TO 31P6-2FPS118-83

o
Ll
o
5
<2 ® w3
-~ N N D
LI T +%
5 _ _ gI-
= g 4~
o (5] S=
o | — -4~
< b WON
w 3 S AP
=1
—
= -
W w (6] Y '/
Q 3) /
»
ww nmwmne
e gt R
+ | 1 o =
m p
:“M 3 ¢ > 82 > MJ;./ S Si-LaL1Y /] <<
{
“) caia W > 61 X5 X A0 vi-cary —| W
23 301 ) b_D;/ g ci-sa1y —— o
a ' 3 21 St ¥ 2h-81ty ———]
62
E " —> ey “)_/ T 1-saitly ——
N
}|Am ey - m.W o i — sl > X AINROS ol-c811v w
s-gaLIY o I¢ = T & o 1S ._)_.J/ B-LBL1Y m
/ > " ! Tvas
|, — s-ea1iv—i e £€0° = B e || B > e 2 gLV o
— w
b r—f————+% < |E-F & > 21 -} L-eauty A
812 3 z i _A» s
| f— Tuvulﬂl. 8012 Kl Z —> 1 ﬂ& P TR —
- e ] o)
|~ £-8¥2 = { —) @1 L S Ci-faLty
E B
— 13-21v ] — s ) %Jl_ BOAVY Wavg Zt-raLy /]
— o~
2006 w o )
- o3 % 8 > 8 > Al = 1-gaLy ——
= =a i —1y ol L8303y SOLYLE Sicai)
w = £ & T X, o
4 F, 3 9 -3 6-gaL1Y /|
o 1t - _m), Snivis
+— S —P s Mg T LA g8-£6LtY /|
+| se1n ) I —b oy 0 oLy ——
| i = !
- = = +82 > € Mt A.r._ 9-faLlY
] ™ < e e
—_—t 2 s-gaLly
o~ b ONYRNOD
k > P N > YTEIT:#: —
_nm Lad i~ -
m el
& @
° L
o
~ Iy
w &
2 =
: LMV
0 o
8| ~o——o—r
N— 13-,
13-y rlm 2w @
N—— 520 i —S-0r—M—0—
i
22 ] sl
N— v-saLty A O——0—
N £ 3
£-8aLIY %40 @
oesLl £Eo —O-—H—O
IL 1L
1€ ﬂ 1% &
82 859 & 1680 « - A
'S O —A—0 ] 8! ,— S-861
A B
16— e e-a1r 4
862 ¥ o = v
1 37 - o
— z-811Y —|¢ ” ki
soeLI -
N 1-gBLIV mn L en \7 do—ig—O s zeraiew al g-L1r 1
N— -1 = : i T 8 ~.|~._.;_:< —
a4 vdl BLHd =1
- [ e —o—fg—o0—¢ — st 1 s /1
, z-saL /]
LEwd ul |
lglltllq — » —- a-wr A
4 f—
o g-cir /]
ag¥a o -
—0——o0- e €l 7 8-511 /]
L1-zeL /]
N =112 b o—ig—0— 2l si-taly 4
114 val 3 —
_U|U¢|_\
~— v |, A
b M — 11 ol-L81
Bl Pl . i 2! - ﬂ e 1
= 2 a
e L 2! L +—O———- ol si-1euy 1
. a —
1
> £-N
o el »i » > s mx S243 [ —
i S L re. B & —o——o J 3 T vi-18L1Y d
g Rt
g _a e - ..‘w. e — N-c..I_ Ll-sa1 ]
S - =1 T |8ae b o—i—o——— o @ 1 TN p—
a P
L N Tc.'_ 11-981 1
« -
-o——o—+ L o8 —
v j ———
3 2 Kﬁ HN_-_E: —
——
2 m ML m N g u|ﬁ|m-§_4|\
e = - T e g-zir /1
S 0w 3 - ==
o = < c-1a1ox \
30—
=1 v £1-881 /]
B |- £y S |
ﬂ W [ g-2r ]
1X-2Z¥ z - I1-1a19% ]11/
H 1-s61 /]
a- /1
= 1 |+ g-11r
\ aley
&

@ U QO W u L - 9

1-3
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FIGURE 1-1. Transmitter Module (Sheet 6 of 12)
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FIGURE 1-2. Panel, Control/Status and Card Assembly, 1A1 (Sheet 2 of 9)
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FIGURE 1-2. Panel, Control/Status and Card Assembly, 1A1 (Sheet 3 of 9)
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FIGURE 1-2. Panel, Control/Status and Card Assembly, 1A1 (Sheet 4 of 9)
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FIGURE 1-2. Panel, Control/Status and Card Assembly, 1A1 (Sheet 5 of 9)
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FIGURE 1-2. Panel, Control/Status and Card Assembly, 1A1 (Sheet 6 of 9)
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FIGURE 1-2. Panel, Control/Status and Card Assembly, 1A1 (Sheet 7 of 9)
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FIGURE 1-2. Panel, Control/Status and Card Assembly, 1A1 (Sheet 8 of 9)
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FIGURE 1-8. Bias Control and Reset Logic Circuit Card Assembly, 1A1A6
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FIGURE 1-11. HV Control Circuit Card Assembly, 1A1A9
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FIGURE 1-12. Water Flow Circuit Card Assembly, 1A1A10
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FIGURE 1-13. Fault Overload Circuit Card Assembly, 1A1A11
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150060 REV C



TO 31P6-2FPS118-83

MOz ‘Bid

€ 1nN323an> g vdl

|PA

J3N2 1i4 3A2Q

DRVR

‘—-FIL CUR
PA

ANI2202 4 vd

L HOLIMS YIA
2 A313N 1G3L oL

ane

A G

3A3N J& A™AD VI

DRVR G IPA
4
=
O
@)
U'p]
o)
R

P |
>
|
w ©
&
<
&
_!m * JOVLI0A SIS Ya
> g
9K ® JDYLI0A SVIS AAAD
®
_iA |
a S 11 39YL10A Svig Yal
= lrooe & _
= 8
Nbbt _/
M > e IS A SL-
_
> 6
00 _
AAA- >+ A S+
2 _ | ZHOLINS VIA
>4 2313W 1S3L 0L
Jbbt |
LSW - =1 25d A Gl+
_
P 2
Aéb+ |
)m,m( A 1Sd A Sl+
|
e
Abbt |
AV > or Sd AS°92+
b3 _
Mbbb "rvmm
L/m/m( >EE 3OVINOA I vd
_
>ge
MOO! |
ﬁmw IDVLICA 114 AAaQ
_
>z8
00! |
LSN\_( 159 2ovi0A U 4l
L
—ip22
—> 12 SIHWLS
|._W (024

1-35

FIGURE 1-15. Test Meter Scale Adjust Circuit Card Assembly, 1A1A13
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FIGURE 1-16. Extender Service, 1A1A14
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FIGURE 1-17. Distribution Wire Circuit Card Assembly, 1A1A18 (Sheet 1 of 3)

1-37



TO 31P6-2FPS118-83

FIGURE 1-17. Distribution Wire Circuit Card Assembly, 1A1A18 (Sheet 2 of 3)
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FIGURE 1-18. Amplifier IF, 1A1AR4, 1A1AR5
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