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C OMMUNICATI ON'S E NG I NEERS

700 FENIMORE ROAD MAMARONECK. N. Y.

Warranty

The Technical Materiel Corporation, hereinafter referred to as TMC, warrants the equipment (ex-
cept electron tubes* fuses, lamps, batteries and articles made of glass or other fragile or other expendable
materials) purchased hereunder to be free from defect in materials and workmanship under normal use
and service, when used for the purposes for which the same is designed, for a period of one year from
the date of delivery F.O.B. factory. TMC further warrants that the equipment will perform in a manner
equal to or better than published technical specifications as amended by any additions or corrections
thereto accompanying the formal equipment offer.

TMC will replace or repair any such defective items, F.O.B. factory, which may fail within the
stated warranty period, PROVIDED:

1. That any claim of defect under this warranty is made within sixty (60) days after
discovery thereof and that inspection by TMC, if required, indicates the validity of
such claim to TMC’s satisfaction.

2. That the defect is not the result of damage incurred in shipment from or to the
factory.

3. That the equipment has not been altered in any way either as to design or use
whether by replacement parts not supplied or approved by TMC, or otherwise.

4. That any equipment or accessories furnished but not manufactured by TMC, or not
of TMC design shall be subject only to such adjustments as TMC may obtain from
the supplier thereof.

Electron tubes*furnished by TMC, but manufactured by others, bear only the warranty given by
such other manufacturers. Electron tube warranty claims should be made directly to the manufacturer
of such tubes.

TMC'’s obligation under this warranty is limited to the repair of replacement of defective parts
with the exceptions noted above.

At TMC's option any defective part or equipment which fails within the warranty period shall be
returned to TMC's factory for inspection, properly packed with shipping charges prepaid. No parts or
equipment shall be returned to TMC, unless a return authorization is issued by TMC.

No warranties, express or implied, other than those specifically set forth herein shall be applicable
to any equipment manufactured or furnished by TMC and the foregoing warranty shall constitute the
Buyers sole right and remedy. In no event does TM C assume any liability for consequential damages, or
for loss, damage or expense directly or indirectly arising from the use of TMC Products, or any in-
ability to use them either separately or in combination with other equipment or materials or from any

other cause. *Electron tubes also include semi-conductor devices.



PROCEDURE FOR RETURN OF MATERIAL OR EQUIPMENT

Should it be necessary to return equipment or material for repair or replacement, whether
within warranty or otherwise, a return authorization must be obtained from TMC prior to
shipment. The request for return authorization should include the following information:

1. Model Number of Equipment.

2. Serial Number of Equipment.

3. TMC Part Number.

4. Nature of defect or cause of failure.
5.

The contract or purchase order under which equipment was delivered.

PROCEDURE FOR ORDERING REPLACEMENT PARTS

When ordering replacement parts, the following information must be included in the
order as applicable:

1. Quantity Required.

2. TMC Part Number.

3. Equipment in which used by TMC or Military Model Number.
4. Brief Description of the Item.

5

. The Crystal Frequency if the order includes crystals.

PROCEDURE IN THE EVENT OF DAMAGE INCURRED IN SHIPMENT

TMC’s Warranty specifically excludes damage incurred in shipment to or from the
factory. In the event equipment is received in damaged condition, the carrier should be
notified immediately. Claims for such damage should be filed with the carrier involved
and not with TMC.

All correspondence pertaining to Warranty Claims, return, repair, or replacement and all
material or equipment returned for repair or replacement, within Warranty or otherwise,
should be addressed as follows:

THE TECHNICAL MATERIEL CORPORATION

Engineering Services Department
700 Fenimore Road
Mamaroneck, New York
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SECTION 1|
GENERAL INFORMATION

1-1. GENERAL DESCRIPTION

a. Functional Description - Transmitter Decoder,
Model RTTD-54, is used in a remote-controlled

transmitter and has two basic functions. These are:

(1) Decoding remote tuning instructions
(2) Readback to remote operator.

(a) Decoding Remote Instructions - The RTTD-
5A receives a series of 5-bit tuning instruction
codes in parallel -pulse form and translates them
into positioning signals for stepping switches lo-
cated on the transmitter controls. This circuitry
also includes two reciprocal signal interchange
systems: one for drawing the input codes out of a
memory in associated equipment, and another for
synchronizing the code processing with an auto-
matic tuning system in the transmitter.

(b) Readback to Remote Operator - The RTTD-
5A includes a scanning and transmitting circuit for
reading back transmitter control positions and
transmitter tuning status to the remote operator.

This information is sent to a shift register scanner
and readback transmitter, issuing the readback in
the form of serial teletype code keying.

b. Physical Description - The RTTD-5A (see
figures I-1 and 2-2) is constructed to serve as a
19-inch rack-mounted unit. All circuitry is solid
state, employing negative binary logic components
and mounted on plug-in printed circuit cards and
assemblies. Standardized integrated circuits are
used wherever applicable. The front panel is 19
inches wide x 5-1/4 inches high x 3/16 inches thick
and is finished in light gray enamel., The chassis
extends 14-3/4 inches behind the panel. The com-
plete RTTD-5A unit weighs approximately 32.5
pounds.

1-2. DESCRIPTION OF PLUG-IN CARDS

Table 1-1 is a list of printed circuit plug-in
cards used in the RTTD-5A. Cards having the same
TMC part numbers may be interchanged. Power
circuitry design includes a short-proofing feature
to prevent damage.

TABLE 1-1. PLUG-IN CARD COMPLEMENT

Card Circuit
Symbol Function TMC Part No.

Al Output Keyer, Readback A4516
A2 Code Shift-Register, Readback A4785
A3 Bit Shift-Register Readback (45 Baud) A4518
A4 Drive Input Gating Ckt. A4737
A5 Stepping Switch Gating Ckt. A4821
A6 H.V. Transmitter Logic A4784

_ AT Power Supply, -30V A 4602
A8 Power Supply, +12V & -12V A4601
A9 Master Stepping Switch Gating Ckt. AX5027
A10 Gating Ckt. A4786
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1-3. REFERENCE DATA

Table 1-2 lists quick-reference technical data
on the RTTD-5 Transmitter Decoder. This table
includes nominal specification figures defining the

unit.

TABLE 1-2. TECHNICAL SPECIFICATIONS

Instruction code
input:

Control positioning

signal output:

Readback inputs:

1-2

RTTD -5A

5-bit codes in parallel volt-
age pulse form, 0 to -10V
(OV equals a logical 0, -10V
equals a logical 1).

Sequential switching con-
nections for -30V drive
power.

Control positions: 4-bit
and 2-bit codes in parallel
switching form.

Table 1-2. Technical Specifications RTTD-5A

(Continued)

Transmitter status:

Readback outputs:

Power Supply
requirements:

Overall dimensions:

Weight:

Switching signals and over-
load readback.

5-bit codes in serial teletype
dry contact keying. Codes
are 5-level with an 8-level*
transmission pattern at

45 baud.

115/230 VAC, 50/60 cps,
single phase. 65 watts
average consumption dur-
ing tuning cycle.

5-1/4 inches high x 19 inches
wide x 17 inches deep.

32.5 lbs.

*In start-stop 8-level transmission, code is con-
tained in first five bits.
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SECTION I
INSTALLATION

2-1. UNPACKING AND HANDLING

Inspect the RTTD-5A packing case for possi-
ble damage when it arrives at the operating site.
With respect to damage to the equipment for which
the carrier is liable, the Technical Material
Corporation will assist in describing methods of
repair and the furnishing of replacement parts.

2-2. POWER REQUIREMENTS

The RTTD-5A leaves the factory wired to
operate from a 115-VAC 50/60-cps, single-phase
source. The unit can be rewired for a 230-VAC,
50/60-cps, single-phase source by jumping connec-
tions to place the two sections of the transformer
primary coil (see figure 2-1) in series with one
another across the 230 volts. When performing this
change, maintain the 115-VAC connection across the
plower as shown in figure 2-1, by using one half of
the primary coil.

2-3. INSTALLATION REQUIREMENTS

a. General - When the RTTD-5A unit arrives as a
part of a specific remote -controlled transmitter
system, specific instructions for installing this
module are included in Section 2 of the transmitter
system manual. The following text, therefore, is
to be used only if the unit has been obtained as a
separate item for making up a transmitter system
not contracted for.

Capabilities of the RTTD-5A depend on associ-
ated equipment (i.e., transmitter, code feeding
equipment, etc.). The RTTD-5A is designed to

005702053

function specifically in the GPTR series of trans-
mitters, working from the RTMU-4( ) series Signal
Data Converter-Storers for code input.

b. Mechanical Installation - The unit may be
mounted by its front panel with or without accom-
panying drawer slides. The drawer slides for the
RTTD-5A are tilt-lock type and are shipped with the
unit when specified on order.

To install drawer proceed as follows, refer-
ring to figures 2-2 and 2-3:

(1) Pull center section of rack-mounted slide
section out until it locks in an extended position.

(2) Position internal part (RTTD-5A mounted) of
slide in tracks of the external section and ease
RTTD-5A into rack until release buttons engage
holes in track.

(3) Make cable connection as required at rear
panel of RTTD-5A (see table 2-1). Include ground
jumper connections to rack structure.

(4) Depress release buttons and slide component
completely into rack.

¢. Electrical Installation - Table 2-1 lists all of
the electrical connectors on the RTTD-5A and their
functions. Figure 2-4 shows connector locations.
Included in table 2-1 are part numbers for the con-
nectors and for their mating plugs (included in ship-
ment when the RTTD-5A is ordered alone). Remove
diodes from A2 per station requirements in accord-
ance with the equipment selection chart onfigure -3.

2-1



BLOWER BLOWER
TRANSFORMER TRANSFORMER
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4
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COILS ColILS
IISVAC LINE 230VAC LINE
Figure 2-1. 230 VAC and 115 VAC Transformer Wiring
TABLE 2-1. ELECTRICAL CONNECTIONS TO RTTD-5A
Receptacle Receptacle Mating Plug
Ref Type and Type and
Designation Function Part No, Part No.

J1 115/230 VAC line voltage MS3102A16S5P MS3106A16S5S
input.

J2 Code input from associ- 18-pin, male fixed screw- 18-pin, female, rotating
ated memory feed. lock, receptacle shell and screwlock, plug shell
Signal exchange between mtg. plate. and hood.

RTTD-5A and memory. #JJ333-18PFS34 #JJ333-18SRS12
J3 Readback output 9-pin, male, fixed screw- 9-pin, female, rotating
lock, receptacle shell screwlock, plug shell
and mtg. plate. and hood.
#JJ333-9PFS34 #JJ333-9SRS12

J4 Stepping switch selection 50-pin, male, fixed screw- 50-pin, female, rotating
output to transmitter lock, receptacle shell and screwlock, plug shell
controls. mtg. plate. and hood.

#JJ333-50PFS34 #JJ333-50SRS12

J5 Output to transmitter Same as J2 Same as J2
amplifier controls and
readback and auto tune
signal exchange,

J6 Positioning output to 50-pin, female, fixed 50-pin, male, rotating
transmitter exciter screwlock, receptacle screwlock, plug shell
controls and readback and mtg. plate, and hood.
signal exchange. #JJ333-50SFS34 #JJ333-50PRS12

2-2
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RELEASE

BUTTON
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TRACK LEVER

7

FRAME

Figure 2-3. Slide Mount Details

68 7.19-14

Figure 2-4. RTTD-5A Rear Panel

2-4 005702053



2-4. INSPECTION AND ADJUSTMENT

a. Test Equipment - The test equipment required
for inspection and adjustment of the RTTD-5A are
listed in table 2-2.

b. Initial Checkout - To perform an initial check-
out of the RTTD -5A proceed as follows:

‘ (1) Preliminary Electrical Test

(a) Ensure that plug is removed from power
connector J1.

G000000000000000000

{ CAUTION

GO00000000000000000
Plug must be removed from power connector
J1. Failure to do so will result in serious
damage to VOM.

(b) Connect VOM across pins A and C of J1.
Meter should indicate no continuity.

(c) Set primary power ON/OFF switch S2 to
ON. Meter should indicate continuity (approximately
4 ohms).

(d) Set primary power ON/OFF switch S2 to
OFrF and remove VOM.

(e) Replace plug to J1.

TABLE 2-2. TEST EQUIPMENT REQUIRED

Equipment

Manufacturer and Part No.

VOM

Frequency Counter
Oscilloscope
Teletypewriter

D.C. Loop Supply

Simpson Model 260, or equivalent
Hewlett-Packard 5244, or equivalent
Tektronix Model 541A

45,45 Baud, 7.42 unit code

Station Battery

(2) Power Supply Voltage Checks

(a) Remove cards Al, A2, A3, A4, A5, A6,
A9 and A10.

(b) Set primary power ON/OFF switch S2 to
ON. Power lamp DS1 lights.

(¢) Monitor test points on cards A7 and A8 as
indicated below with oscilloscope. The ripple

present on any test point should not exceed 20 milli-
volts peak-to-peak.

AT, TP-30V -30V £ 3V
A8, TP+12V +12V + 1V
A8, TP-12V -12V £ 1V

(d) Check power distribution by measuring the
following points for voltages and grounds.

PIN
Connector +12 VDC -12 VvDC Ground
XAl - 4 A, 2, 1,22
XA2 20 4 A, 2,1, 22
XA3 20 4 A, 2,1, 22
XA4 20 4 A, 2,1, 22
XA5 20 4 A, 2, 1,22
XA6 20 4 A, 2,1, 22
XA9 - 4 L
XA10 - B 2
005702053
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(e) Set primary power ON/OFF switch S2 to
OF'F and remove oscilloscope.

(f) Replace cards Al, A2, A3, A4, A5, A6, A9
and A10.

(3) Timing Checks.

{(a) Set primary power ON/OFF switch S2 to
ON.

(b) Connect one end of a jumper wire to
ground.

(c) Connect the other end of the jumper to TP13
of A5. Observe time elapsed from application of
ground to TP13 and the lighting of FAULT lampDS2.
If time elapsed is not approximately 60 seconds,
adjust R5 of A5 as described in paragraph 2-4c(2).

(d) Remove jumper.

(e) Connect frequency counter to TP3 of A3.
Counter should indicate 44 +0.5 milliseconds. If
counter reading is incorrect adjust R1 of A3 as
described in paragraph 2-4c(1).

(f) Remove counter and set primary power ON/
OFF switch S2 to OFF.

(g) Connect teletypewriter and dc loop supply
to RTMU-4( ).

(h) Initiate a program, using table 4-1, via
teletypewriter and observe corresponding equipment
response. Observe teletypewriter printer to ensure
that readback data confirms program.

c. Adjustments - The following paragraphs pro-
vide procedures to set the output band rate and the
time delay of the RTTD-5A fault circuit.

(1) A3 Time Generator (Clock) Adjustment -
To adjust the baud rate of the RTTD-5A readback,
adjust R1 of A3 as follows:

(a) Connect frequency counter to TP3 of A3.
(b) Set primary power ON/OFF switchS2to ON.

(c) Adjust R1 until frequency counter reads
44 £0.5 milliseconds.

(d) Disconnect and remove frequency counter.

(2) A5 Fault Time Delay Adjustment - To adjust
the time delay of the RTTD-5A fault circuit, adjust
R5 of A5 as follows:

(a) Ensure primary power ON/OFF switch S2
is set to OFF.

(b) Pull card A5 out of its socket. Place card
on an extender card and replace in its socket.

(c) Connect one end of a jumper wire to ground.
(d) Set primary power ON/OFF switch S2toON.

(e) Connect the other end of a jumper to pin Y
of A5 and observe the time elapsed between the
application of ground and the lighting of FAULT
lamp DS2. This time should be approximately 60
seconds. If time delay is incorrect, adjust R5 and
push FAULT switch/lamp S2/DS2 to reset circuit
and observe time elapsed between actuation of
FAULT switch and lighting of FAULT lamp. Repeat
as necessary until time delay is approximately 60
seconds.

(f) Set primary power ON/OFF switch S2 to
OFF.

(g) Remove jumper and extender card.
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SECTION 11
OPERATOR’S SECTION

3-1. FUNCTIONAL OPERATION

The RTTD-5A Transmitter Decoder functions
as an energizer for transmitting controls in a
remote-controlled transmitter. The decoder also
contains scanning and transmitting circuits for the
readback of transmitter control positions and trans-
mitter overload conditions to the remote operator.

In remote tuning, a series of 5-bit codes,
containing tuning information, are sent to the RTMU-
41A Signal Data Converter-Storer from a remote
control site. These codes become stored in the
RTMU -41A until the receipt of a "tune' code, con-
tained at the end of the message. The RTMU-41A
then sends a signal to the RTTD-5A and a recipro-
cating action is set up in which the codes are drawn
out of the RTMU -41A memory one-by-one and into
the transmitter decoder. Control positioning signals
from the transmitter decoder then move transmitter
exciter controls to their prescribed positions via
stepping switch drives on the controls. Among the
exciter controls are frequency determining controls
for the entire transmitter; when these have been
moved into position, an automatic tuning of the
transmitter amplifier stages occurs from sensing
circuits in the amplifier.

A control position readback scanner and trans-
mitter is included in the RTTD-5A to serve as a
check for the remote operator. Thiscircuitreceives
control position information from the transmitter
exciter and amplifier, and overload information,
from the transmitter overload protection circuitry.
This data, received in parallel coded form, is sent
out to the RTMU -41A in a standard teletype serial
pulse pattern. The output is in dry-contact keying
form and requires a teletype loop current as linkage
to the remote control station or to terminal equip-
ment for rf transmission. A continuous cycling of
codes is started by applying power to the RTTD-5A.
In addition to control position information, the read-
back transmitter also issues transmitter tuning
status information. Specific information output
varies with specific input from the transmitter.

A tune lockup section includes a time delay
circuit that de-energizes the transmitter automatic
tuning in the event of a fault (a failure of the auto-
matic tuning to synchronize with the exciter

005702053

frequency determining controls). The remote oper -
ator is notified by a "fault" readback and he may
recycle the automatic tuning by sending another
message containing the equipment identification code
followed by the "tune" code. Locally, a fault is
indicated by the lighting of the FAULT switch/lamp
on the RTTD-5A front panel. The operator of the
RTTD-5A may also initiate recycling after a fault.
This is accomplished by depressing the FAULT
switch/lamp.

A REMOTE/LOCAL switch on the front panel
enables a manual override of the remote control
system, at the same time allowing the readback to
the remote operator to continue, The LOCAL posi-
tion disconnects power to the stepping switch drives
and signal interchange between the RTTD-5A and
automatic tuning circuitry, while maintaining the
operational status of the decoder readback section.

3-2. OPERATING PROCEDURES

Since the RTTD -5A functions as an automatic
tuning device, there are no operating procedures,
as such, for the transmitter decoder other than
setting the POWER switch to the ON position for
readback and the REMOTE /LOCAL switch to
REMOTE for remote control of the transmitter.
The LOCAL position of the switch enables a manual
override of the transmitter, Figure 3-1 and table
3-1 provide descriptions of the RTTD-5A controls
and indicators.

3-3. OPERATOR'S MAINTENANCE

Local maintenance for the RTTD-5A consists
of an occasional inspection of fuses and the weekly
cleaning of the blower air filter. Front panel AC
LINE fuses (see figure 3-1) provides notification of
a short in the a-c power section. A light in the fuse
holder cap indicates a blown fuse; a SPARE fuse
holder with a spare fuse cartridge is located on the
front panel. The power supply circuitry beyond the
a-c input includes an a-c short-proof feature, that
protects circuit components should a short occur
across one of the power supply outputs. Before
replacing the fuse cartridge, pull out the RTTD-5A
on its drawer slides and inspect the POWER switch
wiring and transformer for possible causes of a short.
The blower air filter should be cleaned every week
using a soap based solvent,
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Figure 3-1. RTTD-5A Controls and Indicators
TABLE 3-1, RTTD-5A CONTROLS AND INDICATORS
Figure 3-1 Control or Indicator Function

1 ON/OFF Switch S2 Connects power to the decoder enabling the
readback circuits when set to ON.

2 POWER Indicator Lamp DS1 Lights white when switch S1 is set to ON to
indicate that primary power is being supplied
to the decoder.

3 FAULT Switch/Lamp S3/DS2 Lights red to indicate improper tuning of
transmitter., FAULT switch/lamp initiates
recycling of tuning when depressed.

4 LOCAL/REMOTE Switch S4 Enables decoder circuits to tune transmitter
when set to REMOTE, In LOCAL, only the
readback circuits are energized.

5 SPARE Fuse Used to replace a blown a-c line fuse.

6 AC LINE Fuses Protect the power supply circuits from excessive
current draw.
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SECTION IV
TROUBLESHOOTING

4-1. LOGICAL TROUBLESHOOTING

a, Introduction - When adequate historical data on
the type of trouble encountered by the operator is
not available, there are four steps to be taken in
logical troubleshooting procedures. These are:
symptom recognition, symptom elaboration, listing
probable faulty functional sections, localizing the
trouble to the faulty printed circuit card and localiz-
ing the trouble to the faulty component.

b. Symptom Recognition - When it becomes
noticeable that a function or a normal operation of
the RTTD-5A is not operating properly, a functional
analysis of the transmitter system, before any
corrective steps are started, will help localize the
problem, saving much time and effort. The tech-
nician should investigate the possibility that the
difficulty could be from a source outside of the
RTTD-5A.

c¢. Symptom Elaboration - After it has been
determined that the RTTD-5A is at fault, the
symptom should be examined more closely. In
order to bring the malfunction to a point where the
trouble can be more clearly understood, the remote
control station or local teletypewriter keyboard
should be employed to further create those opera-
tional conditions, which will emphasize or increase
the malfunction symptoms, to such a degree that the
faulty stage of operation can be identified.

d. Listing Probable Faulty Functional Section -
The RTTD -5A divides into five functional sections
(see paragraph 4-2), With the knowledge of the
symptoms, reference to paragraph 4-2 should assist
isolation to the faulty section or sections.

e. Localizing the Trouble to the Faulty Printed
Circuit Card - Each functional section consists
largely of plug-in printed circuit cards., Spare
plug-in cards, when available, should be substituted
for suspect cards to reduce troubleshooting time.
Use of the troubleshooting chart, table 5-2, the
overall function description and input-vs. -output
test included in paragraphs 4-2 and 4-3 will isolate
the trouble to the faulty card or assembly.

f. Localizing the Trouble to the Faulty Circuit -
Once the trouble has been isolated to the faully card
or assembly, the final step is to identify and repair
the faulty component, wire, printed conductor or
connection. This is accomplished by utilizing the
printed circuit card troubleshooting tables (tables
5-3 through 5-4), circuit card descriptions (para-

5-5).
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4-2, OVERALL FUNCTIONAL DESCRIPTION

a., Introduction - Figure 4-1, RTTD-5A Servicing
Block Diagram, depicts the major functional sec-
tions in the Decoder. The RTTD-5A divides into five
functional sections:

Decoder Section

Automatic Tuning Signal Exchange Section
Tune Lockup and Time Delay Section
Readback Section

Power Supply Section.

The following paragraphs described each
section in terms of major assemblies and cards as
shown in figure 4-1,

b. Decoder Section - The decoder section, com-
prised of a binary decoder in the drive input section
of gating circuit card A4, master stepping switch S1
and gating circuit card A9, stepping switch gating
circuits A5, and H.V. on-off section of H.V. on-off
transmitter readback logic card A6, translates tun-
ing codes into energizing signals for the transmitter
controls. Codes, from the remote operator, are
sent to the RTMU-41A Signal Data Converter-Storer
where they are stored until the end of the tuning
message. At the end, a "tune' code is sent and this
causes the RTMU-41A memory to issue a ''start
tune' signal. This signal acts through the tune
lockup and time delay circuit in A5 (see paragraph
4-2d) to ensure that time delay relay K1 is in its
no fault condition (relay K1 de-energized). In this
position, continuity is provided by a tune lockup
circuit used in the ensuing code transfer. The
"start tune' signal also causes the RTTD-5A to
generate a '"'memory inhibit" signal which is sent to
the RTMU -41A.

The RTMU-41A memory then sends the first
code to the RTTD-5A. Bit 1 of the coded message
is sent to card Ab and bits 2 through 5 to the BCD
decoder in card A4. The coded messages consists of
a 5 bit character representing the control to be tuned
(control selector character) and a character repre-
senting the position to which the control is to be set
(control positioner character). The level of bit 1 of
each character determines whether a character is a
control selector or control positioner. Bit 1 of a
control selector is always a ''1'" while bit 1 of a
control positioner is always a "'0'"., Tuning of any
nf the transmitter cantrols is accomnlished as
follows, First the RTMU-41A memory unit sends a
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control selector to the RTTD-5A, Bit 1 of the con-
trol selector causes the master stepping switch to
go to a position by providing ground to one end of the
stepping switch solenoid via the stepping switch gat-
ing circuits A5 and A9 SCR gate #1, Bits 2 through
5 of the control selector character are sent to the
A4 binary decoder to furnish positioning information
for A9-S1. The decoder is now set up to send tun-
ing data, in the form of a control positioner charac-
ter to the transmitter. The master stepping switch,
when it has stopped, sends a signal (master NH) to
card A5 causing it to generate a ""memory advance"
signal which is sent to the RTMU-41A, The RTMU -
41A then sends a control positioner character. Bit 1
of the control positioner word is a "0'". Bit 1 en-
ables a gate in card A5 to switch on SCR gate #2 and
switch off SCR gate #1. SCR gate #2 enables the
selected transmitter stepping switch via the master
stepping switch in the RTTD-5A. A 2 thru 5 Bit
code moves the transmitter stepping switch to the
programmed position. Another memory advance
signal is then generated. This cycle is repeated for
a maximum of 32 codes. After the last code pair
has been transferred to the RTTD-5A, the RTMU-
41A sends a ''tune'' signal to the decoder. The
"tune'' signal resets the master stepping switch to
the home position (position 18), preparing the
RTTD-5A for acceptance of a subsequent tuning
cycle.

c. Automatic Tuning Signals - After the six fre-
quency (MHz) codes have positioned the switches on
the frequency control unit, an exchange of signals
takes place between the transmitter automatic tuning
section and the RTTD-5A, These signals ensure a
proper sequencing of automatic tuning phases in a
remote control operation. While master stepping
switch A9 is moving through positions 1 to 6 (posi-
tioning frequency control switches) A9 extends a
ground to tune relay K3, energizing it. The ener-
gized K3 extends a ground to latch several relays in
the automatic tuning section, preventing an auto-
matic tuning action at this time. When A9 proceeds
past position 6, K3 de-energizes, sending a signal
to these relays and allowing the automatic tuning to
start. Automatic tuning action is again inhibited in
position 11. As A9 moves through positions 10 and
11, a ground pulse is sent to the H.V. on-off section

in H.V. on-off transmitter readback logic circuit A6.

At positions 10 and 11 bits 1, 2 and 3 of the remote
H.V. on/off code are also connected to this logic
circuit., If bit 1 is a "0" (for a control positioner
code) and bits 2 and 3 contain "H.V. on'" informa-
tion, and if a readback signal from the transmitter
indicates that the main power is switched on, the
logic output to H.V. on-off relay K2 is a ground,
positioning this relay into its "on'' condition. K2
then sends an '"'on'' control signal to a transmitter
H.V. on/off relay. The converse occurs if bits 2
and 3 contain "H.V. off" information. During the
entire code transfer phase (positions 1-15 of A9)

a "long ground" signal provides a continuity link of
a tune lockup circuit (see paragraph 4-2d) and resets
a transmitter H.V. reset relay in the event of a
previous overload.

4-2

d. Tune Lockup and Time Delay - The tune lockup
and time delay section in stepping switch gating cir-
cuit A5 provides continuity for the stepping switch
movement in the code transfer phase, shut-down of
transmitter tuning circuits in case of a "fault' and a
means of remote resetting (or re-cycling) of auto-
matic tuning after a "fault”. The "start tune" signal
(as previously described in paragraph 4-2b) works
through the tune lockup circuit to ensure that the
time delay relay is reset (or positioned in its normal
"no fault" condition)., In this position, K1 supplies a
link in the tune lockup continuity. Simultaneously a
time delay circuit is set for a duration of 60 seconds.
In a normal tuning, frequency synchronization, tun-
ing and loading adjustments are reached within 30
seconds (maximum). When tuning is completed the
transmitter tune/operate relay is energized to tune,
removing a ground input signal from the time delay
circuit. The time delay circuit is then disabled,
should a fault occur, however, synchronization is
not reached and searching continues, with the tune/
operate relay remaining in its "tune' position.

After 60 seconds, the time delay circuit trips relay
K1 into its "fault'" position. Relay K1 then disables
the tuning operation as follows: it shuts off the
transmitter search servo, breaks the tune lockup
circuit continuity in the RTTD-5A; shuts off the -30V
power supply to master stepping switch S1 and all
transmitter stepping switches; lights FAULT lamp
DS2 on the RTTD-5A front panel, and sends a "fault"
readback to the remote operator. In this event, a
remote-controlled recycling of the automatic tuning
can be initiated by sending another message with the
equipment identification code and the "E'' code.

This causes the master stepping switch to make
another complete revolution and another ''start tune"
signal is sent by the RTMU-41A to the time delay
circuit, resetting time delay relay K1 to its normal
position. The new revolution also causes another
signal to the relays in the automatic tuning system
and another tuning cycle starts. The tuning may
also be recycled at the RTTD-5A, by depressing the
FAULT switch/lamp. This generates a signal at the
time delay circuit paralleling that of the remote
"start tune'" signal. Automatic tuning then recycles
in the same manner as for remote control.

e. Readback Section - The readback section con-
sists of a scanning and transmitting circuit for read-
ing back transmitter control positions, tuning status,
overload status and high voltage status to the remote
operator. This section consists of code shift regis-
ter A2, bit shift register A3, output keyer Al, the
transmitter tuning status logic section in gating
circuit A4 and the H.V. status logic section in H.V.
on-off transmitter readback logic circuit A6, Input
to the readback section is in the form of 4-bit or
2-bit codes set up on positioned readback wafers and
relays in the transmitter. These are scanned, one-
by-one, by the readback section and transmitted out
of the RTTD-5A as a series of teletype codes.

Each readout is triggered by a gating pulse
developed by readback code shift register A2. The
first gating pulse developed is the teletype "E"
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(1000), permanently set up in shift register A2.
This signal is sent out via shift register A3 and
readback isolation keyer Al to the remote tuning
station. At the remote station this signal resets
the readback indicator for a new readback cycle.
After A3 sends the "E'" code to Al, it develops a
"shift" pulse, which is sent to shift register A2,
This "shift" pulse causes A2 to remove the "E"
output and shift to the first gating pulse. This
action is repeated until all gating pulses have been
generated.

The first six readouts triggered by their re-
spective gating pulses are the six MHz frequency
selector switches. These readbacks occur in the
following order: 10 MHz, 1 MHz, 100 kHz, 10 kHz,
1 kHz and 0.1 kHz. A readback wafer on each
switch sets up a four bit code, transmitted as bits
2 through 5 of the readback code, to represent the
positioning of the switch. Shift register A3 receives
the four bit code in parallel form and converts it to
serial form. The serial data is then converted to
start/stop cight level pattern teletype output, com-
patible with various types of teletype linkage equip-
ment,

Each of the MHz readbacks also contain data in
bit 1. The MHz gating pulses also enable gates in
the transmitter status logic section in A4 and the
readback logic section in A6 to provide readouts of
other transmitter data. The 10 MHz and 1 MHz
gating pulses read out transmitter "tuning/ready/
fault' status from A4. Bit 1 level (1 or 0) of these
successive codes indicates one of the following
three conditions:

Bit 1
10 MHz Code 1 MHz Code Tuning Status
1 0 tuning
0 1 ready
1 1 fault

These outputs are derived from the "in tune proc"
signal from the RTTD-5A tune lockup circuit, the
"fault/no fault’' signal from time delay relay K1 and
an input indicating the status of the transmitter tune/
operate relay. The 100 kHz gating pulse reads out
the "equipment selected'” signal from the associated
transmitter memory, indicating that the proper
transmitter (in a series working from a common
tuning message input) has responded and opened its
memory from a selector code in the beginning of the
message. The 10 kHz gating pulse reads out a
"memory power on/off" signal from the memory
and/or decoder. The 1 kHz gating pulse reads out
the position of the RTTD-5A REMOTE/LOCAL
switch., The 0.1 kHz gating pulse reads out part

of the VSWR and XMTR overload readout described
in the following paragraph. For the bit-1 readouts
enahled hy the 100 kHz 10 kH7 and 1 kHz gating
pulses a "'1'" indicates an on status and a "'0"" an off
status.
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After the MHz codes, nine additional gating
pulses are generated by shift register A2. These
gating pulses, designated F1 through F9, are used
to enable A6 to provide read-outs of transmitter
high voltage and overload data. Gating pulse F1
reads out the high voltage on/off readback, Gating
pulse F2 reads out VSWR and XMTR overload data
as follows, in conjunction with the 0.1 kHz gating
pulse:

Bit 1
0.1 kHz Code F2 Code Overload Status
1 1 VSWR
0 1 XMTR

Gating pulses F3 through F8 read out XMTR overload
1 through 6 data. A "1'" for bit 1 of the F1 or any of
the F3 through F8 generated readouts indicates an on
status and a ""0'" an off status. Although the read-
backs generated by gating pulses F1, ¥2, F3, F7

and F8 are contained in bit 1, these readbacks are
sent out as part of a five bit code. Therefore gating
circuit A10 provides a ''1"" for bit 2 of each of these
readbacks to differentiate them from the "E'' code.

Gating pulses F4, F5, and F6 also enable four
bit readouts in bits 2 through 5. These gating pulses
are sent to the the transmitter to set up outputs on
the readback wafers of the Mode (F4), Carrier Sup-
pression (F5) and Output Power Level (F6) switches.
In addition, gating circuit A10 provides a continuous
"1" for bit 5 whenever F6 is present and all ones for
bits 2 through 5 of the F6 readback whenever main
power in the transmitter is off as indicated by the
"main power ind' signal. Since the F9 gating pulse
is not used, an all zero readback will appear in its
readback slot. Immediately following the F9 read-
back character the transmitter sends its respective
five bit "XMTR selected' code, indicating which
transmitter has been providing the readback and
ending the 17 character readback cycle.

f. Power Supply Section - The power supply section
furnishes reference voltages for the logic circuitry
in the RTTD-5A and power voltages for driving mas-
ter stepping switch S1 and stepping switches through-
out the transmitter. The a-c input section consists
of receptacle J1, line filters FL1 and FL2, fuses F1
and F2, transformer T1, and POWER lamp DS1.

The -30V power supply A7, with associated chassis
mounted capacitors C3 and C4, diode CR3 and tran-
sistor Q2, supplies -30V to the stepping switches.
Should a fault occur -30V is ground controlled via
relay K1 removing this voltage from master stepping
switch S1 and the transmitter stepping switches.,
Power supply A8 supplies the +12V and -12V for the
logic circuitry. Chassis mounted capacitor C1 and
transistor Q1 function in conjunction with A8,

4-3. CIRCUIT CARD DESCRIPTIONS

The following paragraphs provide descriptions
of the various circuits in the RTTD-5A., Because of
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the complex interaction of the components in the
logic circuitry, all descriptions, with the exception
of those on the power supplier, have been written on
a functional input/output basis. These descriptions,
used in conjunction with the schematics contained in
Section 7 and the timing charts in Section 5, provide
a detailed understanding of all the functions of the
cards in the RTTD-5A,

a. Readback Isolation Keyer Al - (See figure 7-2.)
Readback isolation keyer Al provides a start stop
8-level teletype output at 45 baud. Data is carried
in the first five levels only. The teletype output is
generated from the "'serial code' input from A3.
The '"'serial code' signal is comprised of five bits
arranged in serial form. These bits enter Al
through pin V and energize either the mark or space
solenoid of the internal keyer relay. A mark output
is developed across pins Y and 21 when pin V is at a
"1'" level with pin V at 0" level, a space output is
developed at pins R and U.

b. Readback Code Shift Register A2 - (See figure
7-3.) Readback code shift register A2 develops
gating pulses that enable the transmitter readouts
and the equipment selected character. These out-
puts are triggered by the "'shift” pulse supplied by
A3. Upon the receipt of the first shift pulse (after
an "E'") the 10 MHz gating pulse is developed at pin
R. Each subsequent shift pulse switches the output
to the next gating pulse. At the end of each read-
back cycle the equipment selected code is sent out
pins B, C, D and 3, At the initial installation the
code for each RTTD-5A is set by removing diodes
CR1, CR2, CR3 and/or CR4 as shown onfigure 7-3.

c. Readback Bit Shift Register A3 - (See figure
7-4,) Readback bit shift register A3 provides a
serial output from parallel input and develops the
"shift" at the end of each cycle. The parallel input
of five bits of readback data enters the card at pins
B, H, 8, 12 and 13. These bits of data are strobed
out of the register by a timing circuit., This timing
circuit is adjusted during installation to provide the
serial output at 45 baud. The bits of data are sent
out of the register in serial form through a NOR
gate. At the conclusion of each five bit readout
character, the "shift" pulse is developed at pin W
and sent to card A2 to enable A2 to provide the next
gating pulse.

d. Gating Circuit A4 - (See figure 7-5.) Gating
circuit A4 is comprised of two sections, a drive
input gating section and a transmitter status logic
section. The drive input gating section is a binary
decoder that decodes information contained in bits
2 through 5 of the tuning message. The decoded
""pos func'' outputs are sent to master stepping
switch A9S1 and to the transmitter tuning controls.
The "pos func' output puts A9S1 in the proper posi-
tion to provide a ground to the transmitter stepping
switch, enabling the "pos func' output to also tune
the control to the desired position via the transmit-
ter stepping switch. The transmitter status logic
section provides the bit 1 readback data carried in
the 10 MHz, 1 MHz, 100 kHz, and 10 kHz switch
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readbacks., The 10 MHz and 1 MHz gating pulses
read out the "tuning/ready/fault’” readback; the

100 kHz gating pulse reads out the "'equipment
selected'’ readback; and the 10 kHz gating pulse
reads out the "memory power' readback. Addition-
ally the card provides inversion for the "tune
lockup', "decoder SCR inhibit" and ""auto tune"
signals. A NOR gate is provided at the output to
invert the signals.

e. Stepping Switch Gating Circuit A5 - (See
figures 7-1 and 7-6.) Stepping switch gating circuit
A5 provides time delay, tune lockup and SCR gate
control circuits. The time delay circuit provides a
60 second delay before energizing time delay relay
K1. This delay is provided to allow sufficient time
for the tuning cycle to be completed. Upon receipt
of the "'start tune' signal at pin T, the time delay
circuit is energized. Should tuning be completed in
less than 60 seconds the transmitter sends the "time
delay disable signal''. This signal enters A5 at
pin Y, disabling the time delay circuit. Should the
tuning cycle exceed 60 seconds (a fault condition), an
output is developed across pins V and X that ener-
gizes the fault solenoid of relay K1, causing the
following to occur: tune lockup circuit continuity
is broken, ground is removed from the transmitter
servos and ground is applied to A7, removing the
-30V output.

The tune lockup circuit provides continuity to
enable the unit to operate. A gate in A5 disables
the tune lockup circuit should a control positioner
tuning phase be initiated with the transmitter in a
"ready' condition (indicated by the transmitter
status logic section of A4).

The SCR gate control circuit provides signals
to switch SCR gates CR1 and CR2 on and off, and
provides the memory advance signal. The circuit is
enabled by the first tuning character with bit 1 at a
""1"" level after receipt of the ''start tune' signal.
When the bit 1 at a ""1'"" level is received a '"0" level
output is developed at pin B and is applied to SCR
CR1. SCR CRI1 is then switched on to let A9S1 step
to a position determined by A4 "pos func'. A9S1then
sends the master not-homed (NH) signal to A5 at pin
D. The "master NH" signal removes the output at
pin B (switching off CR1) and provides the "memory
advance' signal at pin H, Upon receipt of the
"memory advance' signal, the RTMU-41A sends the
tuning character in which bit 1 is at a "'0"" level, An
output at ''0"" level is then provided at pin E, switch-
ing on SCR CR2 which provides a ground to the trans-
mitter via A9S1. The transmitter then generates the
"prime function NH" signal, which is applied to A5 at
pin C. This signal removes the output at pin E
(switching off CR2) and provides the "'memory
advance' signal at pin H, The RTMU-41A then sends
the next control selector tuning character. This
cycle is repeated, as desired, for a maximum of
32 codes.

In addition card A5 generates the "memory
inhibit'" signal at pin 11 whenever a "'start tune'
signal is received and maintains the signal until
the memory is empty.
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f. H.V. On-Off Transmitter Readback Logic
Circuit A6 - (See figures 7-1 and 7-7.) H.V. on-off
transmitter readback logic circuit A6 is comprised
of two sections, a H.V, on-off section and a trans-
mitter status logic section. The H.V. on-off section
develops a signal at either pin 8 or pin R that ener -
gizes either the H.V. on-off relay K2 on or off
solenoid. This section is activated only during the
H.V. phase of the tuning cycle (position 10 of A9S1).
During the control positioner phase of H.V, control
tuning an input appears at pin 15 or pin K of A6,
pin 15 being the H.V. on input and pin K being the
H.V. off input of the card. The output is then
generated at pin 8 or R if the pos 10 and 11 ground
signal is present at pin T and switch S4 is set to
REMOTE. Should a fault reset be initiated the H.V.
on signal would appear at pin 8 during the control
selector phase of the cycle. If main power in the
transmitter fails or is shut down the input at pin H
goes to "0 and, the H,V., on is removed and the
H.V. off signal is produced at pin R.

The transmitter status logic section provides
bit 1 readbacks for readouts triggered by the 1 kHz,
0.1 kHz and F1 through F8 gating pulses. These
gating pulses read out readbacks as follows: the
1 kHz and F2 gating pulses read out VSWR/XMTR
overload status; the 0.1 kHz gating pulse is applied
through REMOTE/LOCAL switch S4 to read out the
local readback, the F1 gating pulse reads out the
H.V. on-off readback; and gating pulses F3 through
¥8 read out the XMTR No. 1 through No. 6 overload
readback respectively. A NOR gate is provided at
the output.

g. =30V Power Supply A7 - (See figure 7-8,) The
-30V power supply A7 develops -30V AC power to
drive the decoder and transmitter stepping switches
from a 35V AC 60 Hz input. The 35V 60 Hz power
enters the card at pins 7, 8, 11 and 12 and is
applied to rectifier network CR4. CR4 produces a
pulsating dc output which is sent out of the card via
pin 21 through a surge limiting network comprised
of resistors R7 and R8. The output at pin 21 is fed
to a filter /regulator network comprised of externally
mounted series/pass transistor Q2 and zener diode
regulator CR3 and card-mounted capacitors C1 and
C3. These components function to provide the regu-
lated -30V output as follows: Transistor Q2 acts as
a series voltage regulator to essentially provide a
variable series resistance across the output.
Chassis mounted zener diode CR3 maintains a con-
stant voltage on the base of Q2, resulting in a con-
stant voltage output at pins 2 and 3 of the card.
Card mounted capacitors C1 and C3 provide a shunt
capacitance which filters the output. Additional
filtering is provided by chassis mounted C3 and C4.
These capacitors provide a high degree of passive
filtering.

Resistors R5 and R6 form part of the bias cir-
cuit of Q2: resistor R1 is a bleeder resistor, and
capacitor C2 is a bypass for RF and switching tran-
sients. Board output appears between pins 5, 6, H,
and J (hot), and pins 1, 22, A, and Z (ground).
Diode CR5 isolates the -30V output at pins H and J
from that at pins 5 and 6.
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Short proof current limiting is provided by
diodes CR2 and CR3 and resistors R2, R3, and R4.
Should a short occur across the -30V output, the
voltage drop across R2, R3 and R4 would exceed the
drop across CR2 and CR3. This would result in a
reduction of the forward bias of Q2 which results in
a reduction in the output current of Q2. Circuit
values are such that the short-circuit equilibrium
point falls well within the safe dissipation range of
Q2 and all affected circuit components.

The card also functions in the fault mode cir -
cuitry. During a fault condition, relay K4 extends a
ground to pin B of the card. Diode CR6 then pro-
vides this ground to FAULT lamp DS1, causing it to
light. The ground from pin B is also extended to one
side of R9 via CR1. Since the other side of R9 is
connected to the -30V output, a heavy current is
drawn through R9, driving Q2 to cut off. With Q2 at
cut off output voltage and current drop to values
insufficient to actuate master stepping switch S1 and
the transmitter stepping switches.

h. +12V, -12V Power Supply A8 - (See figure 7-9.)
+12V, -12V power supply A8 develops regulated +12V
and -12V power for the various networks and com-
ponents in the RTTD-5A. The +12V and -12V sup-
plies are provided by separate circuits contained on
A8. Each supply is comprised of a rectifier network
and a voltage regulator. The +12V section receives
an 18VAC input at pins B and 2 of the card. The a-c
input is rectified by full-wave bridge rectifier CR1
and applied to pin 3 of voltage regulator Z1 via a
surge limiter comprised of resistors R7 and R8.
Circuit Z1 is an integral voltage regulator with cur -
rent limiting and short circuit protection, that func-
tions as an operational amplifier with heavy feed-
back.

The output of Z1 is applied to the base of driver
Q2. Q2, in conjunction with resistor R1, forms a
divider -bias network for series-pass transistor Q1,
which provides the actual regulation. The collector-
emitter path of Q1 falls in series with the filtered
output of CR1 (filtering is accomplished external to
the card by capacitor C1, connected between board
pin D and ground). Therefore Q1 acts as a series
resistance, varied by Z1, via Q2 with the voltage
output ultimately regulated by Z1,

Resistors R4 and R5 form a voltage divider
network that provides an error input to Z1. This
error input is applied as a feedback input to pin 6 of
Z1, Within Z1 the error input is compared, in a
differential amplifier, with a reference voltage. The
output of this amplifier is the output of Z1 that is
applied to the base of Q2. Capacitor C4, connected
between terminals 6 and 7 of Z1 is part of an internal
frequency compensation network, to prevent oscilla-
tion at high frequencies and/or transient "'ringing".
Capacitor C1 bypasses stray pickup, and resistor R9
is an output bleeder. Resistor R10 and capacitor C3
are part of a DC reset circnit that is not used
Capacitor C7, connected hetween pin 5 of Z1 and
ground is a bypass capacitor that reduces the noise
level in the internal voltage reference of Z1.
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Current limiting is accomplished by a switch-
back limiter comprised of a section within Z1 and
resistors R6, R2 and R3. A switchback limiter
differs from a normal limiter in that it reduces
current flow to a small fraction of the maximum
output, while a normal limiter reduces current
only to the maximum design value. Output current
creates a voltage drop across R6. This drop would
appear between pins 1 and 8 of Z1 except that during
normal operation another voltage drop appears
across the voltage divider comprised of R2 and R3.
These voltage drops cancel each other out and
enable the power supply to function normally.
Should a short circuit occur, however, R2 and R3
would effectively be in parallel across the output,
reducing the drop across them to near zero. The
heavy current through R6 then causes a relatively
large drop across R6 which would appear between
pins 1 and 8 of Z1. This current limiting input
causes Z1 to reduce the forward bias on Q1 until
the output current is reduced to approximately 0.5 a.
In addition resistors R2 and R3 provide a preload
output of approximately 20 ma to ensure that a load
will always be present on the output of the regulator.

The -12V section functions in the same manner
as the +12V section with the following exceptions:
the -12VDC series-pass is mounted on a heat sink
on the rear of the chassis and is connected to the
card via pins 12 (emitter), 14 (collector) and 20
(base); the surge limiter is comprised of resistors
R19 through R22; due to polarity inversion the
current limiting voltage divider (corresponding to R2
and R3 in the +12V section), comprised of resistors
R16 and R17 is connected between the junction of R14
and R15 and the surge limiter.

i. Master Stepping Switch A9S1 and Gating Circuit
A9 - (See figures 7-1 and 7-10.) Master stepping
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switch A9S1 and gating circuit A9 supply ground to
the transmitter stepping switches during the tuning
cycle. At the initiation of a tuning cycle SCR gate
CR1 is switched on providing a ground at pin W and
a '"'pos func' signal is applied to one of the following
pins: 3, B, C, D, E, F, H,J, M, N, P, S, T, V,
X or 20. The ground at pin W enables the stepping
switch solenoid to move the switch through its posi-
tions until the position that the ""pos func" signal
corresponds to is reached. SCR CRI1 is then
switched off by the ''master NH" signal (generated
from ''pos func' input) and SCR CR2 is switched on
providing a ground at pin U. Ground is then supplied
to the transmitter stepping switch via A9S1 (rear).
The transmitter stepping switch next sends the
"prime function NH'" signal. This signal switches
off CR2 and the master stepping switch is ready for
the next tuning command. Their cycle can be re-
peated for a maximum of 32 codes.

In positions 1 through 6 and 11, a ""1" level
signal is provided at pin 5 of A9 to energize K3,
inhibiting automatic tuning within the transmitter,
In positions 10 and 11 a "0" level signal is provided
at pin 6 of A9 to enable the H.V. on-off section of
A6. A9S1 also provides a link in the tune lockup and
time delay circuit at pin 1 in all its positions except
home position (16 pins on sw).

j. Gating Circuit A10 - (See figures 7-1 and 7-11.)
Gating circuit A10 provides various bits of data in
the F1, F2, F3, F6, F7 and F8 generated readbacks.
A "0" for bit 2 of any of these readbacks is provided
at pin L whenever any of the above gating pulses are
present. During the F6 generated readback (output
power level) a ""0" is also provided for bits 3, 4 and
5 when main power is off. Additionally, the card
holds the solenoids of relays K2, K3 and K4 in the
unenergized state with '"1'" level outputs at pins C,

D and A and a 0" at pin 14,
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TABLE 4-2. REMOTE TUNING READBACK OUTPUT CODES
Character
Transmission Position Code Bits
Order Control or Condition Indicated 1 2345
1 To reset remote readback 1 0000
indicator panel for new cycle
2 CHGR 10 MHz switch 0 1111
1 0111
2 1011
3 0011
4 1101
5 0101
6 1001
7 0001
8 1110
9 0110
Transmitter "tuning/ready/ * *
fault' status
3 CHGR 1 MHz switch 0-9, same as CHGR 10 MHz switch
Transmitter "tuning/ready/ * *
fault' status
4 CHGR 100 kHz switch Equip- 0-9, same as CHGR 10 MHz switch
ment selected selected 1
not selected 0
5 CHGR 10 kHz switch 0-9, same as CHGR 10 MHz switch
Memory power on 1
off 0
6 CHGR 1 kHz switch RTTD 0-9, same as CHGR 10 MHz switch
LOCAL/REMOTE switch LOCAL 1
REMOTE 0
7 CHGR 0.1 kHz switch VSWR 0-9, same as CHGR 10 MHz switch
and XMTR overload *k *k
* ok * %
8 High Voltage on 1 1000
off 0 1000
9 VSWR and XMTR overload *k *k 1000
k% * % 1000

*Readback of transmitter tuning status is contained in bit #1 of codes #2 and #3 combined: -

Status

tuning
ready
fault

**Readback of XMTR and VSWR overload status is contained in bit #1 of Codes #7 and #9 combined: -

Bit #1
Code #2 Code #3
1 0
0 1
1
Bit #1
Code #7 Code #9
1 1
0 1
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Status

VSWR
XMTR
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Table 4-2. Remote Tuning Readback Output Codes (Continued)

Character
Transmission Position Code Bits

Order Control or Condition Indicated 1 2345
10 XMTR overload #1 on 1 1000
off 0 1000
11 CMRA MODE SELECTION Cw 1111
switch PTT 0111
VOX 1011
NORM 0011

XMTR overload #2 on 1

off 0
12 CMRA CARRIER SUP- 0 DB 1111
PRESSION switch 3 DB 0111
6 DB 1011
20 DB 0011
30 DB 1101
FULL 0101

XMTR overload #3 on 1

off 0
13 TRANSMITTER OUTPUT off 1111
POWER switch 1 0111
2 1011
3 0011
4 1101

XMTR overload #4 on 1

off 0
14 XMTR overload #5 on 1 1000
off 0 1000
15 XMTR overload #6 on 1 1000
off 0 1000
16 Not used none 0 0000
17 XMTR Selected 1 0 1110
2 0 0110
3 0 1010
4 0 0010
5 0 1100
6 0 0100

005702053
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SECTION V
MAINTENANCE

5-1. PREVENTIVE MAINTENANCE

The following paragraphs describe procedures
to inspect, check and clean the components of the
RTTD-5A. In general, preventive maintenance
provides a basis for recognizing future probable
causes of equipment malfunction in the early stages
of deterioration. Many such causes are apparent
to the senses of sight, touch and smell. Therefore,
by adhering to a stringent program of preventive
maintenance, involving periodic inspection and
checks, the most probable causes of equipment
malfunction can be avoided, thereby minimizing

equipment downtime and the possibility of com-
promising important schedules.

a. Inspection and Test - The following paragraphs
describe equipment inspection and tests to be per-
formed on a weekly basis.

(1) General Inspection - A thorough visual in-
spection of an assembly or component for signs
of deterioration prior to failure can save test and
troubleshooting time resulting from complete
breakdown. Table 5-1 presents a weekly inspec-
tion checklist for the RTTD-5A.,

TABLE 5-1. WEEKLY INSPECTION ROUTINE

Assembly or
Subassembly

Check

Line Power Cord

Main Chassis Assemblies 1. Check underside of chassis for dirt and dust.

Front and Rear Panels 1. Check panel for general cleanliness.

Check three-wire line power cord for cracks, nicks or fraying.

2. Check all inter -connector wiring for nicks, cracks or fraying.
3. Check all printed circuit boards for cracks; check components
for looseness and evidence of deterioration from possible

overheating.

4, Check printed circuit board jacks for tightness against chassis.

5. Check ground connections for security.

2. Check all toggle switches for smooth positive action.
3. Check indicator faces for cracks.

4, Check cleanliness of blower air filter.

(2) Functional Test - Perform the checkout
procedure for the RTTD-5A outlined in Section 2,
paragraph 2-4b, on a weekly basis.

b. Cleaning Instructions - In general, the RTTD-
5A should be cleaned once a week, using a soft
camel's hair brush, forced air pressure of not more
than 20 psi and a suitable cleaning agent such as
trichlorethylene or methychloroform,
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WARNING

When using toxic solvents, make certain that
adequate ventilation is provided; prolonged or
repeated breathing of the vapor shall be
avoided. Avoid prolonged or repeated con-
tact with skin. Flammable solvents shall not
be used on energized equipment or near other
equipment from which a spark may be received.
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{ CAUTION

Trichlorethylene contains a paint removing
solvent; avoid contact with painted surfaces.

Remove dirt or grease from wiring and chassis
surfaces using cleaning solvent; dry withcompressed
air. Remove dust from printed circuit boards using
a soft camel's hair brush. Blow out accumulated
dust from inaccessible areas of chassis using forced
air.

5-2. TROUBLESHOOTING

Troubleshooting data for the RTTD-5A are
contained in tables 5-2 through 5-4. Table 5-2 is
an overall troubleshooting table used to localize the
trouble to the faulty printed circuit card. Tables
5-3 and 5-4 and figures 5-1 through 5-6 provide
detailed troubleshooting procedures to identify the
faulty component.

When instructed to send a tuning message to
the RTTD-5A, inputs are to be simulated by a tele-
typewriter (TTY keyboard). Each message must be
preceded by the proper selection codes for the
RTMU-41A and RTTD-5A being addressed. Indi-
vidual pins of the card are to be checked with the
suspect card on an extender card.

a. Usage of Timing Charts - Timing charts
(figures 5-1 through 5-5) are categorized by
sections involving binary logic. Each line repre-
sents a test point time variance between two voltage
values and all lines are plotted against a common
time base for comparison. Test points are arranged
from top to bottom in normal order of checking
(from input to output) of a section.

Using time bases A and B of the oscilloscope,
check test points in pairs (the test point and the one
directly below it on the chart) at coinciding pulse
edges (voltage changes). This comparison check will
reveal, by reference to the P/C board logic/
schematic in section 7, the logic network/component
to be replaced. To make a measurement, set the
oscilloscope for an external triggering mode, with a
negative triggering slope and level for a negative-
going change and a positive triggering slope and level
for a positive-going change. The exact shape of the
pulse edge is not an important factor in troubleshoot-
ing the binary logic sections. Very often, different
attenuator lines into the oscilloscope will produce
pulse shape distortions that are not present in the
equipment being tested. The critical fact is whether
or not the expected voltage changes occur in the
polarities and coincidences as indicated on a common
time base.

TABLE 5-2. TROUBLESHOOTING

Step Trouble

Probable Cause

Remedy

1 No output. ON/OFF Blown fuse.
indicator DS1 does not
light, blower does not
operate. Fuse indi-

cator lit.

2 No output. ON/OFF
indicator DS1 does
not light, blower does
not operate.

3 Blower does not
operate
4 FAULT switch/lamp,

S3/DS2 lights and
cannot be reset

relay K1,

Defective filter.

Defective switch S2.

Defective transformer T1.

Defective blower Bl.

Defective FAULT switch/
lamp S3/DS2.

Defective time delay

Replace fuse

Check continuity through line filters
FL1 and FL2, Replace either if con-
tinuity is broken.

Check continuity of switch S2. If con-
tinuity is broken with switch in ON
position, replace switch S2,

Check for 35 VAC between terminals 7
and 8 and check for 18 VAC between
terminals 9 and 10 and 11 and 12, If
either output is not present, replace
transformer T1.

Replace blower Bl.

Check for continuity through switch S3
contacts 3 and 6 with switch depressed.
If continuity is broken replace FAULT
switch/lamp S3/DS2.

Check for voltage across pins 5 and 10
of K1. If voltage is present, replace
relay K1,

5-2
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Table 5-2. Troubleshooting (Continued)

Probable Cause

Remedy

Defective time delay circuit
in Stepping Switch Gating
Circuit card A5.

Defective time delay circuit
in Index Gating Circuit card
A5,

Defective +12V, -12V Power
Supply card A8.

Defective transformer T1,

Defective -30V Power Supply
card A7,

Defective Transformer T1.

Defective Master Stepping
Switch A9S1

Defective SCR CR1 or CR2.

Defective Master Stepping
Switch Gating Circuit card
A5,

Defective Drive Input Gating
section of card A4,

Address decoder via teletypewriter.
Check for voltage at pins V and X of
card A5 after 60 seconds. If voltage is
not present troubleshoot A5 in accord-
ance with figure 5-4,

Troubleshoot A5 in accordance with
figure 5-4.

Check for +12V output at pins F, H, J
and K of A8. Check for -12V output at
pins V, W, X and Y of A8. If either
output is not present, troubleshoot A8
in accordance with table 5-4.

Check for 18 VAC between pins 9 and
10 and 11 and 12. If either voltage is
not present, replace T1.

Check for -30V output at pins 5 and 6
of A7. If -30V is not present, trouble-
shoot A7 in accordance with table 5-3.

Check for 35 VAC output between pins
7 and 8. If voltage is not present,
replace T1,

Send a sample tuning message via the
teletypewriter. Observe Master
Stepping Switch A9S1 during decoding of
message . Check that S1 steps through
positions. Check continuity of wafer C
of S1. Check for outputs alternating at
pins 7 and 8 of card A9 as switch A9S1
steps through its positions. If A9S1
fails to step or continuity through wafer
C is broken, or outputs at pins 7 and/or
8 are not present, troubleshoot A9S1
and A9 in accordance with timing charts.

Send a sample tuning message via the
teletypewriter. Check for alternating
grounds at the cathodes of CR1 and CR2,
If ground is not present at the cathode
of CR1 or CR2, replace the defective
SCR.

Send a sample tuning message via the
teletypewriter. Check outputs at pins
B, E, H, J and 11 in accordance with
figure 5-4. If any of the outputs are
not present when all necessary inputs
are present, troubleshoot A5 in accord-
ance with figure 5-4.

Send a sample tuning message via the

teletypewriter. Check outputs at pins
T, Uand Y of A4 Tf ontputs are not

present, troubleshoot A4 in accordance
with figure 5-5.

Step Trouble

4

(cont)

5 FAULT switch/lamp,
S3/DS2 has to be
continuously reset.

6 No tuning data received
by transmitter and no
readback data received
at remote tuning
station.

7 No tuning data received
by transmitter. Read-
back loop functioning
normally.,
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Table 5-2.

Troubleshooting (Continued)

Step

Trouble

Probable Cause

Remedy

7
(cont

10

Transmitter cannot
be tuned exactly as
programmed by the
remote operator.

Automatic tuning
circuit of transmitter
not inhibited during
tuning of MHz switches.

No readback data
received at remote
station. Tuning
circuit operating
normally.

Defective time delay relay
K1.

Defective LOCAL/
REMOTE switch S4.

Defective Drive Input
Gating section of card A4.

Defective relay K3.

Defective master stepping
switch S1.

Defective Isolation Readback
Keyer card Al,

Defective Readback Shift
Register card A3,

Defective Readback Code
Shift Register card A2,

Address decoder via the teletypewriter.
Check for energizing voltage at contacts
1 and 9 of K1. Check continuity of con-
tacts 4 and 7. If voltage is present
across contacts 1 and 9, and continuity
is broken between contacts 4 and 7,
replace relay K1,

Check continuity of S4-B and S4-C in
REMOTE position. If continuity of
either set of contacts is broken, replace
S4.

Send a sample tuning message via the
teletypewriter. Monitor bit 1 as
received at pin 14 of card A5 while
checking outputs at pins 5, 3, F, 8, 10,
L, 11, 13, W, 12, 14, 18, 17, 15, 9
and 6 of A4, (These points must be
tested in the exact sequence listed
above.) A '"1" should be observed at
pin 5 of A4 concurrent with the receipt
of the first bit 1 at a ""1"" level. Upon
the receipt of the next bit 1 = ""1"" the
"1" at pin 5 of A4 will disappear and a
"1'" level will be measured pin 3. The
"1" will appear, in turn, at each pin of
A4 listed above until it reaches pin 6.
If all necessary inputs are present and
any of the applicable pins of A4 do not
go to a "1" level, troubleshoot A4 in
accordance with figure 5-3.

Apply a ground signal to pin 3 of K3.
If relay K3 does not energize, replace
relay K3.

Send a sample tuning message via the
teletypewriter. Check for ground at
pin 5 of A9 as S1 steps through
positions 1-6 and in position 11, If
ground is not present in these positions
troubleshoot S1 and A9 in accordance
with the timing charts.

Monitor Al inputs and outputs. If
outputs are not present or are incorrect,
replace relay K1 of Al.

Send a sample tuning message via the

teletypewriter. Check for "shift" pulse
at pin W and "serial code'" data at pin V.
If either data are not generated, trouble-
shoot A3 in accordance with figure 5-2.

Send a sample tuning message via the
teletypewriter. Check for "shift' input
pulse at pin 2. If shift signal is present

5-4
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Table 5-2. Troubleshooting (Continued)
Step Trouble Probable Cause Remedy
10 and no output gating pulses are pro-
(cont) duced, troubleshoot A2 in accordance
with figure 5-1.

11 Readback data are Defective Readback Code Send a sample tuning message via the
missing for one of Shift Register card A2, teletypewriter. Observe test points
transmitter controls as shown in figure 5-1. If any of the
or conditions. outputs are incorrect, troubleshoot A2

in accordance with figure 5-1,

12 A bit of data is incor- Defective Readback Shift Send a sample tuning message via the

rect. Register card A3. teletypewriter, Check that A3 output
at pin V is in accordance with figure
5-2. If any of the outputs are in-
correct, troubleshoot A3 in accordance
with figure 5-2.

13 Bit 1 readback data Defective Gating Circuitl Send a sample luning message via the

incorrect. card A4, teletypewriter, Check for data at out-
put of A4 at pin 16 using figure 5-3.
If pin 16 is incorrect, troubleshoot
A4 in accordance with figure 5-3,
Defective H.V. On-Off Send a sample tuning message via the
Transmitter Readback teletypewriter, Check for data at out-
Logic card A6. put of A at pin 19 using figure 5-5.
If pin 19 is incorrect, troubleshoot
A4 in accordance with figure 5-5.
Defective code shift Send a sample tuning message via the
register A2. teletypewriter. Check for constant ''1"
level signal at pin 11 of A2, If pin 11
is incorrect, troubleshoot A2 in accord-
ance with figure 5-1,
TABLE 5-3. -30V POWER SUPPLY A7 TROUBLESHOOTING
Step Trouble Probable Cause Remedy

1 No output at pins 5 Defective rectifier network Replace CR4.
and 6. CR4.

2 Output does not hold Regulator network com- Troubleshoot regulator network.
relatively stable prised of C1, C2, C3, CRI1,

(at -30V). CR2, CR3, CR5, CR6, R1
through R9 and externally
mounted C3, C4, CR3 and
Q2 defective.
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TABLE 5-4, +12V, -12V POWER SUPPLY A8 TROUBLESHOOTING

Step Trouble Probable Cause Remedy
1 No +12V output. Defective rectifier network CR1. | Replace CR2.
2 No -12V output. Defective rectifier network CR2. | Replace CRI1.
+12V output varies Defective regulator network com- | Troubleshoot regulator network.
excessively. prised of C1, C3, C4, C7, R1
through R10, Q1, Q2 and Z1.
4 -12V output varies Defective regulator network com- | Troubleshoot regulator network.
excessively. prised of C2, C5, C6, R11
through R22, Q3, Z2 and extern-
ally mounted Q1.

5-3. ADJUSTMENTS

Refer to paragraph 2-4c for all RTTD-5A
adjustments.

5-4. REPAIR OF PRINTED CIRCUITRY

a. Introduction - Repair of the chassis-mounted
circuitry follows standard laboratory procedures.
Repair of printed circuit cards and card receptacle
wiring, however, require the special tools and
techniques as outlined here. Section 6, Parts List,
lists all replaceable parts and their circuit symbol
numbers, These symbol numbers are shown on the
figures provided in Section 7.

Note

Replacement of parts on the printed circuit
boards requires the special tools described
in paragraph 5-4b through d.

b. Replacement of Parts - When replacing a part
on a board, it is necessary to remove the old part
from the board with a desoldering tool. The use of
a desoldering tool allows removal of solder from
pin connections without damaging the board (the
Unger model 270 desoldering kit is recommended for
use). Soldering the new part to the board is done
pin-by-pin with conventional methods.

c. Checking Printed Circuit Conductors - Breaks
in the conducting strip (foil) on a printed circuit
board can cause permanent or intermittent trouble.
In many instances, these breaks will be so small
that they cannot be detected by the naked eye. These
invisible cracks (breaks) can be located only with
the aid of a powerful magnifying glass.

To check out and locate trouble in the conduct-
ing strips of a printed circuit board, set up a multi-
meter (one which does not use a current in excess of
1 ma) for making point-to-point resistance tests,
using needle probes. Insert one point into the con-
ducting strip, close to the end of terminal, and
place the other probe on the terminal or opposite
end of the conducting strip. The multimeter should
indicate continuity. If the multimeter indicates an
open circuit, drag the probe along the strip (of if
the conducting strip is coated, puncture the coating

at intervals) until the multimeter indicates continuity.

5-6

Mark this area; then use a magnifying glass to locate
the fault in the conductor.
:00‘00000000‘00000:
s CAUTION
GO00000000000000000
Before using an ohmmeter for testing a circuit
containing transistors or other voltage-
sensitive semi-conductors, check the current
it passes under test on all ranges. DO NOT
use a range that passes more than 1 ma.

d. Repair of Printed Conductors - If the break in
the conductor strip is small, lightly scrape away
any coating covering the area of conducting strip to
be repaired. Clean the area with a firm-bristly
brush and approved solvent. Then repair the
cracked or broken area of the conducting strip by
flowing solder over the break, Considerable care
must be exercised to keep the solder from flowing
onto an adjacent strip.

If a strip is burned out, or fused, cut and re-
move the damaged strip. Connect a length of insu-
lated wire across the breach or from solder-point to
solder point.

After the repairs are completed, clean the
repaired area with a stiff brush and solvent. Allow
the board to dry thoroughly, and then coat the re-
paired area with an epoxy resin or similar com-
pound. This coating not only will protect the repaired
area, but will help to strengthen it.

:00000000000000000:

¢ CAUTION !

0000000000000000000
After repairs, check the board for solder drip-
pings; they may cause shorts.

Frequently, a low-resistance leakage path will
be created by moisture and/or dirt that has carbon-
ized onto the phenolic board. This leakage can be
detected by measuring the suspected circuit with a
multimeter. To overcome this condition, thoroughly
clean the carbonized area with solvent and a stiff
brush. If this does not remove it, use a scraping
tool (spade end of a solder -aid tool or its equivalent)
to remove the carbon, or drill a hole through the
leakage path to break the continuity of the leakage.
When the drilling method is used, be careful not to
drill into a part mounted on the other side.
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Figure 5-6. RTTD-5A Major Component Location Diagram, Top View
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SECTION VI
PARTS LIST

6-1. INTRODUCTION

The parts list presented in this section is a
cross-reference list of parts identified by a refer-
ence designation and TMC part number., In most
cases, parts appearing on schematic diagrams are
assigned reference designations in accordance with
MIL-STD-16. Wherever practical, the reference
designation is marked on the equipment, close to the
part it identifies. In most cases, mechanical and
electro-mechanical parts have TMC part numbers

stamned on them
siam pea ¢n them.

To expedite delivery when ordering any part,
specify the following:

a. Reference symbol (for component parts of
printed circuit boards order as shown in the follow-
ing example: A-4516-C1),

b. Description as indicated in parts list.

c¢. TMC part number.

d. Model and serial numbers of the equipment

containing the part being replaced; this can be
obtained from the equipment nameplate.

For replacement parts not covered by warranty
(refer to warranty sheet in front of manual),
address all purchase orders to:

The Technical Materiel Corporation
Attention: Sales Department

700 Fenimore Road

Mamaroneck, New York

The following is a list of the major assemblies and
subassemblies of the RTTD-5A and the page on which

et e liet s
it's parts list

I 4

)

[
aq

]

Assembly or Subassembly

Chassis

OQutput Keyer A4516

Code Shift Register A4785

Bit Shift Register A4518

Drive Input Gating Circuit A4737

Stepping Switch Gating Circuit A4821

H.V. On/Off XMTR Readback Circuit A4784

-30V Power Supply A4602

+12V and -12V Power Supply A4601

Master Stepping Switch Assy. Gating
Circuit A4736

Gating Circuit A4786 6-14

0303063?5036)@03
o 00 =3 O1 U1 s QO =

—

(2]
1
—
[\

RTTD-5A CHASSIS MOUNTED COMPONENTS

REF ™C
SYMBOL DESCRIPTION PART NUMBER
Al P/C BOARD: output keyer, readback A4516
A2 P/C BOARD: code shift register, readback A4785
A3 P/C BOARD: bit shift register, readback A4518
A4 P/C BOARD: drive input gating circuit A4737
A5 P/C BOARD: step sw. gating circuit A4821
A6 PC BOARD: H.V, on/off xmtr readback A4784
AT P,/C BOARD: power supply, -30v A 4602
A8 P/C BOARD: power supply, +12v, -12v A4601
A9 STEPPING SWITCH ASSY: AX5027
A1l0 GATING CIRCUIT A4786
B1 FAN, AXIAL: 115 VAC, 50/60 Hz, 45 CFM BL128-1
C1 CAPACITOR, FIXED, ELECT: 2600 uf, 50 WVDC CE112-6P
C2 Same as C1
C3 Samcas C1
C4 Same as C1
005702053 6-1



RTTD-5A CHASSIS MOUNTED COMPONENTS (Continued)

REF ™™C
SYMBOL DESCRIPTION PART NUMBER
C5 CAPACITOR, FIXED, ELECT: 150 uf CE119-350-75

CDS1 LIGHT, INDICATOR: translucent white lens for TS-153-12
T 1-3/4 lamp base

CDS2 LIGHT, INDICATOR: translucent red lens for TS-153-12
T 1-3/4 lamp base

CR1 SEMICONDUCTOR DEVICE, DIODE 2N1776A

CR2 Same as CR1

CR3 SEMICONDUCTOR DEVICE, DIODE 1N2989RB

DS1 LAMP, INCAND: Single contact, T-1-3/4 base, BI-110-7
28v a-c or d-c

DS2 LAMP, INCAND: Single contact, T-1-3/4 base, BI-110-10
28v a-c or d-c

F1 FUSE, CARTRIDGE TYPE: 3 amps FU102-3.0

F2 Same as F1

FL1 FILTER, RF: 5 amps, 600 vdc, 250 vac @ 60 Hz FI-105-1

FL2 Same as FL1

J1 CONNECTOR, RECEPTACLE: MIL Type MS3102A16SP5P

J2 CONNECTOR, RECEPTACLE: 18-pin, male, JJ333-18PFS34
removable pins

J3 CONNECTOR, RECEPTACLE: 9-pin, male, JJ333-9PFS34
removable pins

J4 CONNECTOR, RECEPTACLE: 50-pin, male, JJ333-50PFS34
removable pins

J5 Same as J2

J6 CONNECTOR, RECEPTACLE: 50-pin, female, JJ333-505F34
removable pins

K1 RELAY, ARM: polarized, DPDT RL181-1

K2 Same as K1

K3 Same as K1

K4 Same as K1

MP1 FILTER, AIR AD102-4

Q1 TRANSISTOR 2N3055

Q2 Same as Q1

R1 RESISTOR, FIXED, COMP: 1.5K * 5% 2W RC42GF152J

S1 Not used

S2 SWITCH, TOGGLE: DPST, MIL Type ST22K

S3 LIGHT/SWITCH ASSY: w/red lens SW503-381

S4 SWITCH/TOGGLE: 4PDT ST109-8

T1 TRANSFORMER, POWER TF381

TB1 TERMINAL BD, BARRIER: 2-post, 6-32 thd TM100-2

XAl CONNECTOR, RECEPTACLE: P/C board, 22 double- JJ319-22DFE
sided female contacts

XA2 Same as XAl

6-2
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RTTD-5A CHASSIS MOUNTED COMPONENTS (Continued)

REF TMC
SYMBOL DESCRIPTION PART NUMBER
XA3 Same as XAl
XA4 Same as XAl
XA5 Same as XAl
XA6 Same as XAl
XAT Same as XAl
XA8 Same as XAl
XA9 Same as XAl
XA10 Same as XAl
XDS1 LIGHT, INDICATOR: translucent white lens for TS-153-5
T 1-3/4 lamp base
XF1 FUSE HOLDER, LAMP INDICATING FH104-3
X¥F2 Same as XF1
XK1 RELAY SOCKET TS-191-S2
XK2 Same as XK1
XK3 Same as XK1
XK4 Same as XK1
XQ1 TRANSISTOR SOCKET TS-166-1
XQ2 Same as XQ1
Al, OUTPUT KEYER A4516
REF T™C
SYMBOL DESCRIPTION PART NUMBER
C1 CAPACITOR, FXD, MICA: .001 uf +1%, 500 WVDC CM111F102J1
C2 Same as C1
CR1 SEMICONDUCTOR DEVICE, DIODE IN4245
CR2 Same as CR1
K1 RELAY, ARM: SPDT, polarized, mercury wetted RL-167-1
contacts
R1 RESISTOR, FXD, COMP: 470 ohms +5%, 1/2 watt RC20GF471J
R2 RESISTOR, FXD, COMP: 680 ohms 5%, 1/2 watt RC20GF681J
R3 Same as R2
R4 RESISTOR, FXD, COMP: 4.7 ohms +5%, 1/2 watt RC20GF4R7J
R5 Same as R4
R6 RESISTOR, FXD, COMP: 100 ohms +5%, 2 watts RC42GF101J
R7 Same as R6

005702053
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A2, CODE SHIFT REGISTER A4785

REF TMC
SYMBOL DESCRIPTION PART NUMBER
CR1 SEMICONDUCTOR DEVICE, DIODE: MIL Type 1N914
CR2 Same as CR1
CR3 Same as CR1
CR4 Same as CR1
CR5 Same as CR1
CR6 Same as CR1
CRT Same as CR1
CRS8 Same as CR1
CR9 Same as CR1
CR10 Same as CR1
R1 RESISTOR, FXD, COMP: 1.2K+5%, 1/4 watt RCO7GF122J
R2 RESISTOR, FXD, COMP: 100K+5%, 1/4 watt RCOTGF104J
R3 Same as R2
R4 Same as R2
R5 Same as R2
R6 Same as R2
TP1 TERM STUD TE-127-2
TP2 Same as TP1
TP3 Same as TP1
TP4 Same as TP1
TP5 Same as TP1
TP6 Same as TP1
TP7 Same as TP1
TP8 Same as TP1
TP9 Same as TP1
TP10 Same as TP1
Z1 NETWORK, DIG: Flip-flop NwW151
Z2 Same as Z1
Z3 Same as Z1
Z4 Same as Z1
75 Same as Z1
76 NETWORK, DIG: Andgate, quad NW142-44
VAl Same as Z6
Z8 Same as Z6
Z9 Same as 76
Z10 NETWORK, DIG: Inverter, quad NW150-4
Z11 Same as Z10
Z12 Same as Z10
713 Same as 7210

6-4
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A3, BIT SHIFT REGISTER A4518

REF TMC
SYMBOL DESCRIPTION PART NUMBER
C1 CAPACITOR, FXD, PLASTIC: 3 uf +5% tol, WVDC CN112A185J

C2 Same as C1
CRI1 SEMICONDUC TOR DEVICE, DIODE: MIL Type 1N914
CR2 Same as CR1
11 COIL, RF, FXD: 1000 uh +10% CL275-102
R1 RESISTOR, VAR, WW: 500 ohms £10%, 1/2 watt RV121-1-501
R2 RESISTOR, FXD, COMP: 1.2K +5%, 1/4 watt RCO7GF122J
Z1 NETWORK, DIG: Timing generator NW152
Z2 NETWORK, DIG: Flip-flop NW151
Z3 Same as 72
Z4 Same as Z2
75 Same as 72
Z6 NETWORK, DIG: Andgate, dual NW141-42
VA Same as Z6
Z8 Same as 76
79 NETWORK, DIG: Norgate NW145-61
A4, DRIVE INPUT GATING CKT, A4737
REF TMC
SYMBOL DESCRIPTION PART NUMBER
C1l CAPACITOR, FXD, CERAMIC: 0.01 uf CC100-41
Cc2 Same as C1
C3 Same as C1
C4 Same as C1
C5 Same as C1
CR1 SEMICONDUCTOR DEVICE, DIODE: MIL Type 1IN914
CR2 Same as CR1
CR3 Same as CR1
CR4 Same as CR1
CR5 Same as CR1
CR6 Same as CR1
CR7 Same as CR1
L1 COIL, RF, FXD: 470 uh CL275-471
L2 Same as L1
L3 Same as L1
L4 Same as L1
L5 Same as L1
R1 RESISTOR, FXD, COMP: 1 2K:+5%, 1/4 watt RCO7GF122J

005702053
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A4, DRIVE INPUT GATING CKT, A4737 (Continued)

REF TMC
SYMBOL DESCRIPTION PART NUMBER
R2 Same as R1
R3 Same as R1
R4 Same as R1
R5 Same as R1
R6 Same as R1
R7 RESISTOR, FXD, COMP: 10K+5%, 1/4 watt RCO7GF103J
R8 Same as R7
R9 Same as R7
R10 Same as R7
R11 Same as R1
R12 Same as R1
TP1 TERM STUD TE-127-2
TP2 Same as TP1
TP3 Same as TP1
TP4 Same as TP1
TP5 Same as TP1
TP6 Same as TP1
TP7 Same as TP1
TP8 Same as TP1
TP9 Same as TP1
TP10 Same as TP1
TP11 Same as TP1
TP12 Same as TP1
TP13 Same as TP1
TP14 Same as TP1
TP15 Same as TP1
zZ1 NETWORK, DIG: Complementary emitter follower, NW147-2
dual
Z2 Same as Z1
Z3 NETWORK, DIG: Inverter, quad NW150-4
Z4 NETWORK, DIG: Andgate, quad NwW142-24
75 Same as 74
Z6 NETWORK, DIG: Norgate NW145-61
YA Same as Z3
Z8 NETWORK, DIG: Andgate, quad NW142-44
Z9 Same as 78
710 Same as Z9
Z11 Same as Z10
]
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A5, STEPPING SWITCH GATING CIRCUIT A4821

REF TMC
SYMBOL DESCRIPTION PART NUMBER
C1 CAPACITOR, FXD, ELECT: 4.7 uf, 35 WVDC CE123-475-35B%
C2 Same as C1
C3 CAPACITOR, FXD, CERAMIC: .01 uf, 25 WVDC CC100-41
C4 CAPACITOR, FXD, ELECT: 100 uf, 20 WVDC CE123-107-2082
C5 Same as C3
Cé6 Same as C3
CR1 SEMICONDUCTOR DEVICE, DIODE: MIL Type 1N914
CR2 Same as CR1
CR3 Same as CR1
CR4 Same as CR1
CRS Same as CR1
CR6 Same as CR1
CRT7 Same as CR1
CR8 SEMICONDUCTOR DEVICE, DIODE: MIL Type 1N4245
CR9 Same as CR1
CR10 Same as CR8
CR11 Same as CR1
CR12 Same as CR1
CR13 SEMICONDUCTOR DEVICE, DIODE: MIL Type 1N965B
CR14 Same as CR1
CR15 Same as CR1
L1 COIL, RF, FXD: 470 uh +10% CL275-471
L2 Same as L1
L3 Same as L1
L4 Same as L1
L5 Same as L1
Q1 TRANSISTOR: MIL Type 2N3013
Q2 Same as Q1
Q3 Same as Q1
Q4 TRANSISTOR: MIL Type 2N492A
Q5 Same as Q1
R1 RESISTOR, FXD, COMP: 1.2K +5%, 1/4 watt RC07GF122J
R2 Same as R1
R3 RESISTOR, FXD, COMP: 2.2K 5%, 1/4 watt RCO7GF222J
R4 Same as R3
R5 RESISTOR, VAR, COMP: 1 MEG RV127-1-105
R6 RESISTOR, FXD, COMP: 3.3K +5%, 1/4 watt RCO7GF332J
R7 RESISTOR, FXD, COMP: 15K +5%, 1/4 watt RCOTGF153J
R8 RESISTOR, FXD, COMP: 2.7K +5%, 1/4 watt RCOTGF272J

as iva

005702053

6-7



A5, STEPPING SWITCH GATING CIRCUIT A4821 (Continued)

REF TMC
SYMBOL DESCRIPTION PART NUMBER

R10 Same as R8

R11 RESISTOR, FXD, COMP: 1K 5%, 1/4 watt RCO7TGF102J

R12 RESISTOR, FXD, COMP: 220 ohms 5%, 1/4 watt RCOTGF221J

R13 Same as R1

R14 Same as R1

R15 RESISTOR, FXD, COMP: 22K +5%, 1/4 watt RCO07GF223J

R16 Same as R1

R17 Same as R1

TP1 TERM STUD TE-127-2

TP2 Same as TP1

TP3 Same as TP1

TP4 Same as TP1

TP5 Same as TP1

TP6 Same as TP1

TP Same as TP1

TP8 Same as TP1

TP9 Same as TP1

TP10 Same as TP1

TP11 Same as TP1

TP12 Same as TP1

TP13 Same as TP1

Z1 NETWORK, DIG: Inverter, quad NW150-4

72 NETWORK, DIG: Andgate, dual NW141-42

Z3 Same as Z1

Z4 Same as Z1

Z5 Same as 72

Z6 NETWORK, DIG: Nandgate, dual NW144-22

z NETWORK, DIG: Complimentary emitter follower, dual NwW147-2

78 NETWORK, DIG: Inverter, dual NW150-2

A6, H.V. ON/OFF XMTR RDBK CKT A4784

REF TMC
SYMBOL DESCRIPTION PART NUMBER

C1 CAPACITOR, FXD TANT: 2 uf + 10% CX118E2N60C1

CR1 SEMICONDUCTOR DEVICE, DIODE: 1N914

CR2 Same as CR1

CR3 Same as CR1

CR4 Same as CR1

6-8
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A6, H,V. ON/OFF XMTR RDBK CKT A4784 (Continued)

REF TMC
SYMBOL DESCRIPTION PART NUMBER

CR5 Same as CR1

CR6 Same as CR1

CR7 Same as CR1

CRS8 Same as CR1

CR9 Same as CR1

CR10 Same as CR1

CR11 Same as CR1

CR12 Same as CR1

CR13 Same as CR1

CR14 Same as CR1

CR15 Same as CR1

CR16 Same as CR1

CR17 Same as CR1

CRI18 Same as CR1

CR19 Same as CR1

CR20 Same as CR1

CR21 Same as CR1

CR22 Same as CR1

CR23 Same as CR1

CR24 Same as CR1

CR25 Same as CR1

CR26 Same as CR1

CR27 Same as CR1

CR28 Same as CR1

CR29 Same as CR1

CR30 Same as CR1

CR31 SEMICONDUCTOR DEVICE, DIODE: 1IN965B

Q1 TRANSISTOR: MIL Type 2N3013

Q2 Same as Q1

R1 RESISTOR, FXD, COMP: 1.2K 5%, 1/4 watt RCO7GF122J

R2 Same as R1

R3 Same as R1

R4 RESISTOR, FXD, COMP: 22K 5%, 1/4 watt RCO07TGF223J

R5 Same as R4

R6 RESISTOR, FXD, COMP: 220K +5%, 1/4 watt RC07GF224J

R7 RESISTOR, FXD, COMP: 470K +5%, 1/4 watt RCOTGF4743

R8 Same as R1

R9 Same as R1

R10 Same as R1

R11 Same as R1
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A6, H.V. ON/OFF XMTR RDBK CKT A4784 (Continued)

REF TMC
SYMBOL DESCRIPTION PART NUMBER

R12 Same as R1

R13 Same as R1

R14 Same as R1

R15 Same as R1

R16 Same as R1

R17 Same as R4

TP1 TERM STUD TE-127-2

TP2 Same as TP1

TP3 Same as TP1

TP4 Same as TP1

TP5 Same as TP1

TP6 Same as TP1

TP7 Same as TP1

TP8 Same as TP1

TP9 Same as TP1

TP10 Same as TP1

TP11 Same as TP1

TP12 Same as TP1

TP13 Same as TP1

TP14 Same as TP1

TP15 Same as TP1

TP16 Same as TP1

TP17 Same as TP1

zZ1 NETWORK, DIG: Inverter, quad NwW150-4

72 NETWORK, DIG: Nandgate, dual Nw144-22

73 Same as Z2

Z4 Same as 72

Z5 Same as Z1

76 NETWORK, DIG: Norgate NW145-61

YAl Same as Z2

6-10
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A7, -30V POWER SUPPLY A4602

REF TMC
SYMBOL DESCRIPTION PART NUMBER
C1 CAPACITOR, FXD, ELECT: 20 uf, 50 WVDC CE105-20-50
Cc2 CAPACITOR, FXD, CERAMIC: .1 uf GMV, 500 WVDC CC100-28
C3 Same as C2
CR1 SEMICONDUCTOR DEVICE, DIODE 1N4245
CR2 Same as CR1
CR3, CR6 Same as CR1
CR4 RECTIFIER BRIDGE: 200 PIV, plastic case, 4-wire DD143-217
lead mounted
CR5 SEMICONDUCTOR DEVICE, DIODE: MIL Type 1N4721
R1 RESISTOR, FXD, COMP: 1,2K 5%, 2 watts RC42GF122J
R2 RESISTOR, FXD, WW: 1 ohm, 5 watts RR114-1W
R3 Same as R2
R4 Same as R2
R5 RESISTOR, FXD, WW: 500 ohms, 5 watts RR114-500W
R6 Same as R5
R7 Same as R2
R8 Same as R2
R9 RESISTOR, FXD, COMP: 10 ohms +5%, 1 watt RC32GF100J
A8, +12V, -12V POWER SUPPLY, A4601
REF T™C
SYMBOL DESCRIPTION PART NUMBER
C1 CAPACITOR, FXD, ELECT: 4.7 uf, 25 WVDC CE123-475-35B2
Cc2 Same as C1
C3 CAPACITOR, FXD, ELECT: 100 uf, 20 WVDC CE123-107-2082
C4 CAPACITOR, FXD, MICA: 47 pf +2%, 300 WVDC CM111F470G58
C5 Same as C4
C6 CAPACITOR, FXD, ELECT: .1uf CC100-41
cT Same as C6
CR1 RECTIFIER BRIDGE DD130-200-1.5
CR2 RECTIFIER BRIDGE DD143-27
Q1 TRANSISTOR: MIL Type 2N1485
Q2 TRANSISTOR: MIL Type 2N4036
Q3 Same as Q2
R1 RESISTOR, FXD, COMP: 68 ohms +5%, 1/2 watt RC20GF680J
R2 RESISTOR, FXD, COMP: 56 ohms 5%, 1/2 watt RC20GF560J
R3 RESISTCOR, XD, COMD: 560 chms 15%, 1/2 watt RC20CGFRA1T
R4 RESISTOR, FXD, FILM: 2.7K 5%, 1/2 watt RN60D2711D

005702053
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A8, +12V, -12V POWER SUPPLY, A4601 (Continued)

REF TMC
SYMBOL DESCRIPTION PART NUMBER
R5 RESISTOR, FXD, FILM: 18K +5%, 1/2 watt RN60D18021D

R6 RESISTOR, FXD, WW: 3 ohms, 5 watts RR114-3W
R7 RESISTOR, FXD, COMP: 1.0 ohm, +5%, 1/2 watt RC20GF1R0J
R8 Same as R7
R9 RESISTOR, FXD, COMP: 270 ohms, 5%, 1 watt RC32GF271J
R10 RESISTOR, FXD, COMP: 2.7K 5%, 1/2 watt RC20GF272J
R11 RESISTOR, FXD, COMP: 1.2K +5%, 1/2 watt RC20GF122J
R12 RESISTOR, FXD, FILM: 18K 5%, 1/2 watt RN60D18021D
R13 Same as R4
R14 RESISTOR, FXD, WW: 1 ohm, 5 watts RR114-1W
R15 Same as R1
R16 Same as R2
R17 RESISTOR, FXD, COMP: 360 ohms, £5%, 1/2 watt RC20GF361J
R18 RESISTOR, FXD, COMP: 270 ohms, +5%, 2 watts RC42GF271J
R19 Same as R7
R20 Same as R7
R21 Same as R7
R22 Same as R7
Z1 INTEGRATED CIRCUIT, VOLTAGE REGULATOR LM200VR104
Z2 Same as 71
A9, MASTER STEPPING SWITCH ASSY AX5027
REF TMC
SYMBOL DESCRIPTION PART NUMBER
C1 CAPACITOR, FXD, TANT: 2 uf CX118E2N6001
C2 Same as C1
CR1 SEMICONDUCTOR DEVICE, DIODE: MIL Type 1IN914
CR2 Same as CR1
CR3 Same as CR1
CR4 Same as CR1
CR5 Same as CR1
CR6 Same as CR1
CRT Same as CR1
CR8 Same as CR1
CR9 Same as CR1
CR10 Same as CR1
CR11 Same as CR1
CR12 Same as CR1
6-12 005702053




A9, MASTER STEPPING SWITCH ASSY A4736 (Continued)

REF TMC
SYMBOL DESCRIPTION PART NUMBER
CR13 Same as CR1
CR14 Same as CR1
CR15 Same as CR1
CRI16 Same as CR1
CR17 SEMICONDUCTOR DEVICE, OVERVOLTAGE DD111-1
ABSORBER
CRI18 Same as CR1
CR19 SEMICONDUCTOR DEVICE, DIODE, MIL Type 1N4245
CR20 Same as CR1
R1 RESISTOR, FXD, COMP: L2K :5%, 1/4 watt RCOTGF122J
TP1 TERM STUD TE-127-8
TP2 Same as TP1
TP3 Same as TP1
TP4 Same as TP1
TP5 Same as TP1
TP6 Same as TP1
TP7 Same as TP1
TP8 Same as TP1
TP9 Same as TP1
TP10 Same as TP1
TP11 Same as TP1
TP12 Same as TP1
TP13 Same as TP1
TP14 Same as TP1
TP15 Same as TP1
TP16 Same as TP1
TP17 Same as TP1
TP18 Same as TP1
TP19 Same as TP1
TP20 Same as TP1
TP21 Same as TP1
TP22 Same as TP1
TP23 Same as TP1
TP24 Same as TP1
TP25 Same as TP1
TP26 Same as TP1
TP27 Same as TPl
005702053 6-13




A10 GATING, CIRCUIT A4786

REF TMC
SYMBOL DESCRIPTION PART NUMBER

CR1 SEMICONDUCTOR DEVICE, DIODE: MIL Type 1N4245
CR2 Same as CR1

CR3 Same as CR1

CR4 SEMICONDUCTOR DEVICE, DIODE: MIL Type 1N914
CR5 Same as CR4

CR6 Same as CR4

CRT7 Same as CR4

CR8 Same as CR4

CR9 Same as CR4

CRI10 Same as CR4

CR11 Same as CR4

CR12 Same as CR4

CR13 Same as CR4

CR14 Same as CR1

S1 SIL SW, DC SW519

6-14
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SECTION VI
DRAWINGS

7-1. INTRODUCTION

This section contains schematic and interconnecting data for the RTTD-5A, The following is a list of the
diagrams contained in this section,

ig. No. Fig, Title Page No,

7-1 RTTD-5A Transmitter Decoder Interconnection Diagram . ............ cee 7-3

7-2 Readback Isolation Keyer Al, Schematic Diagram . .. .. e v v v e veveennen. -1

7-3 Readback Code Shift Register A2, Schematic Diagram . e 7-9

-4 Readback Shift Register A3, Schematic Diagram ., ......... e e e 7-11
7-5 Gating Circuit A4, Schematic Diagram ............ e e e e 7-13
7-6 Stepping Switch Gating Circuit A5, Schematic Diagram ......... e e 7-15
7-17 H.V. On-Off Transmitter Readback Logic Circuit A6, Schematic Diagram . . ... 7-17
7-8 -30V Power Supply A7, Schematic Diagram ... .. .. .. 0v.u.v.. e e e 7-19
7-9 +12V, -12V Power Supply A8, Schematic Diagram ...... e e e e 7-21
7-10 Master Stepping Switch and Gating Circuit A9, Schematic Diagram . ......... 7-23
7-11 Gating Circuit A10, Schematic Diagram ....... e e e e e e e e e . . 7-25

005702053 7-1/7-2



v-L/€-L £€6020LS00

0 1 799US) WeaSer  UOT}09UUO0DISIU] ‘I9P0I9( JOPIWSUBL], VG- CLLY ‘-1 2Indrg
(21011 v

£891IND oi-9v
.

201
N > Y=t
vl | _A L z
~ oL 1« _ 8
< (IA 2 J 22
g-6M Ol <& " | = -
1v207° wumu»o_zmm ! i M v ~
PYY A« 8 i | H
oL 3044 3INAL NI _ ! |
! N« TUNSIS dfi #3071 T _A J 0z | het+ |
, 1z ¢ vﬂ v > AZI- !
L5 (9891 %0 33S) | N
24D 0L *— _ (128tY) A 1 d
o ] _A LInoND NIy 1 LISIHNI AHOWIW )
_ «— MS ONIdd3L vﬂ
. Ao T )
8 4 HN 93LSYA AL annL tuvis | 7
Y e l¢ a3k N _ 1 indNi
“4THN NOILONNd 3NN _ _ _N\J_ e er 3000
N
3-9v
: B
ﬂ - [ _ | NoLLNg _
AV13Q 3WIL [1 = % 13538 17nv4
I sl Jor | ¥ | F
f
(B | -
L o t ;A > _ S T
T | U
t 2 A M JVA9
827 —— | =
ey T 3 = s
1-gr F1 %% i W ! | LnaNi =
oL < 5 | ,v _—— AHOWIW 410092 L
— 207 T+ = = 4
[+ | - by
~ LIBIHNI
Ael sLT o< LHOM 1NV 250 _ I_\J\A a K HvoT¢ _ L/
e _A — 1nd1no [ reel VA Z) I i
~ dn Xoon 3N} N+ —+ v D F | m
) ; T |
oz 81 oNn4 504 | _A .M_ M v2 “ _ n
o 1 /61 i V_ | H_.V
X 4 1
S ONA3 SOd | k]
_ _A SS0ENZ (1061 %o 335) el £ ﬁ 1
< gl Lz (€ V_ A |
A €
bl oNnd S0d 10 (109 V) |
L _ :m A1ddNS  Hmd _ _ ovA 8l A “ _
- ' — — ——
€1 ONN4 S0d | - 1< >N_|m«,m_+ > a I ~7NO | | 14 J _
S —— ¢ ——— =< 81
) | —< ke ans
2 d < N HA (2251 % 339) e
133HS 0L N L (2826 V ) x K
| LINDHID ONILYD v_ HIMOJ AHOWIW *l noo9z <
N < +{m¥ 1ndN1 3A18Q =D 77 S 19 A
| vV 0/d N LEHNG N 1ndLno L L ml¢ e
6v ) e <& v_ 2T 31vs wos 8300034’ A2I— BVX
o4l t i i 0/d ——
H 4— 1" ! | N
. ! VA H 103735 Jino3 [ 7 Y L
. < g i s p————— O
T |
3 — " o__A ﬁ _ |_|||Tv 4 z K
ENYE]
< 2 | N v <
0« | < ¥ 8/ _ s L8 =2 _ N
) - ey . Iy 3 Lindn 22 I
_ VA f v 118 f 3000
< ¢ | AN A 1
8« f T y e/ € L8 |7 | _A
P e G D . LN A — —e—+< M NP
g < [N P I M I AU U SR i *.1«. _.ﬂ.A W A | X > 18 NN.,W__\ | S 4 I i {beSi %0 ..wu.m‘
- o 1S I8 S I8 I8 [ I8 IS IS I8 oo o n/a v nc e <L teoovv)
) v D v v W w (v » v vs d == [O1epA"S . Alddns W
y ) - AOS — € -1IX OL
c CICSIEREIEIEIRRIER KL e o v* g/ 1nva
Z Z z =z r4 z z 4 z z 4 Z
(AOE-) - |= N 1H91T 1Inv4
zz-syoLfs [T |° O [® Y@ |9 B e J 7 2sa ol
| |
ﬁzﬂ -+ ' _ |
L VPEELLLAL. N S | uﬁj
A - 1nd1N0 |
ﬁn_ <NOAH 4 == AOE- V=-SMOL ot 9-€r oL
I R
r ord N (NOWW0D)
Pw 472 A% A n L s w e N Te Ty

J-+S 0L
HINX Ol S1NdlNO 3JAMA SOd HOLIMS



|
BIL VG-QLLY 1-L 9andig

! w_ldeJ
VAN

NN TN AN N ATTX 7V7K_7<'7(‘7(*7(‘&7——-——1

(9891 X2 33S)
(128¢Vv)
11NJ¥ID ONILVO
MS 9NIdd3lS
Sv

r7<

Fv]

(£2G1 %0 339)
(L€ V)
L1n2dI1D ONILYO

10dNI 3A1NQ
vV 0/d

r—'7\—7§7</\7</T7§7</\_7§7<7</<7\7\7<7?

o]
S«

£€G6020LG00
V201
W H>—— v—vS
feon)
vﬁ 22
I = -
V~ v
|
vﬂ i H
I
yoNv.Jl AZI+ w
vﬁ vV]T AZI-
v_ ' ﬂ d
LIGIHNI AHOWIW |
| N
H > N
| 3ONVAQY AHOWAW
N 1> S 9
7 INNL LYVIS
" N | LNdNI
Fie>t TIE 2/ b a000
_ 0/d
| 3-9v
7 “ _v| NOLLlNng
| 13s34 1Inv4
Ao |
! Tl LT
vﬁ A ! < 1 & _P
A n<x|_v|a | -
' |
p—}
LHOM 1INV 2Sa _
v_ Y3IMOJ AHOWINW
) ERps = S
X ! LIBHNIL N
VA /17 31v9 uds mmoouuﬁ
U i
| | <
H [EAN
VA H T 1537135 dino3 | 2 Y
| - |
| |
. b
| AN
V_ 8 _ S 118 “\
L LndNI
V_ ﬁ\% v 18 “ 3 3000
: A
N ¢ _ € L8 |
P LY\ A
v_ ¥ svX 2 L8 Sap 7 N
/A

LNdN!
[ AHOW3NW

1ndino

4n009¢
[4¢]

A2l +

GGOENZ
10

*L jnoooz
1"

1nd.Lno |
A2I— e 8V X
o/d
|
[ 4 %
_ HEBSZNI T, !

G8iENT :

20
1NdLN0

AOE~- V-GroL

(NOWWOD)
2-4S 0l

w —
u<>wM ._\
“
T = |
aK Iu <V4_|.. _ ¥,
x.ﬁM v_ z Y|+|Ar
H
4 A V_ ! A 2
a K v_NN ;
2l €
(101 %) 33S)
121K (109 ) Az _ 4
AddNS  HMd _ ! VA 8l
AZI— ‘AZI+
N 8V by 7 I
A KK _
x KK
x 1K _
21 7 |18t
" |
< ymd
- 150X
1Sa =
- O
z (K _
v K A ¥3Imos
| "
2z K w
|
Ml !
N (2SI %0 33S)
(209t V) N
AddNns &
msﬂooml v_ 7T 1nva £-hix ol
_ _ 1HOIT 1INV4
J / 2sa ol
]
|
L
w_ F_qxw J-gr oL
- 1 o

| 54909/0
VA 0€2/ 6l




9-1/G-L

£€6020L500

(Z 30 g 199YS) WeadeI( UOTIOUUOIINU] ‘I9p0dad JaTwsues ], V6~ ALLY °I-L 2andrg

378V211ddV SV
£891X40 NOILYNSIS3Q AT8WISSVENS ONV HIGWNN LINN
HLIM XI338d NOILVNSIS3A 3ILITdWOD HO4
‘NMOHS SNOILYNSIS3A 3IONINI4IY TVILEVY | B
INA 310N
0314193dS ISIMYIHLO SS3 T08WAS ONISSIW | 108 WAS 15V — —
<o W v~
| N,
2vx v-ow oLe—< 4 _A _
— —|-04 _ v_om v4|>w_+
= - | 3 2ux “ M b AZI-
QVJ.L _||.I|.||.|'l_ 1|I;||I.I|J 7 TN N ) )
! WA | lm_ i of vu_ het= m | vd »
4)— —TXie M -8y L]
. M (7 ¥8VW 13A31 00| : N b vl_ﬂ!|80mmu_ ] v _ v_ ) __ ) v_o~ Y_,||>N_+ i _ v‘ A /|_~
indino H | H4YN 13A H = N v li8 | .
3000 ALL o (e TN v* Ao 3605 wigzs | 1 N LNaN | _ . L\o__A 10din0 3903 v_ s )t =9 (2281 %2 335) v_ N
Vi < X K | 1ndino T -y v_ 8 >— } LN3QI ¥LWX ONILYD  OMOl |
»ovVeav 3y | NOWWO?D = | 3000 ¢ 1ig 1 | (NOILD3S \
_ _A 300 vTN | 22 (€OpI®D 335) I _\m_A V_ N S e q K 21961 vTN i
i ©) 3was JaagTw o N i T Sy s | 2 L8 i | SNILYS 0300l T SNLvis i =
NN L ¢y N (2001 %) 335 ) z z zm_w_o_<m.._o<um N g > g vk M WK YLWX) _ |
_ (0] 3ovs 33107 VX h (91StY ) | = = | v l M I il8 ! | ONILYD — OWI vy o/ _ V9LLINZ .ﬁ
P E— ¥3A3N NOILYTIOS! | v_ | J
2 - H=1V Bt v ! _ ! _A T L4IHS N_A e ONILY9 ONW Ol ‘K _ m eu
_ v N v m | oe _ v* NNX_J 1&# | poLLIN
_ wx _ — = |
I _ | fo——rt <K g
_l o/d my | | _ _ | ! v _A 0/d
- —_—— I — |
] S |
9r d -
w 3 LISV 1
T * I pYX
e s L8 _ 7 J | = A%
1NdNI 3009 H ] [ v
i
AOVEAVIH HIWX (>t - v
N ! € I8 “ o e (AQE - ha
} 9's-.V 0L -
4= z 18 | ; ; mo||H|v P-9r oL W
15 Y A S —_——
> Q_A - P,
94 B 2~-bS
. _ T I (2991%0 33S) 2z z v 1 S n
! &4 | (s8Lyv) T T T AT T T TR TN T T T T e AT
oS> s ¥3151934 o8 Wos
| v 3 _ﬂ/ _ L4IHS 3009 IANa A
N NOVEQV3IY i i oL
| SNILVS oW A_/\sw 2v _‘ “ ¥3dum
N
! SNIIVS il ; >_A
aQ “ SNILVS DA 0l ﬂ/ P_M * A
N 1
2 SNILVO o001 e _
8 )— SNILVO  OWI - < ET “
v i | o
- — SNILVD JWOI _ ,
AP_,.A 2 M m L] q_ J__/t A h
J.X 3 _A N T
hl El |
= | J |
£ % _A J d ) ;
) —
| | v
o : (8991 %0 338) 6991 %
¢ | <K ©8Lbv) A s % —_— ‘ O )
V)—TLv 0L LINJYID  ONILYS d ASSY HOLIMS
W | _A if oy N a T\ 8 3 A ONIdd31S H3LSYW
#H—+ - + bt H > + 6v
- N A7 <K 1 |
= ! | ,
n>— ! £ y > X-bv OL e VA
o> >m_|iﬁL.A 8 K v - 1wk b _
i - 9 | _A (9991 32 335)
N 0L 7d—< (¥8LbY) | |
| 21907
§ )1t N—<s _A ‘8'¥ NVHL 440-NO A'H v_ |
| | —A ov .
1 i 2-IM 0L h-sv m:. (3 v_ _ _
M2 T = X |
> - ﬁ .S ﬁINNr b | CON H34vm SON ¥
N [ p o L Lsle B L, 89 ¢4<c 2k N _ WOl3 SLNalno Woud S
i BE g a3 €+ | e vk | | ! I—
s | ] g oo &l vk ! VARV
_ NU huin Sainteiinis vl 44 - -t N ” | K M _ — — T
ovl_|lL _ 440-NO AW O 6 L = | i i _ ; &
I e
- [ e $ 18 v 2 I azi+ < oN_A va _ 6VYX e
| _ + o/
A Azl fuaowu_ rei-— v ﬁ p |
4 + " ﬁ
7 AH 440 “af v“
ONINNL NIHM g\ | - WOD 8- pg ! y
LN3S3¥d AB2+ 7 or “ONI H3MOd NIVW NNV M N NN NN NN N NN M QN9 118 0l S0d N RS (S S ) A (N N U SO SN SR S (S N A S A
LoMmo€l W on Lotz A N
P 9 @ 3 w y ¥y A~ n 4 s 3 d u NT HHEH 1 n'd’s
NOILVIOS| A W
W0SL SWOD HN 3ANG MIWX OL SLNdiNO SQION3T0S 3AING

HH 44 33 Qd €8 20 vv
v-vs
144

v Sv

cikipsnanissssucy

x K 1

N TN N
€V

v v



4261 %0 338)
(NOILO3S
21907
SN1vLS
H1IWX)

vV O/d

v 1 S n M
WOD  NNNL3Y
£ 0N 108
¥3ivm  3AINQ
oL oL
(6991 %0 33s)
(2205 XV)
ASSV HOLIMS
9NIdd31S HILSVW
6V
M
SON H35VM
Lno wovs Sieno

— 8i ™~
— 1
|
v_ N T
|
v*owv4||>m_+
I
M b >+————nzi-
|
v_ »
v_ A > M
J n ;“ > Y
J 12 frm —>¢ !
! =
! SvoL
; ~ V9L2INZ Y
I 242 + 3
| =
L | «ot__ﬂwuw
n vl_l
VX > g
0/d
_ —»aq
L )
-~

Xll'i Vv«.o._.

LAX 0L s1ndino

SQION3T0S 3AIMA HIWNX OL SLNdLNO

|
W 1HS 0L




8-L/L-1 £6020LS00

weaderq onewayds ‘1V I9A93 UOTIRIOS] yorvqpeay °g-) 9J4nd1d

(42 4b e} ' 7

I
z¥9
4}
ST0SWAS ONISSIW | ST0SWAS LSV

L11VM Z/1 SWHO NI 3¥V S¥01SIS3¥ 11V °
@314193dS 3ISIMY3IHLO SSITINN

378Y3174dV SV (S)NOILVYND 1S3 ATEWISSY-4NS - L - L
2 YIGWAN LINN HLIM X1434d “NOILVND1S3A 3LI1dWOD — =
404 NMOHS 3¥V SNOILYNDIS3IA JONI¥IJIY VILYVd T

SGhehNl 3dAL 34V 280 % 140 I

|
|
_
S3LON _
|
|
]

|
_
_
|
i
| |
038070 WioN 1331 01— 12 & AV M "] — _
. M . | I_ N l
o o 7 ¢ _ L L o 170
ya 4 ON ! \ 7\
035010 weoN 1331 1 — 4 & A S (yavR) S | “ 1y \_Nm\m v -
_ |
NONH0) — x_\ ” o i ] e
! A T 0 1 % T RS
| _ 0G! 19 | L > L)
L . & 9 [ ' Lo T
N3O WYON 13A31 IH— X 1 € NV v C (30vdS) [ “ _ |
| | N |1 ..r_ [
l/ & ¢y | . _
N340 WYON 13031 01— X ¥ (€ VW U ! |
| LY 5 i
_ .y ] /— ON/ _ +
_ —Pp— \_ el
¥ NN
_l —— V_ h )—— AZ1-




T VD 4D

i -O

AVI3N LIVANOD GRLLIM ANNDUE
o m————————— -




01-1/6-1 £50204500

weldel(q J13eWaYdg ‘gy 191189y JIYS 9po) {orqpeay *g-) 2andrg

N\ 3
7
1 & '378V2I7ddV SV SNOLLYNSISIA ATGN3SSV 8nS ONV o019
1599 —_— —_————— H3IBWNN LINN HLIM XId3¥d NOILVN9IS3A 3L37dWO)D
499 _.| _ _| _ Y04 ‘NMOHS 34V SNOILVNOISIA 3ONI¥II3N TVILNWE € <
) / vI6NI 38V S3G0I0 1V ‘2
___ _N_ ] ) _ LIVM 7{ ‘SWHO NI 3Y¥V SINTVYA 3ONVLSISIY v °|
NG m _ 3SIMY3IHLO Q314193dS SSINA:ILON 64D
8 NOUONNA &I _ _ _ Ve I ~
P —> a s8
6 NOLLONNS 81 é— i ] _ " 3woor
_ | = 249 A
v & i I _ , | * vy
/ 7 AZI-
L NOILONN4 61 € 3 8 T _ ) "
pa | _ _fl. _ 94D %00!
s _ _ | /] 5 * sy | 43.0vuvko
i AZI— 0319313
] [o]] £1Z N¥HL 01Z 9 NOIONN4 91 & 3 : ol _¢ . o) ¢8 4INd3
2 62 N¥HL9Z g1z _ _ ﬁ o — Js oot
€1 & — —_— e — 1%}
S 2| ol SZ QuHL IZ Oldl < =7 57 * £y
N9 [ AZI-|A2i+ oy £z — 5 __ 2
NOILD3NNOD N1d 108WAS o1y _l |_ _ / _ e 8 29 |
LYYHO ON9 ® 39VII0A 31NGOW| [JTOSWAS SNISSIA[TOBAAS 1SV b NOUONNA 6 ¢ ___ _N_ N__ _ »uS %001
\ — * 2y
8 4
- _ — _ / _m | 5 - A2l—- V |
S NOILONN4 N \._ __ __ - _ ¢ . <
— ¥d
ré— | £
€ NOUONN3 o) ! ! _ { 2 *
6 8 i I s—
ol _ | " H7] || :
9 ERN _ _ _ \" mw GZ
w 2 NOILONNd 2 & 3 _n q» or 1\ mv
£ 9¢& mlul.IL _|l.||||_w O—1{0 9
2 2z —_—8 F
] ‘_ _.l |_ 44 =
285[ 98)] Sud| PUI[~TNUALY \’I idl ]
. N .
oM< T [ al \ - _ —o——1  sj—¢
NOILO313S 300I0 ¥04 L¥VHO SIHL 3SN x n¢ | \ F vZ 22
INYHL V G3000 LNIWDIND3 HO04 o | | ( B 2dl
I NOLLONNA
xS \._ _ 0 \ ) _ o T
12 &— _ . h
o x e ( z oiat| |
6 8 my \ -
O | S—e
_ _ _ _m | ) 8 A2+ e¢——> 02
_ L/~ ] B Y
Mol g 6dl
9 € ] 5 NRl——— ¢
LT = —
s¢ I 17 F
44
A E— ldi
&
D —0— I s—e
N &— 9 8
> I 22
N | _ F
i €dl
| . >z
900! H 7
Sdl
0| Azl -

(F‘“’IF—IT‘_WF"_IL



G

ve

€8

NmL

3L OVEVHD
£03193713S
dino3

@..
| B
&6
A
"z orz 67 &7
£z 9z sz V4
sz cz 1z @@Wm
Wl NN
FH;HL v
©c @ GO O Y (GRoRe)
seumr O O sie oo




LS00
2I-L/T1- L £6020

weaderq o1jEWaYOg gV I9)1S189Y PG JOBqPEeY - L 9aIndig

eOPIND

s| ¢ ol 67
z 8,9z
S|z ol |9z nuHLzZ
sLig 5 ol 1Z
§ £ 1 {
AL aNo | AZI- | A1+
v oz oeh  (era 8 X \m// A AR A NOILDINNDD Nia| (UBHAS
™M A/ LYYHD AND ¥ 39V1I0A IINAOKW
= " 3
74
34 | 6z
AZi+ AZI- Eldl
] | ¥
9 8 17
‘ z4)
S 118 114l 19
ﬂ ,IN_ $T0EWAS ONISSIN | STOSHAS LSV1
379¥211ddV 8z
SV (S)NOILYNDISIA ATEW3SSY-NS NV ¥38WNN T 0/d 0
LIND HLIM X143¥d ‘NOILYNDISIQ ILITdWOD ¥04 (i L 2 o
*NMOHS 3¥Y NOILYNDIS3IO JONI¥IAIY WILuVd °Z |/ 1 3
hoLig | zidL
70 % €0 4QV ‘NOILY4I40 WdM 09 ¥0d ﬂ 87 g gldl hz
70 % €3 313730 ‘NOILYYIHO WdM 00! 404 °| ] 44 ! %
9 0/d e
:S3LON ! 1% g
SdL 4l
€119 0ldlL ﬂ
. ! 7
1z & . 3 s T
- I 0/d
TT L
74 -$
A
n 67 w , 9d1 14 | IYAR
t
§
! L1 ﬂ hl6N|
3 0jd | S 6'[&1 - 240 2
N * Q —®8dl
z 118 r
6d1L Zdl
q ~--q #0871 .
4n89° ~ds [4Y
)4 w0, LT —>0
O 1
_ i 3
0z L 1z
2z ] 91
| 1ig I 0/d 44
9
T
hdl 1 > 9 8 HROOOI T
TR B R 48!
3S7Nd L¥¥1S 9 0/d T €dl (
o lart
V| 1 1
! ! -
1ol b AANA—— NI
L -ma - Me/
5 U009
4089 0




67 837 _ L L7 9.7
rL
5z % _ =27 zZZ
)7 0 /=
™ @Q@wm@
b

N

S




bI-L/81-L

L2S1MD

£€8020L500

weaderq oLBWAYIS ‘pV JIN0II) 3unen G- oandrg

939

Glel
¢y
ale
840
S)

T08KAS INISS'W  T08WAS LSV

ATEWISSY~ENS ONY ¥3GHNN

3L77¢NW0D ¥0J NMOHS 33V

z 117 WML 82 [ h=ZhIMN
[ ot 97
z $2'n2
B 0l 1287
- z T2TIT|  CT-InIMN
@ | azi-| azis 108KAS [ N/d OWL
SNOLTDINNOD NIv

L4YH2 QN9 § 39VI70+ 27N40n

L s X i A N 4 y 5 q W ¥ z r ] no 0
N AN / N\ _ _ _ _ N\
T T .I_ oLh T
Ih ouh 0Lh .
o., 10t B 10" Al ‘o " “o
[ £9 2 0 Lot
58
2R

A

—® hdl

>
©

—

~

O —@ 2di

|
I
I
I
|
L.
lm
it
|
I
|
I
I
I
I

{7

g

©000©

N g4~ O

nz o
22z s
W

e

@._WNN_ €




nz oz 6z |°| &z

£z 2z sz &4

G ez | |2z || sz
@.@

R

/ 277 O

msvuo\\




91-L/ST1- 4

weaderq d1ewayds ‘gy Inaar) 3unen yoymg Surddeyg c9-) 9andig

9891X0

€5020LS00

'378V0INddY SV (S)NOILYNSIS3Q

AIBW3SSY - 8NS ANV H¥38WNN LINN

HLIM X1d3¥d SNOILVNSISIQ 3137dWOD HO4

“NMOHS SNOILYNDIS3A 3ON3¥343Y¥ TVILYvd
. 310N

s‘'vle6'2] o 82Z
82 S 2 L7 "S3MN3H TY NI 38V S3INIVA IONVIONANI 1Y b
el s Tz 1 o 9z "SQVHY4 YV NI 3dv S3NTWA 3ONVLIOVEYD 11V '€
h@O 2 2z ‘M H/1 'SWHO NI 34V S3NTVA 3IONVLSISIY 1y 2
61 o m.vA._N PI6NI 34V S3001IQ IV I
Om\w m_ww Q“w = >N__+ 0BWAS Q314193d4S 3ISIMHIHLO SSIINN
— TOHWAS ONISSIW {TOBWAS LSV LYVHO N9 8 39VLI0A 3TNAOW
| e ”¢
b
ré& °
“ \__[T¢ > 2l
[
- €Z 21¥0 CIOENZ
%.H o ¢ 10 =
I & J?C(H.A _|0AI._ M_ww.“_H
T zi
A AZI+ A2I-  OLp N I 2 € ¢ [ 51
€8 1w 2% oy
2id Y A2l 0¥
V2Z6PbN2 €IOEN2
»0 [T _l —— A2l—
A EI0EN2 ) .
SHZPNI =< 29 o 5 * 7
840 - L —_—
= — o
_—— \
X A ¢ €Z ® ~ _ _.v — 7
m & 0/d b 9 _m
€I0ENZ = F
RV 6dL _ _ A2i= pIYD
, rSare. e :
%2'l
s —ecidl 6l _ Ly .
—_—— — ) ds
N2l - 8z = 1 \._ I w 14D
91y \ 1z ] L —J esdlL
or | o oA“ 20
i | _ |/~ _m | | “ 21dLe—0
<€ 3 £ o IdL
A . AU
L_—Juw L__J¢ 15 _ Ass T+ r e
€2 Y3 X e _ ol
, 0/d ¢ 0/d I | 25 s ﬂ
3 AN \AAAS My \
N Mee 24D OLY 6| I8 = — iz -
v ¢ S . W E A _
, ¢ | | 0T _ ( S
ANN VAAAS
as HZT o oLy m"I I"m H | NG z
> TR R —
b2 Zz
81 &




rZ

@@@@

AN

!omuo.. u
oL77®
wmgo
Teosh
R

gz

4

ﬁ

ofzrzle

c¢¢+

D@.@u

rV.v

o /Dte

©oe ) 00000 O




8T-L/LI-L

£5020LS00
weader oEWLYdS ‘9V JINOII) O1S0T YOR(PRIY IOPIWSURIL JJO-UO "A°H "L-L 9In3Ld
9991XD 97 5 z ol 74
Jid1 c z o The 22 hI6NI ¥V S3Q0I0 1TV T
- m,m * 3 ol <712 Mh/1 CSHHO NI FdY SINTVA YOLSISTY MW I
2¢HI | N
i Q9 | AZL- | AZI+ 708HAS
SI08WAS ONISSIW|10GWAS ._.mq.; LYYHD Q¥9 ANV 39V1I10A INAOW 031419348 ISIRIHLO SSIINA

>N_+‘|||\I\vc~

L——]

- A2 | -
a \w/ \ﬂ ] 9 o 8l 1l g A [ L [ £ 21 n 1 Rl 14 A =
d Q d 1 A A T A / d 8G96NI
1£4)
_ _ £10EN \
20
| _ i
T sl 8 '
_ _ V_N,.z__ 22z
zdl
gsz 2
al-
v
. 0eYs 34k 4 WY 1749
9249 £240 12¥) 1% L1489 €149 “
ﬂ s Y Yoy ¥ ¥ Y aw Vo Y Y —> ¥
ACI= A2I— )
+—VN—S 4NN AZI- _ 1 _
2o ¥ A — — — 7
91y 51y oy —l [ —
141 M 5 74
: 1 | |
w— 949 mxohN
_ ' AN 121 - _
W
| he¥d — & _ —— SN
A ok B Rew 840 4 . 7
_ hil @— 0 o_ : ——
“ ﬁ s 2e)
I

h
9
. _.l _,m n¥) ¥
w2 1 —>
61 & — ¢ azl-
L3
1 AN
4 é— K >3 118
— N g NO
1 7 % 19 ALY
_ N p 1?01 S04
i 7 Q¥9 M
S R
vSZ 4
— —II'IlI_ 1I|l|— ll— AZ2I-
e € _ _ _ 3 ! N, s0d
. 8 :mll T H [k 6 P [ K 7 430 M
Ill_ A
262 ldL _ _ S1dl _ _
i _ Ngr | S0d
& H m_ \ 1B — 77 NO A
L14dL Zhdl _|| _
44 1z
—)1 Wi




b 0
pr

B ol

P31 1id

NO
PE 1o 3w

109 0 S04
vﬁﬁ_mc N

Z S0d
440 AH

| $0d

1§ 1
i NO AH

T Nid

33

ngu

z

Ny

SEGLS ..
w .f.@m.

co INILS

nm%o \ 3

, - cm £ Z o7 <=
© @ 5 W o{/Te olzok

vz &2 cz v
QOO0

O

90006 200000
o

e

/




02-L/61-1L

wexderq onewsyog ‘Lv A1ddng zemod AQg- ‘8- 9andig

P2GIND

319Y9 1 7ddV SV
(S)NOILYHOISIA ATWISSY-GNS ONV ¥ISAAN LINN
HLIM X1434d ‘NOILVNDIS3IA 3LIT4WOD ¥04
INMOHS 3¥V NOILYND1S30 JONI¥I43Y TVILyvd

SAVIVIO0¥DIW NI 3¥V SINIVA JONVLIOVAYD 11V
LLVMG‘SWHO NI 3¥V S3INTVA JONVLSISIY 1TV

:0314133dS 3ISIMY3IHLO SSITINN

AOE-

[44

£5020L500
6y
949
£9
JOGWAS ONISSIN 108NAS LSV
Z09vY/6LEId
9
_.II P >O N_/
rA) MZ €9 0
T A T Lo
'y ._ 1 005 _ H
] 9y 8y * V NI
ShZhN|
£Y9 v
o—e -v* — 8
F mewq_
hog- 008 | had L)
5y LY _
\
> 1z
/_ 3
SHZhN 28
949 _
_ a
AAA— > 4
M ShZhN|
12Nt 0l 149
549 6y
\
“A.-” VA
_ _ f_ H
\
_ ﬁ \_ X
3
»







2e-L/12-L £6020LS00

weaderq orewayodg ‘gy Arddng aemod AZI- ‘AZI+ “6-L 2andig

10%1%0 _ 109YV/8L€d
® 4 & ﬂ — ¢
m g .
¥'T
o%w 1y

378V917ddV SV (S)NOILVNDISIA AIGWISSY-8NS NV YIGWAN LINA HLIM X1434d »mﬂ N 9E0pNZ
‘NOILYNDIS3A 3131dW0D Y04 (NMOHS 34V SNOILVNDISIA FONI¥IATY WIL¥Vd ¢ e 0
SQVYVAONIIM NI Y SINTVA FONVLIOVAYD 1V °2Z v
MZ/1'SWHO NI 34V SINTVA IONVLSISIY 11V ! mmizw
y >
103141034 3ISIMYIHLO SSITNR
18l 89
Y 1y
AZ1+ O
+| noz
NL'T 00!
¢z 01y TNe) _wm
144 _ o N
£d 135 2 Im
I4'h) Z'1
L) _ 1y -
ST0GWAS ONISSIW | SI08MiS LSV £21-O L 4 \ & H 4
| _ T
174} 12y
_ Mz . et YAYA Y
0.2 NL'T |
_ 81y g1y 02y
_.L\ -V |
| 97 &1y
AGE
_ IR
0T
+
| l_ mmezw _
/_
7 _NVI
_ i _
: S1y
~Nizr
_ 7' &\ w_m_




?
R0 ¢ & mi m
e~ > o -
+ [T
| ok B0 %3%5
IR N mm:_
L @ . =P EE
- 1 . » + J/
_ Y X _ :\ ’
L] _w_ A5 DW
_,HA@ ,_ J_ )h _
{ ealt
\ /097y Z/- Omm © QT+  §LE DI S




¥2-1/€2-L

€6020L500
weaderq dewaYds ‘v NNoI1) Sulyen pue yojimg Surddelg Jeysey (-1 94nSig
- 9ELYY/ L1V
699140
z
S _4
A= b
]
I
45 W M€
)
[ —
, <
L
v
5
1€
"NMOQ ONIOVA STYNIWYIL ¥O SIYIM DNILOINNOO QIONIT0S HLIM NI Q10NIT0§ THL |
HOY4 GIM3IA SV NOILISOd ¥2070,0 INO JHL N | Nid HLIM S| ¥34¥M 40 NOILVINIINO 2 0 &
378V017ddY SY ATGNISSY-8NS ONY ¥ISWAN LINN HLIM _\
X143¥d "SNOILYNDIS3O 313 TdHOD 04 :NMOHS 3aV SNOILYND IS0 3ONIYFIIY WIL¥Vd "1 KA
:S3LON 8 b
N
L
¢ &—
*h16NI ¥V S3001Q TV ) |
10314193dS 3ISIMYIHLO SSITNN _\ o
w1
|
- |
Va
W s A0~ Nh_/
| 14 16—
| 0249 _/
! 4] | .JA
ﬁ 108HAS BNISS I ! 08HAS LSV _, (NMOHS LON) & KOIL1SOd ¥34YM LNONJ NO NOWWOD n,_\
oo 310N _/
Va
8_/
I
X<
e
AX
y ©
<

|

"
of
T

|

3}

ﬁ._ﬁxzhamwau~>xx>_nuv$___;v_>._




AL4736

PC 477

o
© 50 o o oFEe
0% °§ »
02 i
e |
6°
©
© 0 |<| |
@©@b “le
©
©®
Cha
e:
P00 LiHhw
O

ol

ofS7e m
o7 2o m
oF72%e p
ofZ2o m
of ZiZom
ol m
s[8Dlom
o8 e M
o{ZDle w
o[5Djo M
ol&3Tlo M
o7} M
o[E0le M
ofZle

oS




92-L/G2- L €46020LS00

weLderq dHEWLYIS ‘QTy NNOII) Suryen T-L 9andrg

899140 #I6NI 34V $3Q0IQ ¥3HLO 11V
_ St2pNI 34V tI¥D 8 €'2 14D $340Iq :3LON
4 AN
2 € 1 ¢ >
14D

/Z.
V< _mu_A
\
a € i
€42 .
\ 4
m_mu_A 7 S . YYYAZAVYZ
%)
y AN )
3 € Lt ? __mo*A 7 d m EB@.BH'W“ .
/ ®
1< mmux 1 L@ T N_mo_A 79
849
. N\
R i+ r—o > N DL %\,ﬂuq\
r & ¢ * —¢ > W
949 649
H & >



