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general description

MODEL 730

MODULATOR - DRIVER

The new EICO Model 730 is a superb, truly versatile
modulator at low cost. It candeliver 50 watts of undis-
torted audio signal for phone operation — more than suffi-
cient to modulate 100% the EICO Model 720 90-watt CW
Transmitter or any transmitter whose RF amplifier has a
plate input power of up to 100 watts. The multi-match
output transformer matches most loads between 500 to
10, 000 ohms and the unique over-modulation indicator
permits easy, reliable monitoring, thus precluding any
need for a plate meter. The Model 730 provides low
level speech clipping and filtering with peak speech fre-

SPECIFICATIONS

Power Output: 50 watts.

Output Transformer Matching Impedances: 500to 10, 000
ohms.

Inputs: Low level, highimpedance — crystal or dynamic
mikes. High level, low impedance — phone patch, etc.

Tubes: 1-ECC83/12AX7 speech amplifier, 1-6AL5speech
clipper, 1-6ANS amplifier driver, 2-EL34/6CA7 power
output, 1-EM84 over-modulation indicator, 1-GZ34
rectifier,

Power Requirements: 117 volts, 60 cycles; 150 watts
drain.

Size: HWD — 6" x 14" x 8".

Weight: 21 Ibs.

quency range circuitry. Low distortion is also achieved
through the use of feedback and the employment of pre-
mium quality audio power pentodes. The vacuum tube
rectifier is the extra-rugged, slow warm-up GZ34, which
eliminates high starting voltages and lengthens electro-
lytic and tube life. Balance and bias adjustment controls
are also provided and the finest quality, conservatively
rated parts are used throughout. The Model 730 is also
an excellent low impedance driver for a class B high-
power modulator.
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MICROPHONE PRE-AMPLIFIER (V1): A 12AX7/ECC83
dual triode V1 is used as the microphone pre-amplifier.
Contact bias is used in the first stage to obtain the great-
est amplification. The gain control R4 is placed in the
grid circuit of the second stage. To attenuate power-
wasting low frequencies outside the speech range, the
coupling capacitor C2 is low-valued (. 001 mf). A phone
patch input (J2) is also located at a low~impedance point
in the secondstage. Inthe latter service, the gain con-
trol R4 is set to minimum and the second stage behaves
as a grounded grid amplifier. If the gain control is not
set at minimum, mixing with the microphone is possible.
Bias is obtalned with an un-bypassed cathode resistor R6,
which also provides negative feedback for reduced dis-
tortlon in this stage. An RF filter (R1, C1) is employed
at the input of the first stage to reduce any tendency to-
wards RF feedback through the modulator.

CLIPPER-FILTER(V2): A 6AL5dual-diode V2 is employed
a series type clippingcircuit. The clippinglevel is con-
trolled by varying the common diode plate voltage by a
potentiometer RY in a voltage divider circuit. The out-
put of the clipper is fed throughalow pass filter L1, C5,
and Cé to suppress high order harmonics generated by
peck clipping. The clipper, when adjusted by means of
the over modulation indicator, prevents the voice peaks
from over-modulating the transmitter. The result is a
reduction of any spurious sidebands and a restriction of
bandwidthof the modulatedwave. Inaddition the effec-
tive speech level of the signal will be raised 8-12 db.

This gives the audio "punch" that is desirable under QRM
conditions.

VOLTAGE AMPLIFIER & PHASE INVERTER(V3): A 6ANS
pentode-triode V3isused as a voltage amplifier (pentode)
direct-coupled to a split-load phase inverter (triode).
Negative feed-back from the secondary of the modyla-
tion transformer is introduced at the cathode of the volt-
age amplifier.

OUTPUT STAGE (V4 & V5): A pair of EL34 premium
audio power amplifier tubes V4 & V5 are operated in
push-pull, class AB1. Fixed bias is obtained froma sep-

arate adjustable bias supplyand a balance potentiometer:

R19 is provided so that the tubes canbe electrically bal-
anced. The multi-tap modulation transformer, which
allows flexibility in matching any desired load between
500 and 10,000 ohms, has a separate secondary winding
providing the required feedback voltage for the outside
loop returning to the cathode of the voltage amplifier.
The use of feedback greatly reduces distortion and ex-
tends the range of uniform frequency response, resulting
in increased clarity and pleasantness of speech. Another
important value of feedback is the considerably improved
regulation of the output, which is useful when the mod-
ulator is used to drive a class B load.

POWER SUPPLIES: The plate power supply Is a full-
wave capacitor-input type employing the rugged GZ34/
5AR4 indirectly heated rectifier V7. The center-tap of
the high voltage winding of T1whichoperates this supply
is grounded either through PLATE SUPPLY switch $2 or
through a connection from pin 8 of OUTPUT octal socket
J5. The latter permits the modulator to be tunedon and
off by a set of contacts in the antenna change-over re-
lay ("off" when transmitter Is set to "standby", and "on"
when transmitter is set to "transmit"). A separate bias
supply, employing a selinlum rectifier SR1 in a half-
wave circuit, provides the necessary fixed bias for the
output tubes. Potentiometer R29 controls the bias volt-
age.

OVER-MODULATION INDICATOR (V6): An EM84 elec-
tron-ray tube V6 provides visual indication of over-mod-
ulation when the Mode!l 730is employed as a plate mod-
ulator. Over-modulation is evidenced by clipping which
occurs when the peak value of the audio output signal
from the modulator exceeds the plate voltage of the RF
amplifier. A negative voltage then appears at the grid
of V6, causing the two green indicating bars of the tube
to overlap. The peak value of the audio output signal
of the modulator is controlled by the settingof the CLIP-
PING LEVEL control R19, which sets the plate voltage
of the diode clipper V2 circuit and therefore the signal
clippinglevel. R19shouldbe set so that the bars approach
each other closely but do not overlap, which indication
corresponds to 100% modulation.

GAIN Control: Controls gain of microphone preampli-
fier. Not operative as a gain control for phone patch
service since it must be set to zero for this service unless
mixing with the microphone is desired.

CLIPPING LEVEL Control: Sets voltage levels at which
audio signal Is clipped. Since the GAIN Control is be-
tween the CLIPPING LEVEL Control and the modulator

microphone input, the CLIPPING LEVEL control also
sets the maximum peak-to-peak amplitude of the modu-

lator output and can be set to prevent the possibility of
over -modulation.

OVER-MODULATION Indicator: An electron-ray indi-
catorat the output of the modulator. Overlappingof the
green indicating bars occurs when the output audiosignal
exceeds the plate voltage of the RFamplifier stage being
modulated (over-modulation). The CLIPPING LEVEL

Control described above can be set to avoid this condi-
tion.




PLATE SUPPLY Switch: Turnsplate powersupply of mod-
ulator ON and OFF. At the OFF position, remote con-
trol of this supply is possible via a connection from pin
8 of OUTPUT SocketJ5to a setof contacts on the anten-
na change-over relay. At the ON position, remote con-
trol is disabled.

AC Switch: Connects ordisconnects unit froma-c line.

OUTPUT Socket: Modulator output and remote control
connection are taken from this socket. Desired output

impedance selected by pin connections in plug.

MICROPHONE Connector: Input for high impedance
crystal or dynamic microphone.

PHONE PATCH Input: Low-impedance input for phone
connection.

TEST Jacks: Meter connections for output tube balance

adjustment,

1. Securely connect aheavy wire from the ground bind-
ing post of the modulator to the ground binding post of
the transmitter. (The transmitter ground binding post
should be connected to a true earth ground.)

2. Wire the octal plug provided to select the desired
modulator output impedance as required by the load.
Pin 1 is common and the remaining pins from 2 to 7pro-
vide a choice of impedances (see table below). Note
that pin 1 is always connected to the plate and screen
circuits of the moduiuted RFstage and the otherselected
pin from 2 to 7 is always connected to the plate supply
(B+). If a remote control relay or an antenna change-
over relaywith a spare set of contacts is beingused, wire
pin 8of the plugfor connection to one contact of the re-
lay and make a connection from the ground binding post
to the other relay contact to provide remote switchingof
the modulator plate supply by the function switchof the
transmitter.

J5 Pin* Impedance  J5 Pinf Impedance

1 Common 5 6500Q
2 500Q 6 7500Q
3 3000Q 7 10, 000Q
4 5000Q 8 Plate supply re-

mote switching
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Fig. 1

Fig. 1 is diagram of the required interconnections be-
tween the EICO Model 720 Transmitter, the Model 730
Modulator, and an antenna change-over relay with a
spare set of contacts for remote switching. Note that
pin 1 of the octal plug going to the 730 connects to pin
6 of the octal plug going to the 720, and that pin 4 of
the 730 plug connects to pin 4 of the 720 plug.

The operation of the remote control relay in conjunction
with the modulator remote switching leads from pin 8 of
the octal plug and ground is as follows: Pin8of the out-
put octal socket in the modulator is internally connected
to the center-tap of the highvoltage secondary winding
of the power transformer. The plate power supply of
the modulator does not operate unless this center-tap is
grounded. When the relay is energized (at the transmit
function of the transmitter), the relay contacts used for
remote switching are closed and thereby the center-tap
is grounded, causing the modulator plate supply to oper=
ate. When the relay is not energized (at the standby
and tune functions of the transmitter), the center-tap is
left floating and the modulator plate supply is inopera-
tive. The remote switching operation just described re-
quires that the PLATE SUPPLY Switch of the 730 be set
to OFF. At the ON position, the center-tap is internal-
ly grounded inthe modulator and remote switching is dis-
abled.

3. Connectahigh-impedance crystal or dynamic micro-
phone to the MICROPHONE input connector.



1. The Model 730should not be operated without a proper
load under signal conditions, as the high voltages gener-
ated in the modulation transformer may damage it. If it
is used with a remote switching relay that turns on the
modulator plate supply only at the transmit function of
the transmitter, you are protected against this cause of
damage. If no relay is used, the 730 plate supply must
be turned on and off manually by means of the PLATE
SUPPLY switch. Set the transmitter FUNCTION switch
to TRANSMIT before turning the modulator PLATE SUPPLY
switch to ON, and turn the PLATE SUPPLY switch to
OFF before turning the transmitter FUNCTION switch to
STANDBY or OFF.

2. Adjustment of the GAIN and CLIPPING LEVEL con-
trols is made under operating conditions (modulator con-
nected to transmitter set at the transmit function) in the
following manner. First, turnthe GAIN and CLIPPING
LEVEL controls to zero. Speaking into the microphone
in anormal voice from anormal distance (about 6inches),

turn up the GAIN control until the OVER-MODULATION
indicator shows overlapping of the green bars occurring
on peaks of normal speech. Now turn up the CLIPPING
LEVEL contral until the over-lapping on normal speech
peaks disappears. Check the adjustment by speaking in=-
to the microphone quite loudly; loud speech should not
be able to cause over-lapping on peaks if the adjustment
is correct. Finally, turn up the GAIN control another
fifteen divisions. This will give about 10 to 12 db of
speech clipping as is normally desirable.

NOTE: If the 730 is being used to drive ahigher-power
modulator, the OVER-MODULATION INDICATOR evi-
dently can no longer indicate over-modulation of the
transmitter. The high-power modulator will usually have
a plate meter whichserves this purpose. The GAINand
CLIPPING LEVEL controls of the 730are adjusted in the
same way as described above, only the plate meter is ob-
served for indication of over-modulation.

The BIAS ADJ. and the BALANCE ADJ. for the output
stage must be adjusted by kit builders before initial use
of the amplifiers — factory wired units will have had
these adjustments made. The BALANCE ADJ. will have
to be readjusted by all users whenever one or both of the
EL34 output tubes is replacedor if it is suspected that dc
unbalance in the output tubes has occurred in the course
of use.

a) PRELIMINARY STEPS TO BIAS & BALANCE ADJUST-
MENTS: Set AC switch to OFF and disconnect modula-
tor from the transmitter and any remote switching relay
(remove plug from octal socket J5). Connecta resistive
load of proper value (5KQ for output taps appropriate to
use with 720) to the output of the modulator, Set the
GAIN and CLIPPING LEVEL controls to zero. Set PLATE
SUPPLY switch to OFF. Set both the BIAS ADJ. control
and the BALANCE ADJ. control at the approximate center
of their ranges of rotation, Connect the a-cline cord to
the a-c power line, and then set the AC switch to ON.

b) SETTING BIAS ADJ. control (BIAS VOLTAGE AD-
JUSTMENT): Use either a VOM of at least 20, 000Q per
volt sensitivity and £3% accuracy on dc voltage measure-
mentor aVIVM. Set the instrument at the minusor nega-
tive DC volts functions and a range of not less than 50
volts or more than 150 volts (the closer the point on the
scale at which the reading is to full scale, the more ac-
curate itis). Rest the modulator oneither short side and
remove the bottom plate. Locate the arm (center contact
lug) of the BIAS ADJ. control and connect the "hot"
meter lead toit. Touch the common or ground meter lead
to any unpainted point on the chassis (ground) and read
the negative dc voltage on the meter. Adjust the BIAS

ADJ. control for a reading of - 43 dc volts (negative).
Now set the PLATE SUPPLY switch to ON andallow one
minute for warm-up, after which the bias reading should
drop to about =42 volts. Disconnect the meter leads when
this is completed.

c) SETTING BALANCE ADJ. CONTROL: Set the VOM
or VTVM at either the plus or minus DC voltage function
and select the lowest DC voltage range. Connect the
meter leads to the two TEST jacks onthe rear chassis ap-
ron. If the meter pointer deflects to the left of zero, re-
verse the leads. Adjust the BALANCE ADJ. control for
a zero or minimum reading. This completes the balance
adjustment, whereupon the meter leads can be removed
from the TEST jacks.

d) Set the VOM or VTVM at the plus DC voltage func-
tion and select the lowest DC voltage range (not higher
than 3 volts full scale). Insert the "hot" meterlead into
either one of the TEST pin jacks and touch the common
or ground meter lead to anyunpainted pointon the chassis
(ground). Readjust the BIAS ADJ. control for a meter
reading of 0.7 volt.

e) Repeat step c.

f) Repeat step d.

TROUBLE SHOOTING and OPERATING NOTES

Your amplifier should require little service except for nor-
mal tube replacement. We recommend no substitutions

for the tube types used in this modulator except as stated.
The EL34 and GZ34 types are distributed nationally by



-suid yoy20s ayy o4 Buyiioys (o}

~uep129D judAaid O} SISSOYD Y4 PIOMO} $§93(205 3y UO sqo} Bn| punoib ayy puag
*19p|Os PUD §22UUOD SUDBW (G) UOHDIABIQQD

ay] °(PeIdauUUOD UBAQ JADY SPD?| JBYO |14UN) JOP|Os JOU Op §Nq §O3ULOD sUDSW
(J) uoupiABIqqD BY] 940N "PaHiwo aq Aowl s|iojop Buraim Jo Bujunow jo
uoy14edas A1ossesauun ‘papmosoun sBujmoip ayy daayjc) M| |0} ainpasoud Buy
—11m pup Bugunow deys-Aq-deys 8jajdwod oy JYNAID0Yd NOILONALSN

(jw) spoipj osdjw | = (jww) SpOID} OIdjW-0Id|W 000°000‘1
(OW) wyoBaw | = (T5)) swyoj1y 0001 = () swye 000°000° 1

«A31o0do2 10 8ouUDys|sel ssaidxe Of pasn sjjun 3y usamiaq sdiysuoyo|ad
Buymo|joy 3y 94ou 8sDa|q “pajulid san|OA JjaYyy eADY sAom|o ||1m solA|alyda|e
pup si03}opdpd Isip sDBIGYM ‘pepoo 10|02 8q jou Aow 1o Aow ss04190dDd JD|NQNY

pop|ow {oy4 os|o ‘pajuiid $aN|DA J1ayl ADY 10JS]S3) % | SORIBYM pIpOD JOjOd
810 $1051531 9407 PuUP ‘901 ‘9%G 40Ys putw uy deey ‘uoypoijijuspy pidos yj
pio 0] "(jww) spoiojoIdjw-0sdjw {uol||jw duo o} |pnba s} (jw) poiojosd w suo
10yj 0s[D 840N °A|9A1420dsa1 SPOIDS 0IO}W-OIO[UI JO SWYHO U} BNIDA U} UIDIqo O
puopsnoyy auo Aq pa} |dijrw aq isnw an|DA [DDLIOWNU patuiid 8yt Joys $83024p
-ui £104150dD2 10 s1045i$84 UO pup (0001 X) 4oijdii|nw D i ) 18448] 8Y| pesupd
sBu1yns puD SAN|DA J1ay4 ADY §NG ‘papod Jojod aq jou Aow uaAlb s Bujpod 10102
yo1ym 104 s410d oy jo Auow AieA joy ajou ee|d *NOLLYOIHILNIAL S1¥Vd

*sjoo} Aiojuswajddns |njasn A1aA osjo aip Jeddiys a1im D pud sajjsuids jo jos y

*saounjswinaa}d Aup sepun xn|j 3¢sod 1o p1oo

asn TOU oQ °19p|Os 9102 XN} d)4ayjuhs jus|pAinbe 1o ujsol Ayjjonb ybBiy
s191|d s09)

(stom Gg) uoay |1ouad so ‘unBiapjos Jo ‘(siom Q0]) U0l Bujeplog

ssoyno |puoBoiqg

«9 0 G - ss01|d asoubuo

apo|q ,8/1 - 19ALIPMBIOS

9pR|q W¥/1 O 49L/E - J9ALPMAIDS °

.

~—NOTOON

*18}j{|dwo oy jo
uoyonYsuOS ayy Joy paiinbau aid sjooy djsoq 833y ‘GIYINDOIY STOOL Disvd

-swniBo1p @y U} UMOYS SO pajnol s pod| ayi uaym yibua| pasjnbas
oys paujuuajep @Aby noA |Hun pos| Auo 4nd jou og ‘AIpssadeu usym yiBuaj
sadoid ayj o} pawwy aq pinoys spoa| asayy ‘paijnbas uoy seBuoj uajjo a0
s1auLioysuny} pup ‘s10§1o0dDd $10§$1S34 UO SPOB| BYY IDYL PAJOU 3q OS|D pjnoYS §|

*19p|Os MU 93N 0§ ains 0q ‘yujo| D Japjosas o} Aipssadau §| §) UOSDAI Auo
404 §| paioeysaac Ajnpun Bujeq woiy juauodwod ayy jusaaid puo Aomo ooy
ays 4onpuod |jm uejid ey) -s1eyjd asoubuoj jo siod o jo diy ayi yiim pasep

-jos Buaq jujol ay puo yiod ayy usamiaq poa|ay; ploy ‘iiod o o} aso|d> Bupiap
~10s 210 nok 3| “umop >peiq 10 ‘Bulypod aAld840.d s1ayy as0o| ‘anjoA abudyd
J0y419 Aow §) o} pajdauuod syaod ayy ‘quio] o of pat|ddo si yoay yonw oo} i
/puoy 18yjo ayy uQ °A104o04s14OSUNSE Y2 IYM juto] ujsos o Buyoojpuy ‘£La16 puo
pesiid ioaddo |1m jujo] ayi ‘paj|ddns s| joay @[44]| OO} §| "4P3Y YInw 004 puo
408Y 8j44]| 00} ‘POPIOAD 9q O} SFWBLIXD OM} 310 3J0Y| °Pa|OOD SDY I3P|OS Y}
uoym Autyspuo yjoows si jujol Buiy|nsaiayy oy} 898 o} XI3Yd ‘puD MOy Jap|os
oy¢ |14un uoi) Bupiop|os oy dAowas jou oq “§|ast; 4ulo] Sy woyy yoay ayy Aq
poi|ow s| Jop|Os Sy} Joy} Os(uoi) By} uo jou) jujo] sy uo Jepjos ay; @op|d puo
g14oM Q] UDY4 Jo||ows ou ‘uoil Bupiepjos pauuy A|ysely ‘ups|d O esf) *uolyd3u
~uod |D3jubYdew pooB D jo U1 D a>pw Bujiep|os alogeg "UOISOLIOD SNOL
~a8 9$5nD2 UDD X[} p1oD d2uls XNT14 AIDV YO ¥IATOS IYOD AIdV IsN S3D
~NVISWNDYID ON ¥IANN "s8dA}iojjwis 10 21004 |NW,, UIs1] * BAl4-ulsey,
10459} $O YONS $BXN|3 PRIDAIOD MaU ayj Bujujpjuod suo Ajqoieyeud ' AINO

¥3QT10$ 30D NISOY 40 3avyO 1539 IHL 3SN *SINIH NOLLOMILSNOD

%05 -
PU 9%00i+ A|[onsn si so4A|0109]@ 10§ 8OUDIB|O} BY; puD ‘1840816 A||D1junys
~qns 8o si04jopdoo sedod uo seoupie|o] “UNZ G PUP UNT ¥ Usamiaq aiaym
-Aup einsoows Aow 10481581950 F ' UL ¥ oYt ‘o|dwoxa 104 “95UDIB|O} $1ND41D
9|qoMO|[D 8y} Ujyim AIDA ||I1m jusuodwiod D jJo aN[DA Ay DY} puly [[IM NOA

*4a0y>
#pod 10|02 9y} 10 swribpip |pj10§o1d By} Of 49404 sjaod Auo Buidyiyuapt ajqnoyy
9ADY NOA 4i *s|s8DYS Y4 of pajunowr 31D joyy spiod asoyy Buipnjouy ysi| sitod ayy
4su1oBo od Y208 YPeyd pup A||nyeI0d 113 ey JPRdun TN IHL ONIIOVINA

“umoys §noAo| syiod puo eugm 8y Buimoy;oy ay; Aq pasnpas
aq ||1m Jous Bupim o Bujpuyy 3o A1jndi431p Sy pup paAocidu} aq ||Im Juduiniysu)
poie|dwos ay4 jo edupsoaddo ayi Ajupiiad pup ‘uospas poob D oy umoys so
pooo|d eip saiim usyjo Aiep  -a|qissod so A|aso|> so swoiboip |opi04d1d eyy ut
umoys §noAoj| sysod pup a1im Y4 moj|ognoA yoy; A|Buoys aBin om ‘ssouusyping

*Bupim pup A|quesso tadosd 10y
AiDsseoou awipy 9y} |[D 33D} OF 4nq ‘UOKINLSUOD BYY Ysni jou o} nok abin ap
- JUSWINIYSU] S|y U} SDUSP|JUOD 1840316 puD @3]A185 A10§oDy514DS JO UPSA Aupw Yiim
JO§ONISUOD BY} PIOMSI |||M JUSWINIISUL S|y} JO UOLIDNIISUOD Y} U] UIXD} 10D

*31 SMOJ|0§ pup 4 sepadaid yjoq oy} uol29s NOIL
~DNYLSNI @y Buidnisep jnoyiim paaowas aq Aow pup >ooq ayj u} A||oyuad
Pe4p20| st uoy28s NOILDNYLSNOD 24 4oy 3joN “UoH23as NOILONILSNOD
ays Buimo|joj seBod ayj uo sawnsas uoldes NOILDNYLSNI 34yl “(*24e oY A
'31) wDu Aq pamojjoy siaquinu abod aAby uoyoas syyj up sebod ||y “uoydes

NOILONYLSNOD oys st abod siys yiim Bujuuibaq [onuow ayy jo uoKdas ay|
SNOILONYLSNI TVIINIO

1€

B



XV3

XV5

XV4

Qr

Jaw!

[ A
(RZS)OmAY AN A
&,,;___h-‘ _____v\_ .

S
3
<

T2

C15

XV1

\

—
—d

2C

XV2

TB3

TB4

Xv7

TB2

TBI

Fig. 1




*yoos
UOJNU XBY ZE-gy GUOPUD IBYSDMIDO| Oy BUO ‘MBIIS ZE-Qy BUO BS) "y[D pPuP
SAX usemjaq pgl ‘diiys [pujuiiey punoiB yiim Jybia jsod uo pup gAY PuP ZAX
usamieq ggl ‘diss [outwis) punolb yyim jsod omy junow °| ‘B () ‘pl

*JNU X3Y ZE~9y SUO PUD M31DS
TE-9y OUO B} ‘UMOYs sO L AX doeu 7, Bnj punociBjunow °| 614 () gl

*jujod Bujunow ayy o sissoYo 8y of qoy Bujjunow suo Japjog  °yjo0
ays [[1m Asyy 1o Ajoaisseoxa sdoy ayy ysimi JION OQ “uini so40nb o UDYY
559 JOYMOWOS PIYSIM} pUD SISSDYD 8L} UO papiAoud sjols ay4 ojul pajiosul aip
sdoj Bupunow ay] *g 8inBly ul 8[Buply PUD UOOW J|DY JO UOHDIUSLIO 30N
“umoys o ‘G| pudy| D ‘s104}opdod upd djosdaa unoy | *Big ( ) 21

*zgl ‘diys [pujwisy
jsod omy D junow “18YysDM3D0] puodes ayy 1opun °|gL ‘dius |puluus) punosb
Yi1m 449] 4sod 2UO D JuNOW ‘ZAX S8I03U ‘SIBYSOMAO0] BYj JO BUO JBpUN  “siAU
X8y ZE-9p OM} PUD SIBYSDMIDO[ 9y OMy ‘smalos Nmnﬁm om} Buisn ‘umoys so
230yd By Junow °,D, 9]0y ul pajunou swwoiB sy} ybnoiyy spps| aseyy ysnd
* ¥ 04 OS] pUoSes ayj pun ,z /| £ 04 poej suoynd ‘| yxjoyd uo °| B4 () L1

"ZAX 93005 U 4,3, 8oy uj jauwosb /| B qunow | ‘Big () 0l

*SinU XaY Qpy~fg OM} PUD SISYSOMIO] {7y OMY “sMa1s O~y OMI 5]
*g *B1J U] UOIIDJUSIIO BJON °UMOYS SD ‘sIsSDYd ayj jo doj ey woly ‘ZAX pod
-dns p|aiys Yi1m ‘4a3o0s aqnj njpluju uid uanas ayy qunoywy | Bi () 6

*yoba uo

SINU XBY O~y OMI PUD SIBYSOMIOO] fy OM} ‘SMIIS O~y OMIBS °C *Bi4 ul
UOIDJUS IO BJON] *UMOYS SD “sissoyd oy jo doj ayj woly ‘EAX pup |AX ‘Hod
-dns palys yiim spad0s aqny aingpiujw uid suju ayy junoy | ‘B4 () ‘8
*SISSDYD oy

4O JUOL BY4 SPIDMOJ GAX PUR PAX SH9320s Usamiaq peypooy st siyl 41y ‘+od
adA} uj dous 3G ay4 sunow ‘9 days uj ‘eAoqo sy} oy wjpuis | By () /£

(sBn| yo uojpooj 103 ¢ *B]y 88s) *sissDYD BY} Of paINdsS si jod
oy} pup pipey si D12 D [14un Sisspyo 8yy spiomoy jod ayy jsurpBo Auuy sseug
*SO|OY SPISINO 19| DS OM BY} OJU] BpIS BY} JD SGD} OM} BY} puUD B[Oy JS4Uad By}
ojul jod ayf Ysngd “UMOYS SO “S|SSDYO dY} JO IDBI Y} SPIOMOY ‘GAX PUP FAX
§}9520s aqn} usamjeq ‘47y ‘1od adA} ui-dousyo| oys junow °f ‘Big () 9

*Yopa uo sinu xay Nm.b& OM} pUD SI19YsDM}O0] 9 ¢ oM} “smalss 28-9 r
omj esn] “g anBijwoly o3 194U JO UOLIDIUSIIO BJON]  “UMOYS SD ‘SISSDYD B}
Mo]aq woy “ZAX PUD GAX ‘PAX ’si@3400s [pjo0 syi yunow *| Biy (1) ‘g

‘1L
1owi045uD.y 19MOd By} Of §s8SO[O §I (481314001 UO paxupw) |putuiia) snjd oYy Os
131§14901 BY} JUSLIQ  “4NU XBY ZE~Oy SUO PUD ISYSDMDIO| 9y BUO OS]  *UMOYS
sp ‘s[sspYo ey} Mojeq woly ‘Y 191314004 winjuifes junoy | *Bi4 () ¥

*Bn| puno.B 8y D 4unow sjau X3y 3y} Jo SuO Jpuf
*SiNU X9Y ZE-Gy INOJ PUD 'SIBYSOMOO| Gy INOJ ‘SMBIDS ZE-Gy INOY OO *, V4
ajoy uj pojunow jounuoiB ayy ybnosyy sppe] Buiuipbwes ayy puo ‘g, 9joy u}
pejunow JjowwolB ayy yBnosyy sppa| }oR|q pup usaiB ‘en]q ‘umoiq ‘pas sy} Bui
~ysnd ‘UMOYS SD ISWLIOJSUDI} BYS JUNOW °,€ O} SPR3| Y40 |[P pup ,9 O} pD3|
umoiqayy /8 Of PPa| pai ayy 4nd ‘z) tewsogsupyy yndinoug °| By () ‘¢

*ufu @]9y ul jowwosb g /¢ puodss b puo
syssoyo ayy jo doj ey uy ,,, ooy ul jeunuosb g /ceuojunoy °| By () T

*Bnj punoiB g, D JUNOW SyNU X3Y By} JO SUO JBPUL)  "SYNU X3Y ZE-8y INOY
PpUD SIBYSDMDO| By 4NOY BSM)  °SISSDYD SYj JO 3pIs Y} Of S9SOId Spp3] mojjef
9Y} Y4IM ‘UMOYS SD JOWIOJSUDIY SY} JUNOW *, € O} pPS] 831YM 3y} pup ,¢7/¢ 4 O}
mojjed-pai 8y} ‘,z/1 9 O} pai=39D|q 8y} pup usa.B-oD|q 3y} ‘,¥/| ¥ O Po3|
3o0|q 84 /¢ O} P3| BN|q By} ‘,€ Of SPo3| UBAIE BYy ‘.G Of SPO3| Pal ‘9 O
sppa] mo[[ah yjoq no “(4z00¢) ‘1L tewsojsuoy semod ug ‘| Bi4 () ‘|

*Buimpbip 8y} uo juswaopjd [poisAyd jooxa ayy
0} JOUPUD PDS| BY} JO 10[0D dY} O} UOHJUBLD spjno14ind Aod ‘pasim 91D siswi0y
-SuUD1j 9Y§ UO SPDB] By USYM *Bulaim uaym Bnjuo ajoy “ya0d yooa Ayyuapi of
Ja1sDa 4] djoul |iM siy] jusuodwiod pajunow ayy o) yxau ‘sissoyd ayy uo Bn|
10 ojoy ‘und ayj jo tequinu joquids syy Syipw  ‘pajunout s jusuodwod yooa9 sy

ONILNNOW SISSVHD

3C



XVé

J1

Fig. 2



*1op|oyasny
ayj o} yxau a[oy Bujuipwal ayj ul jowwolB g/g o junow -z °Bi4 () "1t

*39DIO [[IM J9P[OY 1O YdNW 00} {NuU U3
-3yBii JON OQ °SISSDYD 2y} JO Spisul Y} Uo JSp|oyasny sy} JSA0 4nu ab.pj ay4
apI|S “48p|oYy 8y} jo 4ipd 18pIM By} ISpuN SISSOYD By} jo apisno ey jsuiobo
J9ysDM 1aqqnl Dasf “umoys s ‘[ JX ‘1ap|oyasny ey} JUnoW ‘g 614 () °ol

*a[0y 8y} 0 Bp!s BU
04 H10Ys jou [[IM>oD] By} oYy Os 8|0y By} YBNOIY4 s31§18YsDM 13p|NOYS B4} 4oL}
ajoN  °yops uo 3opl 3y} yiim paijddns jnu X3y SUOPUD ISYSDM I13p|NOYS 13913
auo 8s(] *uMoys SO ‘p[ pup gf ‘syopl uid juiod s34 qunoy  °7 By () 6

*SINU X3Y Op-fy OM4 PUD SIBYSDMA0] fy
OM} ‘SMBIDS (=g OMI 3S] UMOYS SD ‘71 ool ouoydunow -z ‘614 () 8

‘Gal
“‘digs [putwsey yybu “4yB1adn ysod auo b junow “519YsSDM|D0] Y} JO BUO 1epuf)
*SINU X8y ZE-9y OM§ PUD SISYSDMIDO] 9y OM} ‘SMBIDS ZE-Qy OM} 35| °C &In
-B14 u] UOLDJUBIIO BION] *UMOYS SD ‘G[ §9520s [D§O0 JUNOW °Z 614 () £

*JnU X8y ZE-8y SUO PUD JBYSDMDO]
gy OU0 85N ‘uMOys SO 9r “ysod [pujuney Buipunosb junow -z Biy ( ) 9

*10§99UU0D 21w Y4im paijddns siompupy Bujurowas piodsiq

*s1ssDYD 9y} O} }op| 21NJ3S O} JNU XBY SUO PUD IBYSDM 3.qly P[4 8/¢ ‘19ysom
-300] g/¢ duUO s "UMOYS SD ‘Lr “yool yndul ojwayy junow g B4 () ¢
*JNU pUNOI 3y} SPISINO ‘SISSDYD BY4 JO juoiy ayy

WOl UPSS 8q UDD SPD3IY} MBIdS By} 30 ,91/1 AJuo jpyj os jnu xaY By} snlpy
*yoD® UO “sISSOYD BY4 BPIS}NO §NU PUNOI D PUD SISSDYD By} Spisu] JnuU xsYy o osM
‘umoys so “zS pup | § ‘sayojims o|B6B0] JS4S OMI By Junow °g B4 () v

*g~-6Y @41soddo si 41 jpy} os Bn| ays jusliQ
*J9YSDM>D0| 8y} pup jod 8y} usemjaq pajunow Bn| punoib g \m D sjeb g4y ‘uoly
~1ppP U] "YoDe UO jnu X3y g /g SUO pubd JBYSOMID| 8 /g SuO  “18Ysom320] 8/¢
ouo aspy *umoys sp ‘gy ‘4od oG pup HY od NOOG +unow Z B4 () €

*}9520S §§1 U] poyIssu} s| oqn} sy} 1944o poisnlpp oq ups 4a390iq 4oy}
os “A[4yBi|s smaids asayy uoyyBl] "SINU XBY ZE-Gy OM} PUD SISYSDMYDO| Gy OM
ISMaI0S ZE-Qy OM} OS] "UMOYS SD yoyjo0aq aqny ayj junoy  °Z *Big ( ) T

*${NU X3Y Q-4 OM} PuD
SIBYSOMO0] {7y OMY 'sMa10s O~y OMI3S() "UMOYs SO ‘QAX ‘493]20s aqn} ainjo
~1ujw ujd aulu D junow ‘pajunow UMOYs “}a3dpIq 8qNLBYIUO ‘7 61 () 1

5C



J3
SR1
XF1

Tl
R29——

C131
R25-T

Fig.3



"GAX U0 (1S) uAu Bn| punciB o} (D) 1-GAX woiy 97y $o8uuc)
“WAX UO (9) wMa BN] punoiB of () 1=FAX WOy GZY 28UUCD “u/E OF PPe]
[P 00 ‘ozy pup Gzy ‘sioisiser Hom | %L BOL oM u0 ‘g Bld () ‘6l

*(19)
g o1 (9) L-FAX woiy aim 3op[q yo 8v0id o yoewuo) g Bid () ‘8l

“4AX U0 (1S) wXn BN| punciB o} (z5) g-14X woiy $3uu0) “uy/¢ o €1D
7j04100dDo pepjowt §|OA 009 ‘PJW €0 D UO SPPS| Yioq iy ‘g Bl ()

*(D) 1-GI 04 Poo| ®4ilyM oy pud (1S) Z-6F
o} ppa| mo[[oA-pai1 8y} “(|S) €-GI ©4 PP?] ebuoio ays (|S) ¥~GI Ot pPrd| Mo|
-84 oy4 “(1S) £-GI ©4 P3| 34P[s &Yt /(1S) 9-GI 4 PPo] moj[oh-on|q 3y (|S)
G-G[ ©4 po3| Moj|eA-usaiB sy} josuuod 4. Va oloy woig g B4 () "9l

(zs)
Z-7AX O4 Po8| MO|[3A BYj} JO pu 1BY40 BY} PUD (ZS) L=yAX Oi PO3] uMmoiq Sy
JOPUS 18Y}0 By} JOBUUOD °*UMOYS SD SISSDYD BY} Buojo un1 pup sayjeBoy sppa|
oM} By} §sim]  *(ZS) Z-GAX OF aiIm moj|af jo @deid ,,Z7/| 9 D jo pud 8uo pud
(ZS) £=GAX 04 B11m uMOIq 4O o09]d ¢ P jopus auojosuuo) °g ‘Bi4 () st

(D) 2-6AX
o} poa| MoJ|a/ 8y} Jo pus Iayjo ayj puo (D) £-GAX ©4 ppe| umoiq 8y} 4o pus
18Y30 8y} jO9UUOT) °UMOYS SO “SISSDYD By} Buo|p uni pup 1ayiaboj spoa| om}
oyt 1sImL *(€S) P-EAX ©Of @11 o[k jo sd0id ,z/1 ¥ P §0 pue auo pup (gS)
G-EAX ©4 @iIm umouq 4o oo01d .4 D jO pue BuUO JOdUUOCY) °E By () v

*(15) $=9AX Of Poe| Moj|ek Y 3o pus Jauio 3yi pup (1S) G=9AX 4 poo]
UMOIQ 8} JO PUS J1BY40 SY} JOBUUOD *UMOYS SD sISSDYO By} Buojo unu pup sayjeb
-0jspoaj omjayj sim] (D) G-EAX ©4 B4IM umaiq jo eoe1d i D Jopua suopun
(D) y-EAX o4oiim Mmo||ak jo a001d ¢ D JOpuUS SUOOBUUCY °E Bi4 () ‘€l

(D) G-EAX ©4 1M UMOI] 3y} JO pUS 19Y40 By} pud (D) #-EAX ©4 11m mo|[eh
Y4 JO PUS IBYJO By} JOBUUCD “UMOYS SO ’sissDYd ayy Buod uni pup Joyeboy
spoe| omj oy} 4sim]  *(ZS) #~TAX 04 B1IM mojjaf o 99a1d G D JO pud SUO pup
(ZS) £-TAX ©4 241m umouq 3o #d91d ,G D Jopus suooeuuo) ‘g ‘Bl () °zl

*(D) y=ZAX ©4 3ijm Mo[[a£ By} jo pue 18Y40 8y} pup (D) £-TAX ©4 811m umoiq

By} JO puS IBY4O BY} JOBUUCD *UMOYS D “sisspyD ey Buojo uni pup JayjeBoy
sppe| omy oyy isim] (D) G-1AX O a11m moj|ek jo ad%aid ,¢ D JO pus suo puo
(D) 6-LAX ©F®i1M umouq jo 829]d i D JOpue 3UO Jo3UUCYH ¢ Bid () ClL

*S|SSDYD B} U} ©SOO| 40U SI }1 JDY} Os pos| usaiB

->op|qeys o} sjyjedp] *poe| pai-3op|q 8y yopus sy} dn adoy puo (|S) |-1S
o} poo| UBaIB-3OD|q SY§ JOBUUOD ‘S}|OA |Z| PaBOX8 Se0p 8BDj|oA Bul| anok 4

. *sissoys ayj ul
©S00] jOU S| §! DY} O ppS| pat->9D|q &Y} O} S|y} adn] °ppa| usaiB->dp|q By}
40 puo eyjdn adpy pup ‘(|S) |~ S O | | souLiojsupiy Jamod wouy poa| pes-3dD|q
8y} JOBUUOD s}JOA | Z| Pe99Xa jou sa0p aBnyjoA suj| mok g1 ¢ *Bi4 () -01

*(D) Z-14X ©4 | L wouy pos| op[q 8yy ppeuuo) g *Biy () 6
*(1S) L-1yS ©4 | | wo1y poa| an|q Bujuipwal 8y} josUUC) g 614 () 8

*(1S) 9=ZAX ©4 ppe| puodas 8y pup (|S) y-LAX ©4 PP3| duo josu
-U07) “sppa| pal oM} BYj IsiMi ]| towJoysup.y samod wouy ¢ By A ) L

*(D) £~#AX ©4 pp8] puodes 8y; pup (D) Z-FAX ©4 ppa] suo josu
=uoD) °sppa| usaiB om}sy) 4sim} ‘| | Jewioysuply samod woigy g By () *9

"(zs) z-zs
o} |] touuogsupiy tomod woly poa| mo||ah-pai ayj josuuo) °g *Biy () °¢

(15)
8-G[ ©} PuU® J9Y}O dY} JOBUUOCD  *UMOYS SD S|SSDYD 8y} Buojp uny (D) z-zS
o} a11m mojjafk AApey jo ode1d G| D Jo pus suo josuuo)d ‘g By ( ) ¥

*(1S) 1-2S %4 (€S) wAn
Bn| punoiB woiy eiim moj[aA AAbey jo edsid G D josuuoc) ‘g By () ¢

*(D) uAn Bn| punoiB o} pos| en|q
GUO pUD PDB| B3JYM Y4 §OBUU0D ‘| | Jeuiojsupiy semod woiy g BlJ () T

*(1S) 2-ZAX ©4 poo| puo
-285 8y} pup (D) 8~ZAX O pP2| SUOJOBUUCD  “UMOYS SO “sysspy> oy Buojp unu
pup spos| >>o=9A OM} BY4 SIM} ‘| | JOUIOjsuDL) sjomod woig g Bid () 1

7C



€dl

v ‘614

\
o /i—
J.,m'/~
¢

N
AN
e~ xt\ﬂ )
AN
—
.‘
4 N

A
- €¢Y
— V1D
——+— ZAX
4%

Ly

~4

80

LY
N ¢l
— 0¢Y
— LY

VAX

8¢d

62

0¢d

L4S

14X




*(2S) 1-EAX ©4 (€S) Z-¥QL wouy yoouu0) *,y7/E OF QLY “oisisal DM
1 (4eAls ‘eBunio “43[0IA ‘mo||eA) N/p P uo spos| yioq ind “y *Biy () ‘€T

*(D) Z-¥AL O (€S) B-¥1D Woy 4o8UU0) /B OF ‘ZEY 'U0isIsAI HDM
| (40A[1s “‘eBupio “yop|q ‘umoiq) M| b uo P3| Yioq ind “p B () 7T

“(2) 8712 o4 (S)
V-1 Dwoyy joeuuoy) *144aybods o 833)d | D Yi|M SpPOI]| Yjoq J8A0) Wb/l 1
o} ‘ggy ‘siojs|sal punom aiim TOGEL P UO SpRS[ Yioqind y By () 1T

*(2)
V=912 0} (TS) 8-ZAX woiy 811m pal jo adoid ,¢ D josuuo) ¢ By () °0Z

*(2S) £-EAX o4 po3] 1e6uo]
8y} pup (£5) 9=GAX ©Of D Uo pp3] Jauoys sy} yosuuo) () [~EAX ©4 PPS|
19Buo| ayj pup (£S) 9=y AX O4 8D UO PDB| IBHOYS By} JOBUUC) °,¢/E O} 510
-190dpd eseyy jo Yapa uo poa| Bujuipwel sy 4nD  “liaybods jo eoeid \p/1 |
D Y4IMpDB| Y2D3 J18A0D pUD / 7 /| | Of ‘6D pup 8D “5104190dDd (mo]jeh ‘aqrym
‘9Bupio ‘3op|q ‘useib) pjwGQ * OM} JOYdD8 uopps|Buoin) “f ‘Bly () 61

*(€S) Z-z4L o4 (€S) 1-Zg1 woiy yo8uu0)
*u¥/€ ©4 ‘01D “1041o0dod I51p Juw gE P uo spRR| Yiogq 4y *Bid () "8l

*(D) Z~z4L ©4 (D) 1-zgL woy ypsuuc) *,z/| o} ‘/gy ‘10isisel
(P98 ‘eBupio “yop]q ‘umoiq) %G F ML PuUOspS|Yioqnd “p Bl () LI

(19)
8-GAX ©4 (€£5) | -GAX woiy 211mainq jo 9ov1d ,z/| P4osuuC) “p *Bly () 91

*(1S)
8-7AX ©4 (€S) | -FAX WOy 811m81Dq o 9o8id, 7 /| P4osuUU0) § *Bld () °Gl

*(1S) §=GAX ©4 (D) 9-SAX woij 47y 408uu0)
*(1S) S-FAX ©4 (D) 9-PAX woiy |7y $20uu0d *,z/| OF pTY Puo |2y ’si0)
-sisal A._0>=m ‘pas -v_oo_a ~c>>o..n_v || OM} uo spo3| [P 40D ¥ 614 A V 1

(D) 9-7AX ©4 (2S) 1-61Y woy OZy +28uuo)

"(ZS) €-61¥ ©4 (D) 9-GAX wouy g1y 429uu0) “,p/E o4 ‘0zy PuR 1Y sicists
-01 (pjoB ‘mo||ah ‘Aeib ‘umoiq) H(OG| OM}uO SPOP| [[PIND ‘¥ By () ‘gl

*(2S) ulan Bn| punoib o} ppa| J18Yyjo By} o8UU0D (D) £-EAX ©4 J09uu0d
puo 14joybods jo sde1d _.v\m D Y}IMpDa| BUO 18A0D °,| ©OF /1Y ‘10isisal DM
| (40A[1s ‘oBupio “4a]0JA ‘Mo[[2A) M/ D UO SPOS] Yioq inD ‘f By () ‘21

"(2)
6-EAX ©4 (D) 1-ZgL woiya1m umoiq jo ed8id, 7 Dosuuo) “p By () LI

*(D) Z-¥AL 4 (D) £-ggLwoiya1impaijo eoaid ,f Dyosuuo) 'y *Biy () "0l

"GAX YO (LS) uSu BN| punoib o} (D) g-61Y WOl €7y $20UU0D "YAX YO (D) ulu
Bn| punoib o} (D) [-41Y Wiy ZZY 420UuU0) .7/ OF ‘gZY pup ZZY ‘sioisisel
(4oA]ls ‘moj[eh “yop|q ‘umoiq) HOQI OM} UO SpRS| [P 4D Yy 614 () "6

"(2S) 2-61¥ ©4 4o8uUU0D
pup .7/ 04 ppe|(~) @AloBau ayy 40D *(€S) wMu Bn| punoib oy yo9UU0d puD
1148yBods jo ad81d ,37/| | D YHMPDS] S|Yi18A0D) *,Z/1 | O Pre] (+) aAlisod
ayj 4n> ‘|| “104190dod dykjoigosle AOGL ‘Pw 06 PUO ¢ Bid () '8

"(2S) Z-1¥S ©4 (1S) £-62¥ Woly gy 429uuc) (D)
wMu B[ punoiB o} (1S) |-62Y WO} gZY 428UU0) *,Z/| O} SPPJ] [P 4nd ‘Ogy
pup gzy ‘si0jsisel (19A[ls ‘oBupio ‘pas ‘pai) Mgz omi uO ¢ Bl () £

‘() z-61¥
o} Amv 2-62Y woly anm >>o=mx Jo ao91d _.N\— € D josuuo) ‘§ *Biy A v ‘9

(2s)
«Nn B[ punciB of posj (+) aAlisod ayy Josuuo)  *(D) Z-1YS ©4 +28UU0d pup
144ayBods jo #291d ,47/] | PYHMpD3] (-) 8ALPBaU By} 1aA0D *wZ/1 | ©} spp3|
yioq o ‘gD ‘1o4jopdod onhjonos|e AQGLPIW 0GP UO ¥ Bid () G

*(D) 1-6AX ©4 (1S) ¥ woygemdD|q Jo 901d ,yDyoauuo) “y 61y () °f
*(D) V=12 o4 pp3] pat Yy pup (I S) E~FAX ©4

pos] umoiq 8y} /(1S) E=GAX O4 Poo] @n|q 8y} ¥(D) Z-zgL o4 poo] usaiB ey; %(3)
+N. B0] punoiB o} ppa| 3op|q ayj 4ouuod ‘,g, 3oy woiy ‘y By () ¢

()
8-F1D ©4 (ZS) #-FAX woiy a11m pas jo @d0id ;9 b yosuuo) *p Bl () T

*(15)
y=GAX ©3 (D) y-yAX Woiga11mpaljo eva1d 7 /| yposuuc) y Bl () |

9C



S 614

€4l

\

\

\

W

\

N\

\

NN\

N\

ANV VA

AN U AN

10C



“(2S) 1=19L O Poo| 18yjo 3yy yo3uu0) *(ZS) S-ZAX
o} jo8uU0d pup 1jjeybpds Jo @33ld 4 /f D Yilm pDS] BUO IBACYH °,| Of 1y
Zj045)501 (19A]]s “MO[|oA ‘pai ‘pas) H(OZZ © UO SPPP| Yioq in) G By () *9C

*(D) Z-19L ©4 (ZS) 1-ZAX wouy ppsuuc) *,z/| o ‘g ‘104
-pdp> os1p (yww 000 ‘6z 10 NGZ) PIwGZ0 * P uospeajyioq nd ¢ Bl () 6T

*(D) L-19L © (D) 1-ZAX woiy yo8uu0d *,z/| o /Y
“104s1501 (19A]1s “mo|[ah ‘pas ‘pai)HOZZ P UO PP Yioq 4nd °G By () Y2

*(1S)
Z-ZAX 4 (2S) Z-ZAX woiya11ma1Dq jo 2d21d /gD joduuo) ¢ By () ‘€z

*(D) £-ZAX ©4 (1S) Z-6Y WOy 490U °, | Of ‘BY ‘U0isis
(12A]1s “mojjaL ‘sBupio ‘eBupio) NOEE P UO SPRJ| Yioq 4N °G By () “C¢

*(9) §-ZAX ©4 (€S) 1-€€1 wouy pouuo) *,| 0 %3 104190dod (moy o4
‘)M ‘MO[[ak “jop|q ‘umoiq) pyui | * b uo spa] yoq ) ¢ By (1) 1z

*(ZS) GAL OF (ZS) 1 =G WOy JoBUUCD  *,7/¢ OF ‘9gy “Ioisisal (1eA|ls
%n|q “yoo]q ‘umoiq) %01 F ML ‘WOL P uo sppe| yioq 4 °g “Bid () °0Z

“(19)
1-9AX O (D) GHL wosy o11m umoiq jo ad9yd || P 4ouu0) °g ‘B4 () ‘6l

(1)
9-LAX O (D) Z-161 woiy a1m pau jo sv91d ¢ o joouuc) g *Biy () ‘8l

“(£5) Z-€4L o4 (D) 1-g4L woyy yoeuu0] *,z/| O ‘GD ‘o2
-odpo 2s1p (jww OOOL 40 N1) Py (00 * P-uo spo3] yieq4nd g By (1) /I

*(2S) Z-EAX ©4 (ES) 6~EAX woy josuuo) *,z/] O LD ‘10413
~pbdpd 251 (Jww 0QQ ‘67 10 NEZ) PIWEGZO * P uospea] yioqind ¢ By () 91

*(D) Z-€4L ©4 (ES) 8-EAX WOy 4o8UUC) “, /g O ‘gLY “oisisad
(19A]1s ‘moj[oh “yop|q fumoiq) 3OOL P uo spRe] Yioq4nd g ‘Bid (1) Gl

*(D) Z-£4L ©4 (D) 8-EAX wouy $o8uuc) . p/g o 93 “o4d
-bdpo dsip (jww 001 40 M) PJW 100 ° P uo spooj yioqnd g By (1) ¥l

“(5) €-£AL ©4 (25) 9-EAX wouy 1o8uU0) /€ 04 ‘GLY “Ioisls
~31 (19A]1s ‘moj|ah “4a]olA ’pai) 30/Z P uO spp3| yioq ind ‘G "By () el

(D) £-€9L O (D) £-EAX wouy o8uU0) iy /¢ 04 ‘ELY “oisls
-8l (JoAls ‘usaiB “yop|q fumoiq) W| D Uo sppa] yjoq 4n) G Bl () -2

*(1S) £-6y o4 Bn| Bujpunoib jod
SIY} J8p|Os puUP £-4Y 19A0 gy uo BN BujpunoiB jod sy pueg ¢ *Bi4 ( ) Il

“(£5) 9-9AX O (ZS) 6-9AX wos pouu0) °,z/| OF ‘BeY ‘Uoisisas
(19A1s “moj[ah “ja]01A ‘moj|a4) 0Ly © Uo sppe| yioq ind ¢ *Bid () Ol

*(1S) 1=6Y 4 (D) 9-9AX woy 4o3u
-uo) *14eYyBnds jo 9091d 7 /| © YiiM ppS| YODB 18A0D “ul/€ ©4 ‘01Y “10is)s91
(4oA[ls ‘eBupio ‘}o[olA ‘mojok) M/ O UO sppe| yioq 4nd °¢ By () 6

“(D) 6=9AX ©4 (1S) L~9AX wou 14eyBods jo aoald
w8/ D YiM paidAod aliM aipq §O ooeid .4/ P 4o8UUC) °G By () '8

"0)
£-g4lL ©4 (D) 9-9AX woiy 8ilm pal jo aoe1d ¢ P poouuo) ¢ ‘B4 ()

“QAX UO(1S) 1 BN] PUnoiB o4 (1) g-9AX Wos3 $03uU0D)  *,Z/| O /€Y "IOISIS
o1 (10A]}s “eBupio PD[q ‘umoiq) HQ| P UO SPRR] Yioq inD °G B4 () 9

*(D) 8-EAX o} poa| Jabuo] ayy
pup (D) L-EgL O PPO| J9HI0Ys By} joduUU0d 1,00 Ploywoly g By () °¢

"9)
g-G1D o4 (D) £-ggdl woiy 3iim pal jo eoeid ,g P osuuo) G By () ‘¥

(D) 9-EAX O (£5) Z-EAX woiy teybds jo
99a1d ,,8/G D YiIM PaIdA0d B1IM BiDq §O eoaid ,| P 4o0uu0) g By () °¢

"(ZS) =781 04 (D) 6-EAX o} $23UU0) /€ OF 1Y “Ioisls
-o1 (1oA]ls ‘umoiq ‘AaiB ‘en|q) 8y P uO SPPI| Yyioq ind °G By () T

(D) 1-#4L o4 (D) Z-EAX woly
josuuoy) ‘144oybods jo 9091d /¢ DYIIM SPDI| Yjoq JBA0) “y] o4 ‘91D ‘104]
-o0doo 2sip (yww 0001 0 M1) Pjw 100" © U0 spoe| woqind g By (1) “1

11C



AN

\N — . ——

I,ﬁv

12C



*SMaIds UajyBly puo jaxonIq aqn} ayy ssnjpo - Buysey uaym 310N

(#S) 1-v¥
o} (£S) €=1AX woiy a1lm oDp|q jo ad9jd ,z o osuuo) 9 By () /1

.va 1-14X ©4 $o8uu0d pup ‘ §y 0} pp3| Bujuipwes ayy §nd
*(1S) Z-1S ©4 pp3] duUO jodUUOD °*SPD3| OM} BY{ ajoipdag  *sissoyd 9y} apisul
/pi0d Y} JO PUS ISP]OS SY§ WOLY g POD BUI| Y4 Ul JOUY D B3P pup ’sjssoyo
oy Jo 1031 By 4o jowwosB oYy yBnoyy pioo aull 9Y4 Ysnd 9 64 () -9l

*(1S) €~Y ©f pre| 18yj0 8y} joeuuc) *(ZS) 1-1AX ©4 428U
-u0d pup 144eybods jo 83a1d ,| P YiiMm pDB| BUO 19A0D) “up/| | OF ‘ZD ‘0D

-ndoo 2sip (jww Q0L 40 1) P 100 P U0 spro| yioq nd 9 Bid () "Gl

*(€£5) Z~LAX ©} $28UU0d pud /¢ O} J0}sisal
3y} JO puD JOYJO BYJ IND) °UOI4OBUUOD JBp|Os plod b Buppw juaraid o} Joysis
-a1 ayj BujAow inoyilm 00D Jop|os By4 497 ¢ 3op| jo ysod 1sjued 8y 19A0
19p|OS BY} Yiim ©ODHINS PAPUNOI D WOy  *>jopl Byy ojuj Buyjmo|j woiy ssadXd
sy} jusAeid oy ‘19p|Os Yonw 00} BsN O} JoU |NyaIDO Buleq 10joNpuod JBuUY BY}
o} poaj siyj Jepjog | bl yndul jo Jejued 3y o 8oy By} yBnouyy poaj siyy
ysnd “14eybods jo 99a1d ,8/] | PYiIMPDI| Sy} 19A0D ‘w¥/L 1 o ‘1Y “10is)s
~81 (10A]1s ‘pos joOIA ‘Mmoj|ak) N/ °p © uo pp3| BUOIND 9 Big () ¥yl

*(1S) Z-¥y ©4 J0§2npuod sOuU] By} pup (D) 1~¥y ©f spupys plolys paisimy ayy
$99UU0D . §/| dPPq 10§ONPUOD JBUU] BYY WOI UOD[ASU] BYY diyg  *suipwou
yiBus| pupijs paisimi 40 ,Z/] IPYi Os 340 4nD  18yjaboy} spuplis Yy SiMy pup
J0JONPUOD 13UU] BYj PUNOID WO SPUDLYS Plalys oy doimun “u¥/€ 3opq uol
-pjnsui 1e4no ey} diys ‘a|qpd papjalys jo 8da]d awds Sy} JO pus JaYjo 8y uQ

*(1S) Z=1AX ©f $98UU0D PUD {7 /] >DPq 10}ONPUOD JBUU] BY} WOL} UOHD|NSU] 3y}
diyg  °spupbijs pjalys 9seyj Jj0 JnD  “18yaboy SpUDLS By} ISIM pUD 10§ONPUOO
J9UUl BY} PUNOID WO SPUDLS PIalYs By} doamun °,Z/| PPq uolp|nsul 18ino
ayj diys ‘s|qoo pletys jo edeid Z/| ¢ 0 JO pue suO UQ 9 B4 () ‘gt

(D) Z-1AX ©4 (D) 1-FY woyy yoauuo)
‘ul ©F ‘1D ‘104190dDD OSIp Jwut /¢ D UO PRI yioq in) ‘9 61y () Tl

*(D) Z-LAX ©4 (D) |-p¥ oy $oauto) *, /¢ O ‘zY ‘10isis
-a1 (1oA]s ‘usaiB “yoD|q ‘UMOIq) W| D UO Spp3| yjoq in) 9 614 () ‘Ll

*(£S) V-G1D o4 ppa| Buumwas ayy yosuuo)  *(D) [~ AX O 498U
-uod pup 11yaybods jo 9931d pr/g D Yiim pos| BUO 19A0) | OF ‘gY ‘Ioisisal

(19A11s “‘moj[oh “yo[olA ‘moj[eA) N0y P uo sppa| yioq i) 9 Big () "0l

“(zS) 8-G1D ©4 (D) Y-G1D Woy 4o3uUU0] “,f/g O “|EY ‘U0isisas HoM
1 (s9A]is ‘eBunio ‘ja]olA mojjak) )y o uo spoej yjoq in) ‘9 By () ‘6

“(#S) wZ. Bn punosB o} pos| sebuoj ay; pud (zS)
8- LAX ©Of pp@|Jo4Ioys 8y} $oauuo) *,| 0} ppa| Bujupwal ay; pup ,z7/| o4 9y
110451501 (10A]}s ‘umoiq ‘AeiB ‘en|q) LOgY P UO pps[BUCINY °9 B4 () '8

(1)
y-1LAX OH{€S) G- AX WOy 811M 210 0 8081d ,z/| D $oouu0) °9 Bl () £

*(3) §~LAX 04 (D) E-1AX woyy yoeuuo) *uZ/| of ‘Gey “Ioksys
-1 (18A[1S “§OP[q 4B[0IA ‘MO[jak) T5/f P UO PR3] Yioq 4nD  °9 Big () 9

(D) uZu Bn] punosb o poa| 19Buoj ayj pup (ZS) 6-LAX ©4 pra|
19410ys BYy4 Jo0UU0D ¢/ | ©f pp3| Bujuiowas syy pup u¥/E ©4 ‘GEY “10isis
=a1 (19A]ls “oR|q ‘§9[OIA ‘mojaf) L/p o uo poat euoyndy 9 By () ¢

"(2) V=612
o} (£S) Z-19L wosy yoeuuo) “nieyBods jo @daid /| | P Yim ‘GY ‘Ioisisal
(19A]1s ‘mojjak "opIq ‘umoiq) NOOL P JO PR3] YoO3 J8A0H °Q By () ¥

(D) 8~1AX ©4 104
~2NpUOD Jsuul By} puo (D) wZu Bn| punoiB o) spuplys plalys paisim} aYyj JOSUUCT
....v\_ 390q 104ONPUOD 1BUU} By} WOy UOLD[ASUS BY} diig .._v.tmwo“ spuplis 9y
*mmz v:o ._O*oa_ucoo \_Oc:_ 0..:. 1:30..0 Eo.& mmvcuhm v_wzm o_._.— QO..!ED ..._. v_uun
uoyp[nsul 124n0 wfn__:m J_aou papjeiys jo o2931d awps ay4 jopus 19yjo 8y4 UQ

*(LS) Zf ©4 $22uU0 pupd ,,37/| 3OPq JO}OINPUOD JBUU] LY WOLY UOHD[ASUL Y}
diyg  *spupiys plalys asey} 4o 4nD  *18Yy{abo} SPUDLIS Sy} ISIM} pUD JOJONPUOD
1auu] 9y} puNoID WLy SPUDLS PlaIYs By doimupn °,Z/| >oPq uoypjAsul J94no
ayy diys ‘ejqoo pepjeiys jo @da1d ,z/| 9 D jOo pus duo uQ 9 By () ¢

“(2) €-LAX ©4 (25) OL-1AX ‘LAX
o ujd 1ajued ayy woyy 1M aI0qg jo 839id /g P 4o8UUOD ‘9 By () 2

"(3) uZu Bnf puncib 04 (3) OL-1AX
“LAX $0 uid 1ojuad By} uI014 311M OD[q Joadaid e b poauuo) ‘9 *Biy () °|

13C



ayspd 10 19p|OS 8100 PIOD JO SIUSPIAS MOYS DU} sjuswinusu]  *Jipdai 10) psidad
-2p 9q 40U [|IM Pal§IpOW BID JPYY SjusINIsUl 10 paja]duiod jou aup Dy} spusw
~Nlysu] °|DNUDW 9Y} U} PBJD}S SD SUOLONISUL St Y41M 22UDPIODDD Ul PBIINIS
-uoo sjuswnijsul pajejdutod oy Ajuo seyjddo Aojjod ao1A19s s1y]  *UOHONIISUOD
40 851002 8y} Ul _uomoEuv Bujaq J1ay} o} anp peopjdas syipd Jo 4500 ay4 m:_m
0G °£$ 103 uolyipuod Buijpiado ul paop|daq |[Im4] 219yM A1040D4 INO O} jusUINyS
-ul ayj winjal Aow nok ‘paaisap §| ‘In4djsy eq 1yBiw yoyy suolod1pul m_n_mmom
|Ie Buisi] juswyiodep 9]AISS INO Of S}LIM ‘Ayjno1441p BulApy ||14s 10 nok 4|

IDIAN3S

*s1sSDYO Y4 §O abup|y woyoq ayj
Buojo voou_m x_m:o?v._m sjnu paads ayj ojul ayp|d 8y} jo saBpa sy} Buo|p ssjoy
sy} yBnouyy smauos g/ X Gy 01 Y4IM SISSOYD Y4 o 94p|d woyjoq 8y} junow (3

*19YSDMDO| PUD jnU 8Yj jO subdw Aq ayojd ay4 jo
9opyins ,opisdl, SYjuUOPaINDIS S| MBIDS Y} !pus 13jowD|p 18] [OWs Y} yBnouyy
pajiasul aq p|nOYs MSIds 8y} puo ajp|d woyoq 8y Jo 99pyNs ,BPISING, dY4
JsuIDBD §S81 P|NOYS 4004 8Y} JOPUS J4BWDIP I3PIM BY | *yopo a1ndss O} jnu X8y
Z€-8y D pup "19YsMO0| 8y P ‘ma10s /¢ X 7€-84 © Buisn ‘oyo|d ayj jo adpy
-1ns ,8pIs§NO, Sy} O} 4994 19qqnu 1N0yBYY JUNOW}  *S19UI0D BY} WOy Ul A||puoch
-plp ,Z #nogp Yyooa ‘3)0|d woyjoq dyj ut s9[oy 9| /€ Inoj 8y} 9j0N  *9204ins
4OPISiN0, Sy} SPIS J8Y0 SY} pud BIDINS 4Oplsul, 8yi so peipubisep aq Ajuaoy

-1qID UDd 3JDYINS BUO s_oo_:mEFim x_ﬁo_mEoo s1 ojo|d woyjoq 8y} adulS (8

L B4

*(£ *B14 @9s)
sIsSDYO 8y §O9BUD|J WOROq BY4 UO B|OY YODS JSAO 3D duj jnupaads p ssal
Yo 844 3 13 woHoq 3y vy | P d (£

*aul] DV 9Y4 woyy 1a1yj|dwp syy pajoauuodsip BujApy 1oyyp ‘suo
siy} Buimoy|oy doays ay4 o4 _uwmooa sjuswysn|pp @oup|pq pup spiqaY} peie[dwod
9ADY NOA UBYM “4iun Yy} abpwop Aow nok asimiay4o so ‘pajonijsul so N:uuxo

sjusuysn|po sDIq pup 99UD|Dq BY4 Wiopad pUD 00q Sy} JO uolyoas IONVNIL
~NIVW 244 04 paeo0id ‘A1049Dys14ps 21D S{UBWSINSDIW B 4] *paipawai uol}
-1puod BYj PUD PaISACISIP S| BSNDD By [HuUN days yxou ayy o} peadosd jou op
‘SON|DA 9OUD}sISal 853Y} UIDIqO O} |10} nok 4 +samod BuiA|ddp ai049q Buliim
pup sjusuoduiod A|ddns semod oy} jo §23yd 9|qpUOsDAL D 8}N§1JSUOD SpuBWBIN
—spow osaY] JUSWSINSDOW D] S1Y4 Ul A1244Dq 1948ulLYO Sy Aq peBioyo aq o4
$104100dDd 3144]01403]0 BY4 10§ SWL4 JUBID1YYNS MO[|Y *punciB pup ZA aqny 121
—13001 oy} J0 g uid UsaMIBq SWIYO H(QL 50| 4D JO SOUDJSISa D 104 399Y2 ‘1YS
7191414001 JO [pUIWLIS} BAL4IsOd Ay pup punoiB usamjaq swyo § puo ‘ZAX 30 9
pup ¢ sujd pup punoiB usam}aq swyo Gy 4s03] 4P §O 20UDysisal D 1oy 3o8yd !Bnjd
SV 9Yj SSOIOD SWYO Z °| JO SOUD4sISAL Op P[Od B 104 %34T iS INIwisnray
IONVIVE ANV SVIE AIYNIWITIN IHL ONRNG OS Oa Ol Q3LONYLSNI
UV NOA TILNN 3NIT DV 3HL Ol LDINNOD ION Od :INVI¥OdWI (9

*41 19A0 UMOp dpd 3y} ssoud ‘pajojduiod si Bn|d sy} o} Bulim 8y}
usyp *Bn|d ey} o} suolyosuU0d By} Buispw 91049q SBJIM By} OJuUO paddi|s oq
ssnw dod oy} JoY} Joquoway  *I9}WsuDI} 8y} pup 104D NPOW B4 USBM|S] SUOYY
-55UUOD aY4 JOj PIOD BUI| D-D 10 M p3ip|AsUl-[[aM asf) *(pe4inbau doy eoup
-paduwy) Buisn aio noA 1ay4iwsunyy ayy Aq pasodul syuswasjnbai 8y} Yyiim adup
~p1099D U} pUD Pajonijsul o Bn[d |p4o0 8y} 21M UdY] *A||ngo102 3} poel puo
3{00q UOL4DNIYsUl BY} JO UOL{OSS SNOILDINNOD TVII¥LD3 13 844 04 1343y (¢

*smaios jos ayy usyybyy
pup |DIp YoD3 UO 019Z 34pdIpul Aoyy 4oy4 ©S sjgoys Syy uO sqoud| aYyy Junow
*9SIM20[2~124unod A0y sjo14uod TIATT ONIddITO PUP NIVO 8ys un] (¥

‘€A PUDP ‘ZA ‘LA 18A0 sp|elys 39p[d *dopjoy
asnyaYyj uj asnj oy} puD $}YO0S }I9100 JIdYY ut /A yBnoayy | A soqn} Hosu] (g

*sjssoyo ayj jo doy uo suid
puD 485005 By} UDS[D puD ‘| AX WOIj P|dIYs PUD 8qni Sy 9AOWSI Of S|qOSIAPD
os|D s3] °Ysniq ji4s D Buisn SPLIOJYODIB} UOGIDD YHIM | AX #9320s uo3|D (Z

*(epliojyopisal
uoqupd up paddp ysniq jjiis D YiIM SAOWDl) S{ODJUOD USIMIS] UISOI JO MOJ4
ay; wouy Buyspio syjpd aBoa| 10 sHOYS [04USPIIID PUD “ssaip poo| Jood ‘1ap|os
jo sduin] asoo| ‘sjujo] ujsol 104 3o3Yd ‘05 Bujop a[IYM “(A11n2a1d> puo 4noAo|
juouodwiod By Y4lM ID]|1WDySI0W SWOI3q O Jopiou] wpiBp1p BupIM D14pWIBYDS
ayj 4suipbpo os|o A|qpieya1d pup) suoljoniisul Bupim ayy jsuiobo jutod-Ag-juied
paoayd 8qBulijm a11jud 3y} Y} paiseBBns si 41 ‘sioue Bupsim Aubysypd o] (|

+asn 1oy Appai aq |[IM o141 |dwo 1nok sdays Buimoj|oy ay4 paie|dwod aADy noA
usym “Jojpjnpow inoA jo Buniim puo A|quesso ayy peya[dwod mou 3AbY NOA

Sdils 1VNId

14C



+yuardiyynsul s ‘NOINIMO SIH NI ‘Buj>opd 41 41supyy Ul saBpWDp 10§ 3[qDI| P|3Y
9q JOUUDD JS11IDD BY} JDYBION "499]|0 ssaidxe Aqopoui aq |[1m juswdiys uin}
-9y “yloAmeN ‘| *D°I*1 ‘°PA|d wsyioN 00-€€ ‘ "2ul #+07) juawniysu| 1uoL}
-29[3 8y} o} ‘s|qissod 1 1sso1dxg Aom|ioy piodaid Aq diyg -s|qoAoww jusw
-nusui ayj doey ©of pajsasul sl [plisipW Buyond jus1olgyns 1O pasn SID spiBsul

|putBLio ayy Buipiaoid ‘A1040D4s14ps s1 uoppd Buiddiys [puiblio ayj Jeulp}
-uoo 8y} ulyim ajgqoAoww] A|919|dwod j1un ayy adpw o} ‘(101sjedxe IO “1odod
-sMau pappaiys ‘uojjod) |plajow Buppod jusidiyyns Buisn ‘1suipjuoo pabbni
D ul A||ngeipd A19A oD  *}IUN By YiIM 3[qnol} Sy} pup ss3Ippp Suoy 1nok
BujAlB ‘juswinusur ayy oy Boy b yooyy *pajunow A|31ndas aIp syod [[p 8ins
oq ‘yiun siys Bujwingal siojeg :3JON °pesipdes jou pauinjal aq [[IM soxn[y

15C



¥3INdIAINN 3ONVYH3T0L

GNOD3S  1SHId
S3HNDI3 LNVIIJIINDIS

G3LVINSNI-NON JdAL Tvigvy

3ONVH3T0L
W3INdIiLnNn

GNOD3S 1Suld
S3HNOI4 LNVIILINDIS

GILYINSNI FIAL TwIXY

WQQk%\u.MQ NOILISOINOD 03X1S
&04 J00D ¥0702 NYI

¥3NdIHLINN

L 4008
GONOD3S  LSuHid
SIYNOId LNVOIIIINDIS

IdAL Tviavy

NIV IG-0I1V INSNI-NON
NVL-QILY INSNI

3ONVH3IT0L
¥3Ndinn

AQNOD3S 1SuiJd
S3¥NOt3 LNVOIIIINDIS

Jodt Tvixy

SY¥0LSISIY NO!LISOINOI QIXIS
¥04 3000 0700 YWY

10D 10103 YIISISEH,

005 ¥0105 ON 02
0002 100 10’0 YIANS 10’0 [:]}
0001 1o 10 al09 1’0 19
006 Y] 0000000001 ILIHM [ )¢
00® 100 000000001 AVED [] 000000004
00L 00000004 13101A Z 00000004

B 009 0000001 3ne ° 0000001

1 005 000004 [EELE) S 000001

3 oor 00001 MOTTI3A [4 00004

a 00€ 0001 0004 0001 3IONVHO € 0001

E) 002 oot 001 001 a3y z 001

] oot [ [ ot NMOU8 i o1

v \ i 3 wovie [ 0

nBraa303 | owrive oL uw w.w«\q\. E%u wﬁw&&wm\..t u&%uu..h%.uittuu Janon
3 2INYY3I NV NV VIIN NV INY YW Yy 4
F9N1Y8IaNIL| 39viT0A #0103 ANYIHINNS YIILN | FIWETTOL
¥37ILINN
SY¥0LIOVIVI S¥0LSISIY
AAVN -AWEY LNIOC NVl
NOVAVIIOSSY SYFYNLIVINNYN OIGVY YWY
$170A 005 71v $1704 005 1Y S147QA 005 71r
AN3ID14430D 1) E)
u3i7d1LInn 3YNLYY IGNIL CERFISLEN IeODYuIANIL u3diLnn uhn.—uuw.wuw.ww

3IONVHE3I0L

3ONVLIDVEVD
QNOJ3S LS¥id

S3YNOId LNVIILINDIS

3IONVH 3I0L
IONVLIOVAVYY
GNOJ3S 1S3
$3¥NDI4 LNVIIJINDIS

IINYEI0L
IONVIIDVEYD
GQUYIHL ONOJ3S ASHId
S3UNOIS LNVOILIINOIS

QALY INSNI IJAL TVIXY

QILVINSNI -NON 3FdAL TYIOVY

SYOLIDVIYI 2181331310 -IINVYI3 GIXI4 ¥04 3007 ¥0102 NVI

SYOLIIVIVI IIYLIFTIHNG -IINVYII
YV INeNnL ¥04 3003 ¥070> VYWY

JONVE3IT0L IDNVLIIDVEYD

QNOD3S 1SHly
$3¥N914 LNVIIJINDIS

¥3Idanm 7z “ N
IYNIVEIGNIL

AN3IDN3II0D

SAYMIVY St
41040 SiHL

3ONVY3IT0L IDINVLIDVEVD
¥3idiann

ONILVY IDVAT0A

GY¥IHL GNODJ3S 1Suld
$3UN2I4 LNVIIIINDIS

SHOLIIVIVI IYLIFIIA-VIHUN ¥054 I00I ¥0I02 LOT-9 NVI

SYOLIDVAVYI 2I¥L1237310-VIIN ¥0J 300 ¥0102 L0G-9 YNy

AN 31D13430D

¢u3m:.,5!.l_|“ ﬁf—l[. 3univa Ianiy

GNOJ3S  1Suid
S3YNDId INVIIAINDIS

— —
hﬂ@/ ¥3IATS
SAVMIV 3Inv

$100 3S3IHL

¥I3diLnm

51704 00§ 11V

aNODJ3S  1SHld
SIYNDN 3 LNVILANDIS

SYOLIIVIVYI DI 1D37310-8IdVd 405 300D ¥0103 100-9 N¥I

SHOLIIVIVI IYLDFTIIC-YIINW ¥OS 3002 ¥OT0I LOO-E YWY




the Amperex Electronic Corporation (230 Duffy Ave.,
Hicksville, L. 1., N.Y.)and Mullard Ltd. (International
Electronics Corp., 81 Spring St., N.Y. 12, N.Y.) If
necessary, replacements can be obtained directly from

EICO.

The Model 730 is intended for operation at a line volt-
age of 117VAC. To afford conservative operationof the

unit in areas of high line voltage, both 117V and 125V
taps have been provided on the primary of the power trans-

former. The normal connection in both kit and wired

units is the 117V tap. The amplifier components will be

operating within their ratings with the 117V tap so long

as the line voltage does not exceed 124V, If the line

voltage in your location exceeds 124V, itwill be neces-

sary to rewire the power transformer primary connections

for 125V operation. To do this, it will be necessary to
remove the bottom plate and connect the black-green
lead (125V power transformer primary tap) to the AC

switch terminal S1-1insteadof the black-red lead (117V

primary tap). If you have built the kit accordingto in-

structions or purchased a wired unit, you will find the

black-green lead strapped back on the black-red lead.
Of course you must remove the line cord plug from the

outlet before rewiring. The rewiring procedure is as fol -

lows:

1. Unsolder theblack~red lead from AC switch terminal
Si-1.

2. Remove electrical tape holding black-green lead to
black-red lead.

3. Strip 1/2" insulation from end of black-green lead.

4, Cut off the stripped endof theblack-red lead. Bend
the end of this lead back on itself (about an inch) and tape
it very carefully to the black-green lead so that the end
of the black-red lead is entirely insulated and can not
short out against the chassis. This is very important.

5. Connectandsolder the black-green lead to AC switch
terminal S1-1,

NOTE: Disconnect the amplifier from the power line and
discharge capacitors prior to making any resistance check

and prior to removing either or both of the EL34 output
tubes V3 and V4 or disabling the bias supply. Do not
turn the amplifier on with either of the output tubes re-
moved or the bias supply disabled.

To facilitate servicing, remedial and trouble-shooting
procedures have been provided in the TROUBLE SHOOT-
ING CHART that follows. A YOLTAGE AND RESIST-
ANCE CHART is also provided as an aid in locatingde=
fective components.

WARNING: [f the modulator is operated at any time
without the bottom plate, the operator is exposed to le-
thal high voltage points. Notonly are the high voltages
developed in the modulator present, but the even higher
voltages developed in the transmitter are brought into
the modulator via the interconnecting leads going to
OUTPUT socket J5. In any case, never leave the mod-
ulator in an operative state with the bottom plate removed,
especially if children have access to it.

SERVICE

If trouble develops in your instrument whichyou can not
remedy yourself, write to our service department listing
all possible indications that might be helpful. If desired,
you may return the Instrument to our factory where it will
be placedin operating condition for $7.50 plus the cost
of parts replaced due to their being damaged in the course
of construction. NOTE: Before returning this unit, be
sure all parts are securely mounted. Attacha tag to the
instrument, giving your home address and the trouble with
the unit. Packvery carefully in a rugged container, us-
ing sufficlent packing material (cotton, shredded news~-
paper, or excelsior), to make the unit completely immov~
able within the container. The original shipping carton
is satisfactory, providing the original inserts are used or
sufficient packing material is inserted to keep the instru-
ment immovable. Ship by prepaid Railway Express, if pos-
sible, to Electronic Instrument Co., Inc., 33-00 North-
ern Blvd., Long Island City 1, N.Y. Return shipment
will be made by express collect. Note that a carrier
cannot be held liable for damages in transit if packing
IN HIS OPINION, is insufficient.



TUBE

GZ34
V7

12AX7
\4

6ALS
v2

6ANS
V3

EL34
V4

EL34
V5

EM84
Yé

VOLTAGE AND RESISTANCE CHART

260

0.7

0.7

475*
DC

35

75

3.1

AC

3.1
AC

3.1
AC

19

PIN NO.
4 5
380 0
AC
3.1 3.1
AC AC
3.1 35
AC
3.1 3.1
AC AC
445 -36
445 =36
3.1 3.1
AC AC

+5, 0VAC between 2 & 8; remove tube to measure

TUBE

GZ34

12AX7
2

6ALS
V2

6ANS
V3

EL34
V4

EL34
V5

EM84
Yé

J5

380
AC

350

7 8
0 475*
DC
0 0.95
35
35 0
3.1 0.7
AC
3.1 0.7
AC
190 0

All voltages measured to ground with a high input impedance
VTVM. GAIN and CLIPPING LEVEL controls set to zero,

PLATE SUPPLY and AC switches set at ON. No input signal.
Appropriate load reslstor connected to output.

INF.

550K

220K

60K

10

10

INF.

INF.

Above
100K

M

320K

25

25

DO NOT
MEASURE

INF.

INF.

47K

100

10K

INF.

PIN NO.
4 5
INF. INF.
25 25
25 220K
25 25
1350 221K
1350 221K
47 47
INF.  INF.

INF.

160K

INF.

320K

220K

220K

10K

INF.

7 8
INF.  Above
200K
0 680
400K
1,05 100K
Meg
25 10
25 10
480K  INF.
INF. INF.

3.1
AC

0.85

190

All resistance values measured to chassis with pin 8 of the GZ34 tube grounded
except, of course, when the resistance to ground at pins 2 and 8 of the GZ34

is being checked. GAIN and CLIPPING LEVEL controls set to zero, PLATE
SUPPLY and AC switches set at OFF. Plug removed from OUTPUT socket J5.

Line cord disconnected from a-c power line.



Stock #  Symbol  Description Am't,
22533 Cl cap., disc, 47mmf £10% 1
22521 C2,5,6, cap., disc, .00Imfd (1000 or 1K) £10% 4
16
22517 C3,7 cap., disc, .025" (25,000 or 25K) GMV 2
20039 C4 cap., paper, . Imfd, 400V £10% 1
20042 cs, 9 cap., paper, .05mfd, 400V £10% 2
22512 cl1o0 cap., disc, 330mmf, 800V %£10% 1
23015 C11,12  cap., elec., 50mfd, 150V 2
20043 c13 cap., paper, .03mfd, 600V 1
24008 C14,15 cap., elec., 20-40mfd ~ 500V 2
91005 F1 fuse, 3A 1
51000 J1 jack, amphenol 1
50014 J2 jack, phono 1
50007 J3,4 jack, pin 2
97032 J5 jack, octal 1
34003 L1 choke, SH 1
10430 R1 resistor, 4.7K, 1/2W, *10% 1
10407 R2,13  resistor, 1 Meg, 1/2W, *10% 2
10431 R3, 38 resistor, 470K, 1/2W, #10% 2
18043 R4 pot., 500KQ, linear 1
10410 R5 12, resistor, 100KQ, 1/2W, *10% 4
22,23
10406 Ré, 14 resistor, 680Q, 1/2W, %10% 2
10417 R7, 11 resistor, 220K, 1/2W, #10% 2
10412 R8 resistor, 330K, 1/2W, *10% 1
16004 RY pot., 50KQ, linear 1
10428 R10 resistor, 47KQ, 1/2W, *10% 1
10419 R15 resistor, 270KQ 1
10849 R16,17, resistor, 47KQ, W, *10% 3
11537 R18,20  resistor, 180KQ, 1/2W, +5% 2
18029 R19 pot., 50KQ, linear 1
10432 R21,24 resistor, 1KQ, 1/2W, 10% 2
11703 R25,26 resistor, 10Q, 1W, 1% 2
11500 R27 resistor, 10KQ, 1/2W, 5% 1
10424 R28,30 resistor, 22KQ, 1/2W, 10% 2
18015 R29 pot., 10KQ, linear 1
10853 R32 resistor, 10KQ, W, *10% 1
14800 R33 resistor, 1350Q, 10W, £10% 1
10526 R34,35 resistor, 47Q, 1/2W, *5% 2
10835 R34 resistor, 10 Meg.Q, 1W, £10% 1
10400 R37 resistor, 10KQ, 1/2W, *10% 1
61000 S1,52 switch, toggle SPST 2
93003 SR1 rectifier, 50 ma 1
30029 T1 transformer, power 1
32012 T2 transformer, modulation 1
54013 181 1 post, left, w/gnd.
54003 TB2 2 post
54004 83 2 post, w/gnd.
54002 TB4 1 post, right, w/gnd.
54017 T85 1 post, up, right
90034 \A! tuhe, 12AX7 1
90017 V2 tube, 6ALS5 i
SYMPTOM CAUSE

House power line fuse blows.
Fuse F1 remains intact.

Fuse F1 blows.

REPLACEMENT PARTS LIST

Stock #  Symbol  Description Am't.
90057 V3 tube, 6ANS 1
90040 V4,5 tube, EL34 2
90058 Vé tube, EM84 1
90044 V7 tube, GZ34 1
97800 XF1 fuseholder 1
97027 XV1,3  socket, 9 pin min., top mount 2
97033 XVv2 socket, 7 pin min., top mount 1
97032 XV4,5,7 socket, octal 3
97025 XVé socket, 9 pin min., bottom mount 1
97300 shield, 9 pin tube 2
97301 shield, 7 pin tube 1
40000 nut, hex 76-32 16
40001 nut, hex 3/8 -~ 32 3
40002 nut, hex 15/32-32 2
40003 nut, ring 15/32-32 2
40007 nut, hex #4-40 10
40008 nut, hex #8-32 13
40016 nut, hex 1/2-24 (for fuseholder) 1
40017 nut, tin,, #8-32 10
41000 screw, #6-32 15
41003 screw, #8-32x 3/8 14
41016 screw, #4-40 10
41072 screw, #8-32x 3/4 4
42000 washer, 3/8 lock 3
42001 washer, ys flat 2
42002 washer, 76 lock 16
42007 washer, #4 lock 10
42008 washer, #8 lock 13
42029 washer, 1/2" rubber (for fuseholder) 1
42030 washer, 3/8 flat fibre 1
43000 lug, #6 1
43001 lug, 3/8 1
43004 lug, #8 2
46000 grommet, 3/8 1
46001 grommet, 1/4 1
46004 grommet, 5/8 2
46008 foot, rubber 4
51007 octal plug and hood 1
52001 binding post 1
53029 knob, 3/4" diam. 2
57000 line cord 1
58004 wire, hook up, 1/64" wall length
58019 wire, hook up, 1/32" wall length
58300 spaghetti length
58408 cable, single conductor length
58501 wire, bare #22 length
66074 manual of instructions (wired) 1
66324 manual of instructions (kit) 1
81195 chassis 1
81196 bottom plate 1
81197 bracket 1

TRQUBLE-SHOOTING CHART

Short in line cord.

If the modulator causes a

1

to blow with rectifier tube V7 removed, then
primary, high voltage secondary, filament, or

fuse

bias windings of T1 are shorted, C13 may be
shorted, or there may be a short in the bias

Rectifier V7 filament not lit.

Any or all other tube filaments not lit.

DC voltage at V7 cathode (pin 8) is in-
correct as specified below.

supply circuit,

If the modulator does not cause F1 to blow

when V7 is out of the socke}, but does cause

F1 to blow when V7 is placed back in the

socket, then check for a short in the B+ circuits,

shorted or excessively leaky C14 or C15, or

defective V7, V4, or V5.

5V winding of T1open or incorrect/defective

wiring to V7 socket.

6.3V winding of T1 open or incorrect/defective

wiring of tube sockets.

SYMPTOMS

a) No voltage

b) Low voltage

Defective V7,
C14 shorted,
$2 open,

Defective wiring from c.t. of h.v. sec. of T1

to either S2 or J5 pin 8 or defective T1.

Low line voltage,
Defective T1,

c) High voltage

OVER-MODULATION INDICATOR Vé
not closing properly (fuzzy)

Connection to C14 from pin 8 of V7 is broken,
Open or excessively leaky C14,

Shorted or excessively leaky C15,

V4 and V5 under-blased and drawing excessive
current.

High line voltage,

V4 and V5 over-biased and not drawing normal
current,

Defective V4, V5,

R33, R32open,

R25, R26 open,

T2 defective.

Reversed output connections to J5,
Open R36,
Defective V6.
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