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Figure 1-1. Synthesizer, Electrical Frequency 0-1115/URC
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SECTION 1
GENERAL INFORMATION

1-1. SCOPE

This Technical Manual is in effect upon
receipt. When superseded by a later edition, this
publication should be destroyed. Extracts from
this publication may be made to facilitate the
preparation of other Department of Defense pub-
lications. This manual covers Synthesizer, Elec-
trical Frequency O-1115/URC with either A, B,
C, or D prefix on serial numbers. In addition,
coverage is also included for Synthesizer, Elec-
trical Frequency O-1494/URC with an A prefix
on serial numbers. All Synthesizers, Electrical
Frequency 0-1115/URC (serial numbers A, B,

C, or D)are electrical identical, mechanical sim-
ilar,and directly interchangeable. Since the Syn-
thesizer, Electrical Frequency O-1494/URC re-

quires 115V AC, 60 cps input power (the Synthesiz -

er, Electrical Frequency O-1115/URC requires
115V AC, 400 cps), it is not electrically identical
or directly interchangeable with the Synthesizer,
Electrical Frequency O-1115/URC. The primary
power input connections of the A, B,C, or D ver-
sions (serial number) of Synthesizer, Electrical
Frequency O-1115/URC are different. With the
exception of the primary power requirements for
the Synthesizer, Electrical Frequency O-1494/
URC, the primary power input connections are
similar to the A version of the Synthesizer, Elec-
trical Frequency O-1115/URC.

'1-2. GENERAL DESCRIPTION

a. Synthesizer, Electrical Frequency O-
1115/URC or 0-1494/URC (to be commonly refer-
red to as "synthesizer") is a precision frequency
generator that provides more than 690,000 out-
put frequencies with a stability of 1 part in 108
per day, in the range of 2 to 34 mc covered in
four bands: 2.00 to 4.25 mc, 4 to 8.50 mc, 8 to 17
mc,and 16 to 34 mc. An illuminated front panel
readout indicates the output frequency. Auxiliary
outputs of 1 mc and 100 kc are also provided. The
synthesizer consists of a main variable frequency
oscillator (vfo) which is disciplined by three sec-
ondary variable frequency oscillators. All four
oscillators are phase locked to a stable (1 part
in 108 per day) crystal-controlled 1-mc reference
oscillator, and therefore the stability of the syn-
thesizer output frequency equals that of the ref-
erence oscillator. Three straight line tuning con-
trols are connected through a gear box to the
tunable components and to four readout counters
(one for each band). Detent mechanisms with
warning lights assure accurate positioning of the
controls. The warning lights also indicate when
the associated secondary vfo is out of lock.
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b. An external 1-mc standard frequency
may be injected to monitor the internal refer-
ence oscillator, to substitute for a defective
internal reference oscillator or to replace the
internal reference if an output stability great-
er than 1 part in 108 per day is required. Two
front-panel jacks allow the 2-34-mc output fre-
quencies to be checked against a frequency
counter using the 100-kc auxiliary output of the
synthesizer as the time base. A vacuum-tube
voltmeter and an audio amplifier built into the
set are used to check overall performance and
individual circuit performance of the synthe-
sizer. A complete set of major test points is
also readily available. The synthesizer and its
case may be bench mounted with a shock and
vibration mount or rack mounted using auxilia-
ry brackets. In either installation, the chassis
may be slid out of its case and tilted for serv-
icing. A built-in tool and spare-parts kit is in-
cluded for easy maintenance.

1-3. REFERENCE DATA.
a. FREQUENCY RANGE. - 2 to 34 mc.

b. TUNING BANDS. - Four.

Band 1: 2.0 to 4.25 mc in 12, 5-cycle
steps

Band 2: 4.0 to 8.50 mc in 25-cycle
steps

Band 3: 8.0 to 17 mc in 50-cycle
steps

Band 4: 16.0 to 34.0 mc in 100-cycle
steps

c. AUXILIARY OUTPUT FREQUENCIES.-
1 mc and 100 ke.

d. OUTPUT LEVELS. - Adjustable with-
in 1.0 to 2.5 vrms at 2 to 34 mc; 1 vrms at 1
mc and 100 ke.

e. OUTPUT IMPEDANCES. - 50 ohms at
2 to 34 mc and 1 mc; 500 ohms at 100 ke.

f. EXTERNAL AUXILIARY REFER-
ENCE SOURCE.

(1) FREQUENCY. - 1 mc or 100 kc.
(2) SIGNAL LEVEL. - 1 volt.
READABILITY ERROR. - Zero.

. RESETTABILITY ERROR. - Zero.
MOUNTING. - Bench or relay rack.
CRYSTAL.

(1) DESIGNATION. - MIL-C-3098B
type CR28/U; 93279 type MLS-33.

el
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(2) TYPE OF CUT. - AT

(3) CRYSTAL FREQUENCY. -
999. 967 ke + 2 cps.

(4) OSCILLATION FREQUENCY. -
1 mc.

(5) TEMPERATURE COEFFICIENT. -

0. 25 parts/million/°C max.

(6) OPERATING TEMPERATURE. -
75°C (167°F).

k. FREQUENCY STABILITY. - 1 part
in 108 per day.

1. OPERATING AMBIENT TEMPERA-
TURE. - 0°C to +50°C (32°F to 122°F).

m. INPUT POWER REQUIREMENTS. -

NAVSHIPS 94829

0-1115/URC
General Information

(1) SYNTHESIZER,ELECTRICAL
FREQUENCY O-1115/URC. 105 — 125 vac,
400 cps, 1.7 amperes at 115 vac.

(2) SYNTHESIZER, ELECTRICAL
FREQUENCY 0-1494/URC. 105 — 125 vac,
60 cps, 1.7 amperes at 115 vac.

1-4. EQUIPMENT SUPPLIED.

Equipment supplied with the synthesizer
is listed in table 1-1. The list includes the
unit, its case and technical manuals.

1-5. EQUIPMENT AND PUBLICATIONS RE-
QUIRED BUT NOT SUPPLIED.

Equipment and publications required but
not supplied with the synthesizer are listed in
table 1-2. The list includes accessories, test
equipment, technical manuals and special tools.

TABLE 1-1. EQUIPMENT SUPPLIED

QTY NOMENCLATURE OVER-ALL DIMENSIONS (IN.) | VOLUME WEIGHT
PER
EQUIP NAME DESCRIPTION | HEIGHT | WIDTH DEPTH | (CU FT) (LB)
1 Synthesizer, | O-1115/URC 5-1/4 19 21-1/2 1.23 90
Electrical or
Frequency 0-1494/URC
2 Technical NAVSHIPS 11 8-1/2 1 - -
Manual for 0969-256-6010
Synthesizer, | (Change 1 reqd)
Electrical for coverage of
Frequency 0-1494/URC)
0-1115/URC
and
0-1494/URC
1 Adapter (04231 1 2-1/2 1-1/4 - -
4 Relay Rack | (2) MP29
Mounting (2) MP30 - - - - 5
Brackets
(with Attach-
ing Hard-
ware)
1 Cable, w1 6 Foot Length - -
Power

1-2
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0-1115/URC
General Information

1-6. FACTORY OR FIELD CHANGES.

Factory modifications have been made to
the synthesizer in the form of factory-selected
values for certain components. Table 1-3 lists
the basic component reference designation, the
selected component reference designation such
as C128-3, and the associated value of the com-
ponent. Refer to this table when trouble shoot-
ing or replacing any parts. No factory or field
changes have been made to the synthesizer.

1-7. EQUIPMENT SIMILARITIES

The synthesizers covered in this techni-
cal manual are similar to Synthesizer, Elec-
trical Frequency O-1131/GRC except that the
latter has an auxiliary 1.75 mc output, has its
output frequency readout shifted by 1.75 mc and

does not contain auxiliary items such as a phase

Change 1
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monitor, an audio amplifier, a tool kit, and
a 1-mc output.

1-8. PREPARATION FOR RESHIPMENT.

Make sure that the tubes, assemblies,
and fuses are installed in the synthesizer and
are properly seated in their sockets.Wrap the
technical manuals in a separate package and
label this package "TECHNICAL MANUALS
INSIDE". If the original shipping case is not
available, refer to table 1-1 for the necessary
dimensions. If the unit is to be packaged for
overseas shipment, include an outer barrier;
if it is to be stored or shipped domestically,
the outer barrier is not required. Make sure
to prepare a separate package of relay-rack
mounting parts and ship these with the synthe-
sizer. Always include a packing slip in each
box, listing all the items packed in the box.
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TABLE 1-3. FACTORY MODIFICATIONS FOR EQUIPMENT SERIAL NO.

NAVSHIPS 94829

0-1115/URC

General Information

REF DESIGNATION SE\}‘EEJEED REF DESIGNATION SEVIffJEED
BASIC ' SUFFIX (PICOFARADS) BASIC SUFFIX (OHMS)
C105 - R112 _

C126 - R1004 -
C128 - R1243 -
C140 - R1244 -
C200 - R1245 -
C906 - R1246 -
C1540 - R1247 -

C1761 - R1248 -
C1837 - R1819 -
C1940 - R1820 -

R1919 -
R1920 -
R1936 -
1-6 Original
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SECTION 2
INSTALLATION

2-1. UNPACKING AND HANDLING.

a. UNPACKING. - Synthesizer, Electrical
Frequency O-1115/URC or O-1494/URC (to be
commonly referred to as '"synthesizer')is ship-
ped in a single container. The individual items
are listed in table 1-1. Unpack the synthesizer
as follows:

(1) Set up wooden crate or corrugated
carton as designated by markings on the outside.

(2) Remove fasteners from bottom of
crate or top of carton.

(3) Lift crate or open carton and re-
move technical manuals.

(4) If necessary, cut two straps which
secure synthesizer in place, using sheet metal
shears.

(5) Slit waterproof barrier and open
corrugated wrapping.

(6) Carefully lift out synthesizer and
place it on a work bench.

(7) Open small box containing rack
mounting parts, check contents against table
1-1,and store container with parts in suitable
place.

b. HANDLING. - When handling, assure
that the synthesizer is secured in its case with
the front-panel thumbscrews tightened.

2-2. POWER REQUIREMENTS.

a. SYNTHESIZER, ELECTRICAL FRE-
QUENCY O-1115/URC. - This synthesizer re-
quires 105-125 vac, 400 cps, single phase
primary voltage with 1.7 amperes drain at 115
vac. (See figure 5-70.)

b. SYNTHESIZER, ELECTRICAL FRE-
QUENCY 0-1494/URC. - This synthesizer re-
quires 105-125 vac, 60 cps, single phase
primary voltage with 1.7 amperes drain at 115
vac. (See figure 5-70.)

2-3. SITE SELECTION.

The synthesizer should be located to per-
mit connections to the equipment(s) being sup-
plied the output frequencies during normal
operation. The location should provide adequate
clearance for removal of the synthesizer from
its case, tilting it on the tilt-slide assembly for
servicing, and access to the connectors at the

rear of the case. The area must be dust free
and large enough for efficient operation of the

Change 1

blower and air filter, and for adequate heat
dissipation. Figure 2-1 illustrates the dimen-
sional requirements for installation.

2-4. INSTALLATION REQUIREMENTS.

a. PREPARATION FORINSTALLATION.-
The synthesizer is primarily designed for
rack mounting; however, it may also be bench
installed with an auxiliary shock and vibration
mount. Prior to installation, separate the syn-
thesizer from the case as follows:

(1) Place synthesizer on work bench
and solidly secure case.

(2) Loosen thumbscrew on each han-
dle and carefully slide synthesizer out of case
until it locks in position.

(3) Pull tilt latch on each side of
front panel and swing synthesizer chassis to
vertical position for access to rear panel.
(See figure 2-2.)

(4) Disconnect all power and r-f con-
nectors from rear panel jacks and tag them
for identification.

(5) Remove cable clamp from rear
panel.

(6) Tilt synthesizer chassis so front
panel faces upward.

CAUTION

Two men should be employ-
ed when performing next step.

(7) Loosen pivot screw on slide at
each side of synthesizer chassis and carefully
lift unit, separating it from tilt-slide assembly.
Set it aside on a work bench.

b. RELAY-RACK INSTALLATION. -
Prior to rack installation, separate the synthe-
sizer from the case as described in paragraph
2-4a. Install the case in the rack as follows:

(1) Install two front brackets (MP30) ,
furnished with synthesizer (refer to table 1-1)
to case and secure with four no. 10-32 x 3/8-
inch flat-head screws included with eachbrack-
et. Make sure to insert screws from inside of
case.

(2) Install two rear brackets (MP29),
furnished with synthesizer, to rear of rack
using four no. 10-32 x 3/8-inch binding-head
screws included with each bracket.

2-1
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(3) Support case in position, and using
four no. 10-32 x 3/8-inch binding-head screws,
secure each front bracket to rack.

(4) Insert twoNo. 10-32 x 3/8-inch
flat-head screws, supplied, from inside of
case into rear bracket, and screw in lightly.
Mechanical connections to rear brackets are
horizontally adjustable to correctly position
case in rack. Tighten all mounting screws
after case has been properly positioned.

(5) To replace synthesizer in its case
reverse order of removal.

(6) Check operation of synthesizer in
tilt-slide assembly by placing it in each of its
applicable positions. Check for abnormal in-
terference or operation of cable retractor,
making sure that cables are not pinched at any
time. Check that synthesizer locks in extended
position of tilt-slide assembly.

¢. BENCH INSTALLATION. - Prior to
bench installation, separate synthesizer from
case as described in paragraph 2-4a. Bench-
mount case as follows:

(1) Locate position of synthesizer
case on bench, making sure to provide ade-
quate clearance for movement of mounting at
least 1 inch in each direction, and for tilting
synthesizer in tilt-slide assembly.

(2) Drill required number of holes to
secure mounting to bench and bolt mounting to
bench.

(3) Install case on mounting and se-
cure in place.

2-2
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(4) To replace synthesizer in its case,
reverse order of removal.

(5) Check operation of synthesizer in
tilt-slide assembly by placing it on each of its
applicable positions. Check for abnormal in-
terference or operation of cable retractor,
making sure that cables are not pinched at any
time. Check that synthesizer locks in extend-
ed position of tilt-slide assembly.

2-5. CABLE ASSEMBLIES.

Table 2-1 is a list of cables required for
installation of the synthesizer. The table in-
cludes information such as the number of
active and spare conductors, load handling
capability, color code, and associated con-
nectors or adapters. No maximum length is
applicable.

2-6. INSPECTION AND ADJUSTMENT.

After the installation is completed,
check the synthesizer as follows:

a. Check OVEN indicator lamp to make
sure that it is "on" or that it cycles "on" and
"off' at a regular rate.

b. Turn on POWER switch; blower
should begin operating, OVEN indicator lamp
should remain "on" or cycle, and detent
lamps should blink for appraoximately one
minute and then extinguish.

c. Set synthesizer to low, middle and
high frequencies on each band, following op-
erating procedures.

d. Check readings of VTVM for all
vtvm switch positions, as listed in table 3-2.

Change 1
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Figure 4-1. Synthesizer, Electrical Frequency 0-1115/URC, Overall Functional Block Diagram

mixer, and produces a d-c voltage in proportion
to the frequency and phase difference between
these two inputs. The d-c voltage is applied to
the main-loop reactance, which changes the
operating frequency of the main loop vfo to min-
imize the error voltage.

g. Table 4-1 depicts the output frequen-
cies of the various circuits with the synthesizer
when the MAIN TUNE, TUNE (1KC) and TUNE
(100 ~v ) controls are in positions zero (16, 000-
000 mc) through nine (16. 099900 mc). The output
frequency of the first and second mixers is the
difference of the input frequencies and the output
of the third mixer is the sum of the input frequen-

Change 1

cies. For example when the three tuning con-
trols are in position five, the 20.4 mc spectrum
generator output is combined in the first mixer
with the 16, 055500 mc main loop vfo signal to
produce a first i-f frequency of 4. 3445 me¢. The
3. 95-mc output of the 10-kc loop is combined in
the second mixer with the 4, 3445 first i-f fre-
quency to produce a second i-f frequency of
0.3945 mc. The 4.95-mc output of the 100
cycle loop is divided to 0.495 mc and combined
in the third mixer with the 3. 45-mc output of the
1-kc loop to produce a 3.945-mc output. The

3. 945-mc output of the third mixer is divided to
0.3945-mc and then compared in the discrimina-
tor with the 0.3945-mc second i-f signal.
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4-3 REFERENCE STANDARD, FUNCTIONAL
SECTION DESCRIPTION.

a. OVERALL FUNCTIONAL SECTION
DESCRIPTION. - The reference standard func-
tional section (see figure 4-2)consists of the
following circuits: high stability 1-mc oscillator
and oven control circuit, regenerative divider,

1 mc buffer amplifier, 100 kc buffer amplifier
and spectrum generator driver. The reference
standard provides the auxiliary 1 mc and 100 ke
sine wave frequencies and the 100 ke driving sig-
nal which are derived directly from the high
stability 1 mc reference oscillator. The 100 ke
driving signal is fed to a spectrum generator and
used as a stable reference for the main loop, 10-
ke loop, 1-kc loop, and 100-cycle loop. To con-
trol the synthesizer with an external reference
source having a greater stability than that of the
internal oscillator, or if the internal 1-mc os-
cillator should become faulty, the INT-EXT
switch (S100) is placed in the EXT position and
the external reference source fed into the EXT

1 MC REF IN jack. The internal high stability
1-mec oscillator generates the basic 1-mc ref-
erence frequency and a crystal oven maintains
the oscillator crystal at the correct operating
temperature to reduce frequency drift due to
ambient temperature changes. The 1 mc sine
wave signal is then fed to a regenerative div-
ider and converted to a 100-kc frequency with a
stability equal to that of the 1-mc reference.

The 1-mc signal is also fed through a 1 mc
buffer amplifier for use as an auxiliary output.
The 100-kc output of the regenerative divider

is fed to the spectrum generator driver which
raises the input to the high output necessary

to drive the spectrum generator. The regen-
erative divider output is also fed through the

100 ke buffer amplifier for use as an auxiliary
100-kc output.

b. OVERALL FUNCTIONAL SECTION
TEST DATA. - Information which will aid in

determining the overall performance of the refer-

ence standard is listed below. Refer to figure

4-4
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4-36 for the circuit location of test points and
figures 3-2, 5-31, 5-35 and 5-36 for the physical
location of test points.

(1) TEST DATA.

(a) R-f output (J2).- 1mc @
1.5 vrms minimum into 50 ohms.

(b) R-f output (J3).- 100 kc @
0.7 vrms minimum into 500 ohms.

(¢) R-f output (V102, pin 5). -
100 ke @ 250 vac p-p minimum.

(d) B+.~ +180 vdc .

(e) Crystal oven voltage (pins 5
and 7 of oven). - 6.3 vac +10%.

(2) TESTS. - Perform the following
tests to determine if the reference standard
functional section is faulty. The test equipment
required to perform the tests is a frequency
meter, a vtvm, and an oscilloscope (refer to
Section 1 for type designations). The tests are
performed with the INT-EXT selector switch
(S100) in the INT positicn.

WARNING

Observe safety precautions when
trouble shooting; high voltages
exist.

(a) Measure r-f output signal at
INT 1 MC REF OUT jack J2.

(b) Measure r-f output signal at
100 KC OUT jack J3.

(¢) Measure r-f output signal at
plate of spectrum generator driver V102, pin 5.

(d) Measure B+ voltage applied
to functional section.

(e) Check stability of internal 1
me reference oscillator as described in paragraph
3-6b (1).

Original
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5-35. FRONT I-F SUBASSEMBLY REMOVAL
AND REPLACEMENT

The front i-f subassembly may be lifted
out of the synthesizer (and be kept energized)
for servicing and access to various compo-
nents. However, not all r-f input and output
connections are maintained and if these are
required, jumper cables must be used. To lift
out the subassembly proceed as follows:

a. Loosen thumbscrews on each handle
and slide synthesizer out of case until it locks

Change 1
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in position.

b. Remove top and bottom covers by re-
leasing captive fasteners and lifting off covers.

¢. Remove top right channel (angle brack-
et) by taking out the ten securing screws.

d. Unsolder five color coded coaxial cables
connected to front i-f subassembly. Four ca-
bles(color coded orange, yellow, blue, and white)
are accessible from bottom of synthesizer and
connect to switch assemblies A1501, A1700,

5-544
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GR3 CR4 CICR2 CRICIO C7 TB2 CR®

Figure 5-67. Power Supply, Rear View, Component and Test Point Locations

Figure 5-68. Power Supply, Bottom View, Component and Test Point Locations
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~Ji5

Figure 5-69. Adapter CP1, Component Location
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Figure 5-70. Primary Power Distribution, Schematic Diagram
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SECTION 6
PARTS LIST

6-1. MAINTENANCE PARTS LIST.
NOTE

The parts list section has been
revised with the addition of sup-
plementary parts list table 6-0.
This table lists the parts con-
tained in the Synthesizer, Elec-
trical Frequency O-1494/URC
that are different from the equiv-
alent part in the Synthesizer,
Electrical Frequency O-1115/
URC. For any given item of the
Synthesizer,Electrical Frequen-
cy 0-1494/URC, always refer to
table 6-0 first. If no information
is shown for a given item, then
refer to the basic table (table
6-1) for the required information.
For any given item of the Synthe-
sizer, Electrical Frequency O-
1115/URC, disregard table 6-0
and refer directly to table 6-1.

Table 6-1 lists all parts of maintenance
significance for the synthesizer. The parts are
listed in numerical sequence. Maintenance
parts are listed alphabetically — numerically

by class of part. Table 6-1 provides the follow-

ing information: (1) the complete reference
designation of each assembly, subassembly, or

part, (2) reference to explanatory notes in para-

graph 6-4, (3) noun name and brief description,
and (4) identification of the illustration which
pictorially locates the part. Assembly boards
and modules are listed first as individual items

in the maintenance parts list. In addition, atthe

completion of a parts listing for each unit, the
individual circuit board, assembly board, mod-
ule, etc., is then broken down by components
into separate parts listings. When there is a
redundancy of such electronic assemblies in

subsequent units, reference is made to the parts

breakdown previously listed.

NOTE

A brief description is given for
all key parts(parts differing from
any parts previously listed in this
table) and sub-key parts (parts i-
dentical to a key part but appear-
ing for the first time for a unit).

6-0

The names and descriptions
are omitted for other parts,
but reference is made to the
key or sub-key part for the
data. Unless otherwise indi-
cated, all drawing numbers
apply to equipment manufac-
turer and all type numbers
apply to part manufacturer.

6-2. LIST OF MANUFACTURERS.

Table 6-2 lists the manufacturers of
parts used in the equipment. The table includ-
es the manufacturers code used in tables 6-0
and 6-1 to identify the manufacturers.

6-3. STOCK NUMBER IDENTIFICATION.

Allowance Part List (APL) issued by
the Electronics Supply Office (ESQ) include
Federal Stock Numbers and Source Mainten-
ance and Recoverability Codes. Therefore,
reference should be made to the APL pre-
pared for the equipment for stock numbering
information.

6-4. NOTES.

The following notes provide information
as referenced in table 6-1.

1. Not replaceable in this application.
Listed for reference only.

2. Factory-selected value. Refer to table
1-3 for complete reference designation and val-
ue. Replace defective part with identical com-
ponent.

3. Replacement part must include kit.

4, Part of adapter CP1. Replacement
not recommended.

5. Used only on synthesizers with A and
D prefixes on serial numbers.

6. Used only on synthesizers with B and
C prefixes on serial numbers.

Change 1
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TABLE 6-0. SUPPLEMENTARY MAINTENANCE PARTS LIST
REF FIG.
DESIG NOTES NAME AND DESCRIPTION NO.
Al SYNTHESIZER SUBASSEMBLY, GEAR SPEED 5-31
DECREASER: 26916 type 150-012793
A5 FAN, CENTRIFUGAL: elect mot dr; 3300 rpm; 5-31
115 vac; 1 ph; 60 cps; w/1.84 uf starting cap.;
26916 type 150-017509-001
Bl MOTOR, ALTERNATING CURRENT: 1 ph, 5-51
115 vac; 60 cps; 26916 type 020-000997
Cc11 CAPACITOR: blower motor type; 1.84 uf; 5-53
+10%; 200 vdc; 26916 type 046-002329
Change 1 6-1
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TABLE 6-1. MAINTENANCE PARTS LIST
REF FIG.
DESIG NOTES NAME AND DESCRIPTION NO.

Al SYNTHESIZER SUBASSEMBLY, GEAR SPEED DECREASER:

26916 type 150-017478 5-31
A2 SYNTHESIZER SUBASSEMBLY, POWER SUPPLY: electronic,

full-wave rect; d-c output voltage, adj +5v, at 250 ma; 6.4vac

at 9A; input voltage 115 vac, 400cps; 26916 type 150-017439 5-31
A3 SYNTHESIZER SUBASSEMBLY, LIGHT INDICATOR: 26916

type 150-017614 5-51
A4 Deleted
A5 FAN, CENTRIFUGAL: elect mot dr; 3300 rpm; 115vac; 1 ph;

400 cps; w/4.7 uf starting cap.; 26916 type 150~017509-002 5-31
Ab Not used
AT Not used
Al100 Not used
Al01 OVEN, CRYSTAL: for single CR28/U xtal unit; oper temp 75

deg. C; 6.3vac, 60/400 cps, 1 ph; 26916 type 150-017005 5-31
Al102 SYNTHESIZER SUBASSEMBLY, REFERENCE SIGNAL

GENERATOR: w/int freq std; 6.3 vac, 400 cps, 1 ph; 180 vdc

max; for cont oper; oper freqs: 100 ke, 1 mec; 26916 type

150-017401 5-31
Al103 SYNTHESIZER SUBASSEMBLY, PLATE TANK 26916

type 150-016588 5-34
A500 Deleted
A501 SYNTHESIZER SUBASSEMBLY, ELECTRON TUBE MOUNTING:

26916 type 150-017361 5-317
A600 Not used
AT00 SYNTHESIZER SUBASSEMBLY, ELECTRON TUBE MOUNTING:

26916 type 150-017360 5-38
A800 SYNTHESIZER SUBASSEMBLY, VFO AND SPECTRUM

GENERATOR: 26916 type 150-017358 5-31
A801 Deleted
A802 SYNTHESIZER SUBASSEMBLY, ELECTRON TUBE MOUNTING:

26916 type 150-016639 5~38
A803 SYNTHESIZER SUBASSEMBLY, ELECTRON TUBE MOUNTING:

26916 type 150-016638 5-38

6-2 Original
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CABLE _CLAMP

TEFLON WASHER
(MP34)

PIVOT SCREW
{(MP33)

TILT LATCH

Figure 2-2. Synthesizer Tilted

TABLE 2-1 CABLE ASSEMBLIES

LOAD
CONDUCTORS CURRENT COLOR
SYMBOL | NUMBER & ACTIVE|{ TYPE (AMPERES) CODE CONNECTORS
W1k* 3 TCOP-3 3 White (1) MIL-C-5015 type
Black AN-3106A-10SL-38
Red (1) MIL-C- 31767/4 type

UP121M

* 2 RG-58/U| N/A N/A Type BNC

* 2 RG-58/Uj N/A N/A Type BNC

* 2 RG-58/U| N/A N/A Type BNC

* These cables are not supplied.

** Connectors shown are for synthesizers with A prefix on serial
numbers, Synthesizers with B or C prefix on serial number have
following connectors: (1) 652-R-3-GNG (1) MIL-C-3767/4 type
UP121M,

Original 2-5
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SECTION 3
OPERATION
3-1. FUNCTIONAL OPERATION. d. If higher stability than that provided by

a. Synthesizer,Electrical Frequency
0-1115/URC or O-1494/URC (to be commonly
referred to as "synthesizer') provides more
than 690,000 highly stabilized output signals in
the frequency range of 2 to 34 mc.In addition,
1 mc and 100 kc auxiliary reference signals
are available from separate output jacks.

b. The synthesizer has an internal 1 mc
crystal oscillator which controls the stability of
all output frequencies. A temperature-regulated
oven maintains the oscillator crystal at its opti-
mum operating temperature.

c. The stable output frequencies are obtain-
ed from four free-running, variable-frequency,
oscillators (main vfo, 10-kc vfo, 1-kc vfo, and 100
cycle vfo) in a double-superheterodyne type circuit,
Each oscillator is disciplined by the 1 mc standard
frequency through phase-detector-fed reactance
controls. The desired output frequency is selected
through operation of the BAND switch to one of the
four bands and rotation of the tuning controls until
the frequency is noted on the appropriate counter.

. RF LEVEL
CONTROL

VTVM
SWITCH

TEST |
CONTROL

OVEN
LAMP

RAPID MAIN TUNE
CONTROL HANDLE

the internal oscillator (1 part in 108 per day) is
desired, any external frequency standard of supe-
rior stability whose output is 1 mc or 100 kc at 1
volt can be used to discipline the synthesizer fre-
quencies. The external 1-mc source can also be
used to monitor the internal oscillator frequency
to make certain that the output signals are accu-
rate and stable. The external frequency source
can also be used if the internal oscillator fails.

3-2. PREPARATION FOR USE.

There are no special procedures to be per-
formed before operation of the synthesizer can be
started.

3-3. OPERATING PROCEDURES.

a. DESCRIPTION OF CONTROLS. (See
figure 3-1.) - Table 3-1 identifies and describes
the function of each control needed to operate the
synthesizer. All operating controls are located
on the front panel of the synthesizer.

TUNE
{1 XC) VIVM
LAMP CONTROL METER

N\

PHONES CONTROL LAMP AUXILIARY ZERO ADJ

LAMP CONTROL POWER

ZERO

K Qammsvesmngmeemmmmsasac
JAC YT RF OUTPUTS ;:?;c :’ TUNE SWITCH CONTROL
{100~ )
Figure 3-1. Front Panel Controls

3-0
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ing the functional section are all placed to-
gether in one area of the manual.

g. FAILURE ANALYSIS. - After the trou-
ble (faulty component, misalignment, etc.) has
been located (but prior to performing corrective
action), the procedures followed up to this point
should be reviewed to determine exactly why the

fault affected the equipment in the manner it did.

This review is usually necessary to make cer-
tain that the fault discovered is actually the
cause of the malfunction and not just the result
of the malfunction.

4-2. OVERALL FUNCTIONAL DESCRIPTION.

a. Synthesizer, Electrical Frequency O-

1115/URC or 0-1494/URC (to be commonly re-
ferred to as ""synthesizer") is a precision
frequency generator that provides more than
690,000 discrete frequencies ranging from 2 to
34 mc. Auxiliary output frequencies of 1 mc
and 100 kc are also provided. An internal high
stability 1 mc reference frequency oscillator
(1 part in 108 per day) is used to discipline
(control) the synthesizer so that each output
frequency has a stability equal to that of the
reference frequency.

NOTE

A complete familiarity with the
overall functional block diagram
is necessary to understand oper-
ation of the synthesizer. The block
diagram indicates relationships of
the functional sections within the
synthesizer. Study the block dia-
gram in detail to fully understand
the functional operation of the syn-
thesizer before proceeding to the
detailed circuit descriptions and
trouble shooting.

b. The synthesizer (see figure 4-1) is
very similar to a double conversion superhet-
erodyne receiver circuit with the following anal-
ogy: The antenna signal of the receiver corres-
ponds to the spectrum generator signal of the
synthesizer. The first local oscillator of the
receiver is similar to the main loop variable
frequency oscillator (vfo) of the synthesizer.
Both.the receiver and synthesizer have first
mixer and first i-f stages. The second local os-
cillator of the receiver is similar to the 10-ke
loop vio of the synthesizer. Both the receiver
and synthesizer have second i-f stages. The f-
m detector of the receiver is similartothe dis-
criminator in the synthesizer;the output of the
detector or discriminator is a varying d-c volt-
age which is used in the receiver for automatic

Change 1
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frequency control (afc) and in a similar man-
ner in the synthesizer to control the main-
loop vfo.

c. The reference frequency standard
consists of a 1-mc oscillator that is stable to
1 part in 108 per day, and is relatively free
from any undesired variations. This 1-mc sig-
nal is divided to a 100 kc sine wave that is fed
to the spectrum generator. The output of the
spectrum generator consists of 100-kc pulses
and a range of frequencies (spectrum) from
20.4 to 38.4 mc. The outputs of the spectrum
generator serve to lock all frequencies in the
synthesizer to the high stability crystal of the
reference frequency standard.

d. The vfo in the 10-kc loop is locked
to the reference frequency through a feed back
network consisting of a multiplier,a phase de-
tector,and a reactance control. The two inputs
to the phase detector are the 100 kc reference
pulses which contain all necessary harmonics
of 100 kc, and the multiplied output of the vfo.
These inputs are compared to produce a d-c
voltage proportional to their difference in
phase. The d-c voltage is then applied to the
reactance control where it is converted to a
proportional capacitance across the tank of the -
vio, and consequently changes the vfo frequency.
The reactance control provides afc action and
holds the oscillator frequency constant despite
any influences tending to change this frequency.
The 1-kc and 100-cycle loops function in the
same manner as the 10-kc loop.

e. The output of the main-loop vfo is
mixed with the 20.4 to 38.4 mc output of the
spectrum generator at the first mixer, to pro-
duce an output of 4.3001 to 4.4000 mc. (The
frequency tuning controls of the spectrum gen-
erator and vio are ganged, but the spectrum
generator can produce frequencies only at 100-
kc intervals, while the vfo can produce frequen-
cies in 100-cycle steps;consequently, the mixer
output frequency has a range of 99.9 kec.) The
output of the first mixer is mixed with the 4.00
to 3.91 mc output of the 10-ke loop in the sec-
ond mixer to produce an output of 0. 4000 to
0.3901 mc.

f. The 5.00 to 4.91 mc output of the 100-
cycle loop is divided by 10 and mixed with the
3.50 and 3.41 mc output of the 1-ke loop, in the
third mixer. The resultant 4.000 to 3.901 mc
output is again divided by 10and applied to the
discriminator of the mainloop. The discrimin-
ator compares the combined outputs of the 1-kc
and 100-cycle loops with the output of the second

4-1
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Paragraph
5-1

SECTION 5

MAINTENANCE

5-1. FAILURE, PERFORMANCE AND OP-
ERATIONAL REPORTS.

NOTE

The Naval Electronic Systems
Command no longer requires

the submission of failure re-
ports for all equipments. Fail-
ure Reports and Performance
and Operational Reports are to
be accomplished for designated
equipments (refer to Electron-
ics Installation and Maintenance
Book, NAVSHIPS 900, 000) only
to the extent required by exist-
ing directives. All failures shall
be reported for those equipments
requiring the use of Failure Re-
ports.

5-2. MAINTENANCE STANDARDS.

The tests and maintenance prescribed
herein provide the technician with a systematic
and efficient method for checking Synthesizer,
Electrical Frequency O-1115/URC or O-1494/
URC (to be commonly referred to as '"synthe-
sizer") and for performing routine preventive
maintenance. When performed as directed,
the preventive maintenance procedures will
increase operating efficiency of the synthesizer
and detect impending failures before they oc-
cur. The records that should be kept as a re-
sult of performing the preventive maintenance
provide an equipment history of performance,
which when properly analyzed will clearly in-
dicate when or what preventive measures must
be taken. Preventive maintenance contains
daily and weekly steps which are both routine
and technical. The time required is not a fixed
standard but an established average. It is ex-
pected that the readings in each step will show
nominal variances from time to time, but this
does not necessarily mean that the equipment
is operating improperly. However, if a parti-
cular step shows a reading which varies pro-
gressively in the same direction every time a
check is made, it is an indication of improper
operation and corrective measures must be
taken.

Change 1

a. TEST EQUIPMENT AND SPECIAL
TOOLS. - The test equipment required to per-
form the preventive maintenance procedures
consists of a frequency counter and a frequen-
cy standard (refer to Section 1 for type desig-
nation). There are no special tools required
to perform the preventive maintenance proce-
dures other than those supplied with the syn-
thesizer.

b. SPECIAL PROCEDURES. - Prior to
performing the preventive maintenance, set
up the synthesizer for an output frequency of
16 mc as described in paragraph 3-3b and
make sure that the synthesizer has been ener-
gized for at least one hour.

c¢c. REFERENCE STANDARDS PROCE-
DURES. - Table 5-1 lists the reference stand-
ards procedures for Synthesizer, Electrical
Frequency O-1115/URC or 0-1494/URC.

NOTE

The procedures listed below
consist of the minimum num-
ber of reference standards
which will indicate, when
completed, the relative per-
formance of the synthesizer.
Each group of tests repre-
sents a functional section of
the synthesizer. The proce-
dures are listed in the sug-
gested sequence of perform-
ance; however, deviation
from the listed order will in
no way affect the unity or re-
sult of the reference stand-
ards, unless otherwise noted.

d. PERIODIC SCHEDULE CHARTS. -
Tables 5-3, 5-5, and 5-7 contain test proce-
dures in tabular form (procedure table)to be
performed by the maintenance technician; these
procedures are scheduled for regular periods
(daily, weekly and monthly). Preceding each
step or group of steps isa sample of a two-year
check-off chart (see tables 5-2, 5-4and 5-6)to
be used in preparing periodic schedule charts.

5-1



Table NAVSHIPS 94829 0-1115/URC
5-1 Maintenance
TABLE 5-1. REFERENCE STANDARDS PROCEDURES
SECTION ACTION REQUIRED REFERENCE
REFERENCE STANDARD Record frequency of internal M1
1-mc reference
MAIN LOOP Record VTVM reading D7
10 KC LOOP Record VTVM reading D4
1 KC LOOP Record VTVM reading D5
100 CYCLE LOOP Record VTVM reading D6
OUTPUT DIVIDER Record 2 to 34 mc r-f output level D9
5-3. PREVENTIVE MAINTENANCE PROCE- in the tables. Arrows leading from a given '"'step'"

DURES.

The instructions for performing the pre-
ventive maintenance procedures are given in
tables 5-2 through 5-7. The procedures are
arranged numerically within each maintenance

number on the illustration graphically present
certain basic information given in the associated

period. See figures 5-1 through 5-3 for location reference standard data.
of the parts corresponding to the "step' numbers

5-2

step of the procedure table, as follows: The
point where the test equipment is to be connected,
the "indicator'" from which the data is to be taken,
and the applicable control used to obtain the

Original



0-115/URC NAVSHIPS 94829 Figure
Maintenance 5-30

ER

 ON SERIAL NQ., PRIMARY POy
1S APPLIED.TO CONNECTOR

Figure 5-30. Adjustment of Guide Pins

synthesizer. There are two screw-type guide guide blocks and check operation.
blocks.
g. Tighten guide pins and guide pin re-
e. Loosen two screws securing each nut- ceptacles.
type guide block to front of case. There are two
nut-type guide blocks that receive the two locking 5-31. REPAIR
thumbscrews after matching screw-type guide
blocks. If access cannot be had to a part by re-
moving the top and bottom covers of the synthe-
f. Slide synthesizer in and out of case sizer and the covers of the individual chassis,
until it operates normally and smoothly. Tighten one or more subassemblies must be removed.

Original 5-53



Paragraph
- 5-31

All subassemblies and parts which are not de-
scribed in the following paragraphs can be
removed and replaced by unsoldering the con-
necting wires and, if necessary, removing the
attaching hardware. When unsoldering wires,
be sure to tag and identify each wire and ter-

minal so that the replacement part can be prop-

erly connected in place. Use the utmost care
in removal and replacement operations as any
change in wire dress or physical characteris-

tics may affect the overall operation of the syn-

thesizer. After repairing any part of the syn-
thesizer, perform the applicable alignment
procedures.

NOTE

Before starting any procedure,
observe positions of all wires
before unsoldering any connec-
tion. When necessary, refer to
schematic diagrams for connec-
tions of electrical components and
maintenance parts list (table 6-1)
for references to appropriate iden-
tifying illustrations locating speci-
fic parts.

5-32. VACUUM TUBES WITH SOLDERED-
IN LEADS

Remove a soldered-in tube by unsolder-
ing each lead of the tube from the terminal
board at the base of the tube and sliding the
tube out of its holder. Replace the tube by first
sliding it into its shield and then soldering its
leads. Be certain that each lead goes to its
proper terminal.

5-33. FRONT PANEL REMOVAL AND RE-
PLACEMENT

To remove the front panel, proceed as
follows:

a. Loosen thumbscrew on each handle
and slide synthesizer out of case until it locks
in position.

b. Remove top and bottom covers by re-
leasing captive fasteners and lifting covers off
chassis.

c. Loosen two screws at rear of each
handle assembly.

d. Remove two screws in pushbutton
linkage.

e. Remove BAND switch knob (with No.
4 Bristol wrench MP18) and remove TUNE (1
KC) and TUNE (100 ~ ) knobs (with No. 6

5-54

NAVSHIPS 94829

0-1115/URC
Maintenance

Bristol wrench MP20) from their respective
shafts.

f. Lift up rapid MAIN TUNE control han-
dle, pull off front panel, and let it hang loosely
by attaching wires. )

g. Replace front panel by reversing steps
a through f.

5-34. BLOWER MOTOR REMOVAL AND
REPLACEMENT

a. BLOWER MOTOR REMOVAL AND RE-
PLACEMENT FOR 0-1115/URC.

To remove blower motor for Electrical
Frequency Synthesizer O-1115/URC, proceed
as follows:

(1) Remove front panel as described in
paragraph 5-33.

(2) Unsolder color coded wires connect-
ed to blower motor capacitor C11. There are
four wires (red, yellow, black, and green).
Make sure to label and identify each terminal
as to proper colored wire connected to it.

(3) Remove three nuts which hold blower
to shock mounted pads and remove entire blow-
er assembly through top of synthesizer.

(4) To replace blower motor, reverse
order of removal.

b. BLOWER MOTOR REMOVAL AND RE-
PLACEMENT FOR 0O-1494/URC.

To remove blower motor from Electri-
cal Frequency Synthesizer O-1494/URC, pro-
ceed as follows:

(1) Remove top and bottom cover of syn-
thesizer.

(2) Unsolder color coded wires connected
to blower motor capacitor C11. There are
three wires (red, green, and white/gray). Un-
solder yellow wire from standoff located ad-
jacent to capacitor C11 (yellow wire connects
to blower motor). Make sure to label and iden-
tify each terminal as to proper colored wire
connected to it.

(3) Remove three nuts which hold blower
to shock mounted pads and remove entire
blower assembly through top of synthesizer.

(4) To replace blower motor, reverse
order of removal.

Change 1



v-2/8-2

Summeaqg suipnQ ‘OUN/SITI-O
1-g aan31q

Aouanbaad 1eo111091H ‘I9ZISOUJUAS

X001 1V SWHO 00S ' OW | ONV

OW €-2 LV '‘G3ONVIVENNTVYNINON SWHO 0§
:3ONVQ3dWI iNdL1NO

OM 001 LV NIWO1 8 DN | 1V NIN A9

JNPE-2 1V AG'2 OL AO'l 3118VLSNraVY “ST13A3T LNdLNO
J 0S5+ OL 2 .0

3ONVY 3HNLVH3dWNIL LN3IIGWNY ONILv¥3dO

‘80 Ot 4O WNWINIW Vv NMOQ 38V

HOHM LNdLNO 3HL 40 SOINOWHVH ¥04 1d30X3
80 OOl 40 WNWININ ¥ NMOQ (STIYN9IS SNOIENdS
0¥3Z 'HO¥¥3 ALITNEVAVIY

0d3Z 'HOYY3 ALINiGVLL13S3Y

OW | 8 OX 00l 40 SLNd1INO Ay¥VITIXNY

S$371JAD 000t 40 Sd3LS NI OW bg-9!

S3TJAD 006 40 Sd3ILS NI OW 9I-8

S3T0AD 062 40 Sd3LS NI OW 8-b

S370AD 62 40 Sd3LS NI IN -2

'SANVE ¥N0Jd NI OW be-2

C39NVY AON3NO3¥4 1NdiNO

TALITIBYLS Y3HOH ¥OJ

3ON3Y343Y TUYNNILX3 OL G3%J07 38 OSTV AVA)
AVQ ¥3d gOlI NI l¥vd | CALITBYLS AON3IND3IYS
SIN3W3YINO3Y IVOI¥L03T3

-S3LON VY¥3N39 6

(1) 9685
(2) L18G. () 2g89 (S) €046
(€) 9nvo (6) 1209 (61) 2048
() Zivel (1) 9HV9 (1) 6€95
(1) 9349 (1) GNVS (1) 9g€9¢

CAHYAWNS 38NL WNNDWA ©
TIWWNANYW 335 SNOILDNYLSNI Tvi03dS
L1INN 30 ¥V3H LV
3ONVY LN3 378V0 S43A00 WO.L1i08
ANV dOL N¥HL SS3IDOV ONIDIAYIS -~
'S87 2v! LHOIIM
134°ND 2'8 SIN3LNOD vIIand
GTB8Z XSLPEXS DI

(SIHOND SNOISN3WIQ -1INN Q31v¥d 5 |

'Sg7 08 LINN 40 LHOIAM XOMddV b |

"INV HV3IY 3YILNT NYHL
LSNVHX3' T3NVd LNOY S NO IXNVLNI dIV

W42 11 -ALIOVAYD NOILYIILN3A ¢ N

'SLLVM 012  NOILIGNOD ONILVH3dO
'SLIVM 2 (ATINO N3AO) AGANVLS
'SLLVM Og! 'NOILIONOD ONILMVIS

" NOILVdISSIQ LV3H "2

¥010vV4 43IMO0d 80

AGlI LY AWV 6°1 NOILdWNSNOD ¥3MOd
3SVHd 3719NIS

%6 FSd209 ‘%01 FAGH ‘2¥N/b6PI-0
¥OL1OVd H3MOd 80

ASHl 1V JWVE'I NOILdNNSNOD ¥3MOd
ASVHd 319NIS

%S FSd200v ‘% OIFAGH ‘d2uN/SHI-0

'SININIHINDIY ¥3IMOd '|

1 adueyd

"NOILO3NNOD LNdNI
Y3IMCd AYVWIMG 40 NOILVHNOIINOD ANV

zo_._.,qoon_ 123440 ¥0d 2-€ 3¥N9I4 OL ¥343y

‘Y43GWNN VIY3S NO X1438d O, 840 8 ONIAVH
SYIZISIHLNAS HLIM 3YNOI4 SIHL ONISN NIHM

310N

LNNOW LINOY4'L3MOVHE /

4..‘.“ ““ ® 4

w
|
|
|
®q
i
Jrop—TY

‘QYVANVLS A¥OLvH08Y 1

V SV ANV 324N0S ADNINO3Y¥4 vV SV 03SN SI Y3IZISIHLNAS IHL

AVU ¥3d gOi NI 1¥Vd| 40 ALITIGVLS V ONIAVH ADN3NO3¥4 HOVI HLIM
S310N3ND3 ¥4 31340SIQ 000069 ¥3IA0 SILVHY3IN3IO HIZISIHLNAS 3HIL
'JOVY3A0I ADN3INO3I¥I 3IL3TdWOD OGNV ALITIAVLS HOIH ONILVEOJHOOINI
YOLVHINID AININO3IYA NOISIOIYd V SI H3ZISIHINAS TVISAND 3IHL
NOILdI¥DS30 VH¥3N3O

LINN ONIACW3IY

NOIL1ISOd
a34nd3S NI

:S31ON 2 : | MOVM 30 LNON4
LY 404 3INVMOTTY |
SL3INOVNE OLW HV3H 1ONI HLIQIM € 8 L 1 L -.It_ WO NOILJ3rONd
<
' 2z 034!IN03Y 3DVdS 31SIV WNWINIW 25
ﬂa im KL | | 8 ., 14
o A S gg % ® 1o N g *® £ _
P e Tee ] Lﬁm 2
o & % o= === -
B2 I e m F==3 H1ON31 35v0 uanNl 1°¢ ¢
< % o owo IW I JE— s V
© 00 PP L5054 4 .ua rm 3. ul__.
2064 ° C)
o
s37avo
aNv
8 SHOLJ3NNOD 3svo
i j ONILYW Y3NNI
: , ¥04 MOV 10
v9 2
= dAl 00 - 000 O a mm«uom_w.&% T! S13%ovHe :E_;Nﬂw_
4 - 91N LNOYZ 1NI
8 . b
* °s 2 NOILO3rONd XVW =L
g pd 0@ I LHOI3H T4 ' €
40 ' 35V |
w e S3INNI ¢
000 '
w_:
pzowuzwm :
4 .
130yue LG HOLOVYHLIY 378VD
MOV LNOYA 6l
S13Novug “
91N LNO¥4 _ °
TONI HLAIM F°
I N —_— 2 7 e 4
n _= - n !
o= e
1-2 uoryerreIsul
aandry 62876 SATHSAVN D¥n/s111-0



201-6/101-G

weaderq orpewayos ‘Arddng Jemod °08-¢ andrd

T og _ 62 82 _ L2 92 s2 v2 €2 % 22 12 0z | 6l 81 n 9l sl v
$99000-661
01122 90020 $0020 9I6I1 b6 2ieln 061N 80611 906171 Y0617 80811 90811 08I 010 soLnn €0l 10911 80S11 90617 »0sIN 61z Lz sz ¢z
1 2120 #0121 £0127 $0021 £0020 69610 19612 $9610 £9612 19612 65610 L5610 £€810 1£819 62819 96210 vSLID 25110 01919 9£610 €610 2€610 89219 99219 66210 L6210
§0l21 29 20121 200271 €0021 89610 99610 #9610 29610 09610 85610 95610 2810 0£8I2 82810 §SL10 €6L10 1S210 60919 SESID £€610 1£§19 19219 §9212 8v210 96210
60120 $0022 10021 §l6I isi 1ei 60611 20611 soel1 €081 20811 sosIl £08I1 90211 0211 2oL 00917 20811 s0sIn £0sI1 8i211 91211 vz 21211
> > - * —¢ ' — * » . » P » _ *
— g Y
| ACZ I REI ) S R A IR A R A .11 1
H { 1 $or | o
)
— o oo 03 to | o
}.‘nwnn.nvnvncnvnenenqmmn v ¢ |v ¢ |v € v € | € |v € ¢ ¢ |¢ € |¢ ¢
9 aN o aNo ¥ 3
1862 1861 2048 20.8 9€96 2045 1209 2048 20L8 €08 208 20,6 £0LS 1209 20L$ zoLs 20.s 2018 £0LS £0LS 2046 2048 208 20.8
Z0iZA 1012A 1002A LO6IA 906IA SOBIA bO6IA £06IA 2061A 1061A £08IA 208IA 108IA 20LIA I0LIA 00LIA  OO9IA €OSIA 20SIA I0SIA 802IA LOZIA SOZIA v02IA
1ndLNO AOSI
— +8 03AV130 O—
1Nd1NO AOBI O—
+8 e S
4 : *
200 |
512 \ 8ol 9011 |
4 200 /AR uﬂlv i1
T 9 €619 |
p— 819 *
Lo soin [ _ . -
* voI *
2512 _ .
%19 M3
3 celo I con _ %S xﬁ ouc
()
02y rav Mi 3 MGI
_ 3ovioA| Y95 S SIS
9ly iy
| Ao |
PR YMEBLS
HOLV IN03
a _ ! ;nm_ | SEENZ
avs Al mu_u_i.ﬁq 20
S SEENZ 9
{ L4 gt £ _ ¥3131dWY 00 AZE0
9nv9 9nve 9nv9 9HV9 SNV9 Lival 9389 %1 '00G! ¢ %01
| 0S o
202A 102A 002A €OIA 20IA I0IA 00IA 2
I AAA
| anse <L T 0l
e "
) _ ] ¥3141TdNY AT o 02z $ PHSING
HOLVHVANOD 920INZ nuxw ¥3IINANY
Nom_.m AW Nooh_m _ w«%n_vzw AO 4410 Al 80 H3AIQ
20 "1 27 o T A “ ) Neo- AoZ-
— \AAS VWV
M _ anoo O3 vz -
€9 1y
anz000 L& anzooo N 28 & inz000 L inz000 L2y _
819 612 S19 19 $30010
2] \ ‘—l _ 3ON3¥343Y AO2—
vO2Z8INI
aNnwvep— — ——|— — —-|— — V2SINI 9§ 64D
nRo _ ) oty
— SON v-2 SON 8-t {sowsi-8 | [sow pe-91} H ﬁ _ ABI- orcimc) AO2—
9922N2 S Lo
82¢ @ 8¢ 4N200°0 >~ 4n2000 _ YOIVINOZY SIS 6y mmnm_u_ Y33SN
5
v vso £ Nmo _wo © HN_Q | SISSYHO A1ddNS ¥3MOd @l
. : o L 30010 ¥019310¥d
L oc 62 _ 82 _ 22 92 sz v2 _ ¢z _ 22 _ 12 oz _ 6l 8l _ Ll | 9l | Sl | v
|
08-6
sandrg 62876 SAIHSAVN



2
210
210
t4l

Sl 14l

217
99210
§9210

91211

siziM
6210
8¥2Id
vizin

€12
L9210
9210
21217

€l

60217
£v210
2210
80211

L 4

20211

%210
ov210
90211

S067
Sled
+16D

067

s081
4180
9189
+081

€081
Gi8d

vi8d
2081

€0
80L0

1000
201
2 4

go¢

0162
6060
067

4 a4

1.1

.

]

)

€

LS
2IA

14 € 14 € v €

20LS
L02IA

20.S
SOZIA

20.S
vO2IA

14 €

20.S
202IA

14 €

20.S
102IA

9 €

N\
1209
90I1A

1209 1209 (209

9 € |9 € |19 € |9 € |9 € |9
1209
SOIIA  $OlIA  €OlIA  20I1IA

1209
1011A

€

2€89
OOlIA

L2

1209
006A

204S
108A

€0.6
O08A

v € 14 €

2048
00LA

SEENS
¥314iITd NV 00
90

8ESNI
LY¥D

anLe
§o

I\

noee

M
00l
vy

AY!

22 b3
124 &

90
— Mi

0ol oge
€2y 22y

02z 2
g2u 3

vYSINS
H3INdAY

AOZ-

9922N2 S
LVINO3Y SIS 6y

VOZ8INI
640

A= ecimal AGZ-

BESNI
8¥0

LYSING

20

%S 'MS

Ul
4ni00
80

%nm/ﬁ hsno_ _ ,
!

290 o]

ASb -
LHSINS
YI4SNVHL 39VLTIOA  HIISNVHL JOVITOA

10

S2Z2NI
vud

S2Z2NI
€80

D{((
%E ‘MG
S€
Y

¢
30010 ¥0123104d C

VAN OOt

L
Aasoy ¢

SGSNI  GG2NI
(4 ] 180

L

4NS00°0
(o]}

M2
N2
b [o]] : 92y

oNigoH LL€
r) | _

968¢
00GA

—
<
—
"

{ . |

(ORY )
S 3 8

?
& dda

HO0D IWIININNN GEVANVYLS ¥3d 3000 ¥0100 3eVD Ol
¥3434¥ SNOILYNSIS3A 378V TVIXVOD ¥V3IN SHIBNNN TVS
‘(SISSYHI) ONNOHO QL QIUNSVY3IN © —
¥3LINLI0A 3E8NL NANDVA ¥V HLIM NINVYL SOVLII0A TV
120 AV SHYIHLO 1V ‘SIWE OV 3V SISIHLNIYV NI SIOVLIOAY
‘(TOHANOD TINV
LNOYS) ONDINYIN NOLLYY3JO LNINGINO3 SILVIIONIC—IT
‘1-9 @ €1 $S3718VL 33S /G310313S AMOLOVH S| INTWAZ
"3ONVH30L %01 ¥ ‘LLVM 2/1 3dV
SHOLSISIY : (SWHO 000I=X) :SCYHVI0Iid HO ‘'SIINNIHOUOIN
‘SNHO NI 03SS3¥dX3 3V SHOLIOVEVD © ‘S0 ‘SHOLSISIN
¥O4 SINTIVA WIINLIINI (031VIIAONI 3ISIMHIHLO SSTINM 4

o

@ O 1

)
SAVI3Y 40 SNOILVOOT Nid'€l —
‘G3ZI9YIN33A NMOHS YV SAVI3YZI
'dN200°0 34V SHYOLIOVAVD SSVd—-AS8 dWV HOLVIIGNITI
440001 ¥V HOIHM ZOIZA'1012A 8 4N 1'0 SI HOIHM I0IA ¥O4
‘4N 20°0 34V HOIHM 000IA B 108A'008A 00 LA '00GA W
‘00IA ¥O03 1d39X3 '4N10°0 YV SHOLIOVIVD SS¥d-AB LNIWV SOl
IASIMYIHLO QINYVYIN SSITINN "HN 8'9 YV SINOHD ¥3146
'4d 000! 34V SHOLIOVAVD HONOYHL-Q33d LNINVIIB
'NOLLO3YIQ 3SIMMO0TD NI Q314IAN3AI —
34V SININOJWOD LN3IWVI4 4O SNOILVYNOIS3Q IONIN3IJINL
"JOMLNOD 40 N3 HOLVNLOV HO @ONX
NO¥4 Q3MIIA SV NOILOINIQ 3SIMMD0TO NI QIWIENNN
34V STVNINY3L “TOHLNOD JO ON3 HOLVNLOV ¥O GONN
WOY1 Q3M3IA SV NOLLYLOY 40 NOLLO3NG SILVOIIONI-MO'9 9

T

@) ™

*3000

-S$310N

L¢o

N\
_ (ATINO JuN
_ /P6H1-0) Sd2 09
_c,._zo 24N
/Slit-0) Sd2 00t
| Ha 1 *ovA sil

SISSVHD K1ddNS |
| ¥43IMOd 40 Luvd |

’
4 ONV S STVNINY3AL
N3AO TV.ISAND
SISSYHO 30N3Y¥343Y
0L JVAgLS

iy —

P AT AN ™ 2 AT L™ O™ eed

)



|

|

Ot

o

1 a8uey)

L

D62 201zA | doe TA 1.2 GI611 18 $0011 182 90020 I€1 eve1d
08e 1012A ob ¢L 192 PI6T1 18 G061 102 G00¢D Ig1 l444%9]
D8e 1002A g6 TL 192 e1611 18 7061 182 $002D IgT %210
DLe LO6TA | €913 (4 192 (4119 1L G081 1L €002D Ig1 0%210
D9¢ 906TA as 18 192 11611 1L 7081 1.2 6961D 18 €201D
D92 G06TA | €991 0gd 162 0T61T 1L €081 142 8961D I8 2201D
14 PO6TA | dE€2 L2y 162 60611 1L 2081 192 L9610 18 01010
(44 €061A 49 9oy 1§44 806171 19 €0LT 192 99610 18 60010
1144 c06TA 091 4. | §44 L0611 I9 20L1 192 G9610D I8 G160
144 TO6TA azi 442 J§:44 90611 IS G061 192 $9610 18 16D
Dee €08TA | all gy § 44 GO611 IG $08T1 162 €961D 14 L18D
44 e081A | It (A4 1€2 $061T A6 8011 162 29610 1% 918D
DI1Z T08TA | dHOI 124 1g2 0611 fCeT4 LO1T I¥e 19610 IL G180
D02 SOLTA d02 024 122 80811 K §44 9011 J§:44 09610 14 180
D0¢ TOLTA aoe 614 122 L0811 IC 844 Go11 1§44 6G61D 19 80LD
D61 00LTA | 402 8Ty 122 90811 dee 01T b §:44 8G61D 19 LOLD
D8l 009TA | 90¢ LTy 122 G0811T [Ct4 €011 1€2 LG61D IS 016D
D8l €0STA qJ61 914 112 p0811 092 T 182 96610 IG 606D
PIAS CO0STA | d6l a1y 112 €0811 dL o 122 €810 A92 8v 10
(3 TOSTA | d81 jat:t 102 LOLTT q39 ™ 122 28810 dL2 Ly10
D91 802TA | dsT ¢1y (114 90L1T az Ir 122 1€81D L4 44 P10
Dat LOZTA qJ91 (4% 102 GOLTT qHg ¢1d 122 0€81D L § 44 gv1D
D61 GOZ2TIA | D91 11d 102 poLTT ag 114 112 6281D HET 14440
or1 $02TA | asl (118 161 goLTT ay g4 I12 8281D ICEN4 %10
Dgl 202TA | V&I 6d 161 S0L1T ay e 102 9GLID H92 Ge1o0
Del T02TA | dgl 9y I81 109171 g01 j € 102 GGLID 492 pe1d
ozl 90TTA | 1T <24 | 181 009171 V62 ¥Sa 102 pSL1D g8¢ 61D
DIl GOTTIA del i4:! 181 80GTT v8ee £8ad 102 gGLID a82 81D
DIt v0o1l1A VIl cd 181 LOSTT 414 2sa I61 ¢SLID oLe LID
Dot g€oTIA o114 60 ILT 90¢11 vee 18a 161 T16L1D obe 910
D01 20TTIA 081 80 JUA GOSTT d12g 2Tdd 181 01910 g9¢ S10
D01 T0TTA | 491 Lo ILT $0STT da81 1140 181 6091D 28414 $10

D6 00TITA ayi 90 L1 €0G6171 a8T (1] %80 181 9¢s1D v¥e 480

D8 000TA | O¥1 cd 191 61211 det 64D 18T GESID VEe 4 %0

D8 006A | €91 £d 191 81211 A4} 84D 1Lt ¥e610 oL'o8 11D

DL 108A a1 2o 161 L1211 qz1 L0 L1 €€610 V6 (1] %0

DL 008A | 421 10 161 91211 q36 gyo 141 28810 06 60

09 00LA 162 0121 161 gIe1T as gad L1 1€610 1A 80

Dg 00GA 182 €01271 16T pi211 o0t j2:¢0) 191 89210 aie LD
ase S0CA 182 20121 Ip1 ¢1e11 06 €do 191 L9210 q11 90
aszg 102A 162 60021 Ip1 rArAN | da01 cad IS8T 99210 q€01 Géo
aLe 002A 182 $0021 11 60211 a6 j¢: fe) 161 69210 O1¢ 4]
ase €0TA 1.2 €0021 I€T 80211 162 ¢l1gd IST 69210 d61 £
ase 20TA 18¢2 20021 Iet L0211 162 11120 16T 8¥21D oTl1 {40
are 10TA 142 100271 Il 90211 182 01120 Iyl Lp21D o1l 10
aee 00TA 1.2 91611 18 G00T11 182 60120 IP1 9%21dD q9‘as 19
001 DISHA | DOT DIsHIA 0,008 | DISHA 001 DISAA 001 DISHA 001 DISdd

A3 CgCt-! Cece: Cict.| e AHY
XIANI NOLLVDOOT LUVd
90UBUSUTEN

o4dn/sII1-0



8v-¥/Lb-¥

urexdeiq yoord 3urorates ‘O¥N/STIT-0
Kouanbaa g Teo11)091d ‘IazIsoqjuis -9g-§ sandig

1 ?3uweyp

11N2"1D YINIGNOD d00T1 37040 00l GNV OM 30615 91610 - e -
oselo  6£612 _ oo T 1iNO¥Id d007 ~00I
wu».o@ @ SEL1D 80619 S1610 1'0=1 A
1 Q 2 e @ D esend Q2 54 d-drgsn 3 A
! 12013 ,Omw m o e Q_ b6 2 D T V060 —— — T T T T T TN T T T T T T S e T e -%:I.l
@..ou_ ° 106iS 00680~ Qo Io@ J\,\ HOLIMS IN313G
101§ ) @ 0z §LOD 6060 pf [y rid 1o alg 31912 00I
B2l of §Sq~gwmd ;w610 o [§9%. €619 el 2 ! 1209 eons
. @ PR D \ Q@ P ? | os B @ £1612 8 1209 |2 g2011A |8 “
2L10 @ @ 2€L412 \ ¢c61d S 9¢619 0061s g1 SOIIA TdAVY dAVI
\ 0| | | e | 21619 AW d33MS ¢ 3 dowoianl  |® dWy 1
0£410 1212 ) ) \ ve6ls | SE610 , ] HOLVOIONI
“ SWuA 90 015€0 (T // ! @ @ = 40071 ~00!
| |d
eoLs 1209 2048 O SHE'E 9696 \ 1209 2048 _ ¥90EN
I0LIA L | zouin |z | 106IA  |£ S 206IA |v | 204s L\ 61A 2 | L s £0L8 _ 3LbA !
Y3AI¥Q GO6IA N vo6l - — 2061A 1061A 006182 S02 14D
HOLYNININOSIA |2 d Y3CIAIT g a| ¥3ILINN o d HIXIN T ol w34ang |9 4| w3aime |5 omsev 106! 7 4314wV [ Onced o 04A oS qouinoo [ ‘$02 14D 2U
Jnspesd| 03001 | oW shet QUHL  |JW S6p0 oznmv.m 03490 _ ¥344ng 400 ~00l Jonviovay | 10A00 4019313
' '§o N | WALA OL _
— s 300N zols @zosn @ vozn 2045 Yl Qo uum@ 65210@ [
Y NS § N oads, il coeIn ! | A L L LOZIA | 20AL- |
\ neey Sju3andinwoix|d  OWEEY Ol y3 yqgwy | ¢ 51 woisaiza |
> 5N SP6E0 \ L310M £ 340N ISVHd
a3ANNOYD 61210 -— -- S ki QA -
ONV 20210 J0NOILONNP HLIM N3XVL SINIWIUNSVIN L 1IN2¥I2 N, 40O NIVW —- —- A E——— ———— A ——
- ~ j 199NI ; }
: ioses— vty s [ ol B T
G NOILISOd —TOHLNOD 3NNL NIVW P Svrirb e N I @A 548 2 e J L
ol — ] ~0oe0 _~——————————— — = g~ -~~~ = -—
ONPE-91 — HOLIMSONVE J / | @.0/_ o-Q HOLIMS H
‘SONILLIS TOHINOD ONILV¥IdO 9 ! WALA OL / EX e e IN3130 0N
JOVII0A MV3Id=A | 11831 / 60810 ¢ 9q  v!810 419 | |d 10118
1
WHO0J3AVM G3LVOIONI 40 NOILNOJ 40 NOLLYMNG =} 431714 / | W s R . 1209 J1oeEe |,
:SWHO043AVM LV 030V1d STOBWAS 40 NOILVNVIdX3 G 808y 008S / 0081$ ol 1 A s 5| 1wy dWv H@w\i |
. "N3AI9 AON3ND3H4 AINO - [a=t) / R B ! ¥OLVO IONI |
'SIIININDIYA IAVM-INIS ¥O04 NMOHS LON SWHOJIAVM v 1y9 rav ou3z / _ %) 7 +s yoihw
‘'VGOI-WSN/NV 3d0I2S01112S0 9NISN ouomonv.um SWHO4IAVM € N_wmw., w:.o\\ 1 | i1d | 4001 M |
"4IGWAN TYNINN3L 3IVIIONI 013 'SHIWHOISNVHL 1, | ey
‘S7100 NO SY3GNNN "HIFWNN (LINO0S) Nid GNV LNIWIT3 N uo@ | @ | Zoain L o S L P fogwe 77
31VDIGNI $X0078 38n1 3AISLNO SYIAWNN ONV s¥3Lidne | Q ol @ ooiLle—p— ) uny [CSREETS] odn [T PP qouinod [ * J 202182 1021
'SHLYd TYNOIS ANVONOOIS ¥O A¥VITIXNV 3LVIIQNI _ aE 01D D D|6%T LIL1D _ 4344n8 4007 0¥ | BdNv1ovaY | F10A30 oy 3 el .
S3ANIT LHOIT ‘H1Vd TVNOIS NIV 3L1VOIANI S3NIT AAV3H 'l 1yd _;W:OM wno.@to _m.n._.roz IJNSE @ :>@r.w r _
.S310N c0LS 0 SN 33§ 2048 025 €410 43LON
1IN0HID H3IAMNJWY ONV §30IAI0 1Nd1N0 oosn L oous @ Pl 2 e Y fomm O So0zIA L WNS: § poer B TIYR NNN_QW |
04A N @ ° _ ofuandiLInwox[¢  OWEE ¥314NdAWY |d AN TEE
[anve] 1085 €ILID  HILD ] L 310N 4 310N 3SVHd
ﬂ SWYA L ° ) CH 33S 33S N
| W 00555091 p A _ 1| 20802 _ _ 20A S -
; tz - _
_ —— —_— - - —_—
| [ ! L1851 z0Ls =
000IS 006 1012A | 90619 91619 Iy 1in0Y1D 4001 IX O!
on 00ss50°91 | s00la  joolL “ 2064 1061 | | u313dny | Q0LIA Q@ @ 208105} HIW‘D
20011 @ @ yoolo @ ® $062 | | anveavous _ 431NN Q. b6 2 d-drg=n 4 HOLIMS IN313G 9% 0l ||
@ m\@ L 5 Q@ . N T __80Si0_ D0 eg0 SIS __ Y _ __ PONS\ _ HOLIMS ﬁi
M rm——t—— .. &l | ee— - - A | ——— ] e ———— T Qo IN313Q
woo_o®/ou:%/w s\_w\\\®8o:. 1060 ~Mg-v onui-e 1D oos. \; M%nw = ! mow. 0f N % .@n_o i.m o) Qidw mu_n_vm
4 1
owv-2| “pe-9i $062 / " 2012A O0AO"I - %%0\._” ! 006IS & P S /® 1209 1209
7o £00I1 / ¥31411dWY 43 NdWY o1s1d @ @ £1S13 Im. nO.__> al0IIA P@\
— , AW d3IMS LA LA ARE]
oW be-2 s . 7 | | nvaavous 41 GNO0D3S “ NS | 2usio : oLV IONI =
V 1 6€9S 1209 d 149 HOLv
! |l s 0001A } | 006A Z ) M%MM | ! e AR @ 1|d . @ z]e &Oon_oo_m_u“
walddwy [0 4 H3UANG - Tordl oiine | $90EN| 20.s ¥90€ NI 2045 coLs YOOENI
a3axdol 200 JLPA
T e H o Lovas [ Paxm e 06 pmgpy 208N L H S 10SIA L bogile | _0OSHO oziya ozl
: ¥IAXIN 3 4 . W 56 € ¥3IAINIWY [5 SWSET 04A *
0% 001 E & SWHAL & 1S¥14 INSHPED 41 1SM14 ONGPPED nzoomm _ d ¥344n8 o 9 4001 DY O d u.wozmm_..rzo@wx 170A 20 coi1a zow.rwo%_.._..%o
sooN 1020 — — I o WALA OL |
I3 2d10 3fon
INSE'E .| 2ois \ @ zosn A zozs ©@oozn J 2oL 335 902109@ |
€O0SIA I S 202IA | L 1021A ! 30AL- ,
.\ . oluzndinnm oix|d  OWS6E ol 34wy |9 of w82%41%0 |¢
1 oc 4% ¢ UON 35VHd
0¥ 00! V J0aAQ2- _ ____daAs- _
er | - :
/b S
%y Surjooyg A1qNOLL
damdrg 62876 SAIHSAVN 0¥N/STITT-0



3AVM 3NIS OX 00!

| 1In2Y19 4007 ~00l o * LINJY¥ID ATddNS ¥IMOd |
) @ +8 4 i ' 4 8ESNI '
0 3 3 o] o] oud |
—_—— S [ ———— i%.n ——]-o
HOLIMS ANaL30 ~00l VMEBLS 920INz szoiNe SEENZ SEENZ 8L SN
42 - eoiis ELL X H3IIIdNY o' g Sawv 20[3 8| w33y 20 ¥OL¥1 Ro3u
T
i ) m_woo_w> i | | | orvinoau WLNIYSTG VEIPIRE ] YEP] o
SOIIA = WY dAYT _ | ——» 9% 8 3 ] |
AW d33MS 43 Yowvolant  |° dWV1 ozu cHo .
AN YOLVDIONI L2 c w53 |
i 1 ~00! 8 5
9 d00 E <_N_nn.u_ N3AO VA Sl
39V.LI0A TVLSAND 2l
»90ENI FONIW3I43Y rrSINe SS2NI oL
'y .www__ﬂw 2Ll Iu Y3141TdWY puo -
110A 20 ¥0153134a 8ESN| ¥3AING i Tz |
ERY Si ISVHd | 21H9
WALA OL | | | NorLo3Lo¥d —— 3 : g s Is I
2045 vl 65210 @ | e - [3mod] _
4 310N 338 GG ZNI 214 |
JO2IA i IGAL- | ERLEREFER] . o
EINCT I 8 cuo [Ye| [e@ O VETRIFI o
¥0103130 9922N2 LbSINZ LPGINZ | _
3SVHd £0 20 10 [ |
3| ¥04vINno3y [§° 3| ¥3IdSNvHL |3 Y3IASNVHL [H L |
I N s31¥3s 39V170A 3I9VLI0A ! |
-~ Ay _ | (P
R L1N0¥I1d 4007 M| e . SN fagl N wa
L . _ VOZ8INI _
A v NG U e —— I ; -+H——[-© | ' 6490 K] _
»z_%wﬁwv: M1 NOIL2310¥d
fs Ld 10118 aNnd sESNI con
! 1209 8 ] ¥amone -
240 (Jun/v6r1-0) Sdd 09
hww_w VK VIOHA 11 NOI133104d 8 (24N/G111-0) Sd2 00t
4 o] VANV dWVT Ig _ SWY AGII
8AW, d3IMS ¥OLVO 1ONI |
_ soTeS —— - __ _ _Z __
2¢9 - - —— ——
d007 M1 SLINJHID ONIYOLINOW
oizu @ 199NI
moomﬁ_ fe—] .mmew JVNOIS 0lanv
_ ozly
* ‘202189 1021 [ou3z] ¥0193130 WALA 1
0 ¥040313d 3ISVHd ol ne__
3y | F10A0 og 1y 3ASYHd ? 9d1 [s3NoHd)
WALA _ WALA _ |4 sla 2 &)
oL
L310N anvse anNve
1 1209
£3%in _mn_ owww.@ NNNGW _ T “ ikd Mwo__ﬂ L SINIOd 1S3y wela e 901iA s
v. o 1y Woud ¥0i93130 ¥0123130 w [a
uo1a 130 |° NIVA WALA 08 U3 IdWY 010NV
ELALT w 189 19
— —_ | - - - vr
_ . T —— I N33 uﬂ.A
|
1171_ 1IN2HId> 4007 IX Ol | 1INJ¥IO HOLVH3INI9 WNY1I3dS ANV 3STNnd - Ot 1X e B
| o . - —
JL OIS LN 30 o HOLIMS ; Lzl _ LINJYID QYYANVLS 3IONI¥II3M
— = — >~ — — — T\ TIN3l13q ) — N\ I o 4vel 2 2
“ aldvdl 9% 0l (108A) \ 00sA 2l wvioiA
4 s ons 1) dnani ]\ \ 4344170 Sheor Sly311a170M €x snvs 1no 324
1209 1209 4007 \ \ 002A k! loozl > o
£011A 8I01IA |8 I'nivw oL \ \ K] woos ' |° WV ¥344naf]
8AW d3IMS WY dAVT |d i RE INI SWHAL
AN
( HOLVDIONI Jra Y “ovs ,
179
2Ye 4007 3301 6099 0091'2061 2089 1067 sl 2O i || 4dvel e @ 1010
S ¥3L4 o=t ¥31i4 ho={ HOLVHIN3O N39 " ‘Ma IO.—.(IWZN@J 8101A 0021 ‘001D * 00IA
ww%_w.w_ fe— “ SSVd ANVE SSVd HOIH WNYL123dS 3s1nd ! WNYL103dS [of |¥3NILINKW €X N3AO
. IVLSAND
‘00218 9 0021 P T T — 314
o [ 110A 00 40103130 @ ) L/@ TR @ ooi| 24006 I
3 ebi1y 3SVHS [+ 2090 | 00or  sesas M|l § 2051 €0so Lyo s
= l._.xw
NALAOLE L2 | s - o zes L smes |B®ogm f Ll swwe | ] [y oons ||
2045 ¢dit 3ion 902109@ _ ! | VZOLIA  Eded  QO0IA a0 reG—= 1011f@n 4o v 111050 [$TOOH eliy iy |
021A ' SaAL I y344ne 9 ¢ y3IXiIN |9 oni le—{ 390148
102l ! A A M00I | OWI £ | visaud
I ENR-1¢] d 2080G0=) M _ ; _
40123130 AOPb=A 3K @
ERELLE 00is@ 5219 610@
- - OW v'8E - $'0Z _— - -




