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GENERATORS W/NCHARGER 
SERVICE INFORMATION, ASSEMBLY and OPERATING INSTRUCTIONS 

Attention: 

GENERATOR 

Read all-instructions in this manual before 
attempting to install, operate, or service 
your generator. 

F # > o  WER PLANTS-Over 45 Years of Leadership 



Winco Division of  Dyna Technology, Inc., warrants that fo ione  year frorndate of  shipment it 
will repair o r  replace for the original user the whole or any part of the product found upon ex- 
amination by Winco at  its factory a t  229 South Cordova Street, LeCenrer, Minnesota. or by any 
Factory-Authorized Service Station to  be defective in material o r  workmanship under normal use 
and service. 

For warranty service, please return the product within' one year from date of  shipment. 
transportation charges prepaid, t o  the Winco factory o r  to  your nearest Factory-Authorized Scr- 
vice Statioh as listed in the 'Yellow Pages' under Generator-Electric. 

THERE IS NO OTHER EXPRESS WARRANTY. TO THE EXTENT PERMITTED BY 
LAW, ANY A N D  ALL IMPLIED WARRANTIES, INCLUDING THOSE OF MERCHANTA- 
BILITY AND FITNESS FOR A PARTICULAR PURPOSE. ARE LIMITED TO O S E  YEAR 
FROM DATE OF SHIPMENT, AND LIABILITY FOR INCIDENTAL OR COKSEQUEN- 
TIAL DAMAGES OR EXPENSES IS EXCLUDED. Some states d o  not allow limitations o n  the 
duration of an implied warranty, and some states d o  not allow the excfusion o r  limitation of  in- 
cidental or consequential damages, so  the above limitation o r  exclusion may not apply to  you. This 
warranty gives you specific legal rights; you may have other rights which vary from state to  state. 

Winco does not warrant engines, battcries. or certain other component pans of  the product 
since such items are warranted by their manufacturers. 

Winco docs not warrant alterations or repairs which were made by someone other than the 
Winco factory o r  a Factory-Authorized Service Station and which affect the stability o r  reliability 
of the product. 

Winco does not warrant products which have been exposed to  misuse and/or negligence o r  have 
been involved in an  accident. 

Winco reserves the right to change o r  improve its products without incurring any obligations to 
make such changes or improvements on products purchased previously. 

Division of 
DYMATECHNOLOGY,INC .- 

225 South Cordova 
Le Center, MN 56057 
Phone (612) 357-6827 
Telex 290753 
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rttxtt*tttttrtet*et 'IIIMCHARGER U02 AND '4045 SPERATOPS MANUAL ~f~tttx~xtnt*xfis~t -------------------------------------------------------------------------------------------------------------- 
SPECIAL NOTE - THIS IS AN U(NTER1U MANUAL ******@***** WE REGRET THE FINAL PRINTED HANUAL !S NOT PBESENTLY 
AVAILABLE. THE OLD 1222H OPERATORS HANUAL IS iNCLUDED WITH THIS NEW INTEiiIH HANliAL TEXT TO ACCOHPLISH THE . 
INSTALLATION AND OPERATION OF YOUR NEW WINCHARGER. TilE OLD HANUAL IS INCLUDED FOR VISUAL REFERENCE ONLY, 'JSE 
THE NEW TEXT FOX INSTALLATION PROCEDURES AND INSTRUCTIONS ?OR OPERATION AND HAiNTAIflAHCE. PLEASE FiLL OUT 
YOUR OWNERS CARD AND RETURN PROHPTLY, A REUINDER FROU YOU IN THE COMENT SECTION 'SF THE CARD WILL HELP ASBURE 
VE SEND YOU A NEW UANUAL AS SOON AS THEY ARE RECIEVED FROH THE PRINTERS. THANK YOU FOR YOUR PATIENCE - WE 
YELCOHE YOU T3 THE CROWING RANKS OF WINCHARGER ENTHUSIASTS AND WISH YOU HANY ?EARS OF SATISFACTORY XRVICE. ............................................................................................................. 
I. ------ INTRODUCTION ------ ............................................................................................................. 

t t t  A. SCOPE 

THIS MANUAL COVERS THE NEW WINCHARGER HODEL SERIES W045. 450 WATT - 2.44 KETER ( 8  iOOT) DIRECT DRIVEN . 
PROP. AND THE SRIGINAL 200 WATT HODEL SERIES WOZ - 1 . 8 3  HETER (6 FOOT) DIRECT SRIVE ZROP, ALL GF TBt NEW 
KOOELS (EXCEPT FOR ,THE i2 VOLT. 100 WATT KODEL YQ2-212) HAVE BEEN RE-OESIGNED TO ILIHINATE THE iiIGHER 
YAINTANCE D. C. COnnUTATOR AND D.C. BRUSHES IN FAVOR OF A 3 PHASE ARnATURE YITH BHOOTH SiiP il1MGS AND 
OUTSATANDING BRUSH LIFE. THE 3 PHASE A. C. OUTPUT IS XECTIFIED AT THE GENERATOR TO PROVIDE X E  : 2 .  24. $6. AND 
48 VOLT D.C. FOR BATTERY CHARGING. THESE UNITS. ALTHOUGH PRODUCING A.C. iN THE ARnATURE. ARE XOT iNTENDED 'TO 
BE USED IN DIRECT CONNECTION TO THE UTILITY GRID WITHOUT PROPER INTERFACE EQUIPMENT. THESE ELECTRICAL ' 
RE-DESIGNS OF VERY SUCCESSFUL WINCHARGES HAVE BEEN THOUROUGIILY TESTED AT THE t'ACTORY TEST SiTES AND SELECTEB 
INTERNATIONAL LOCATIONS OVER THE PAST 2 YEARS. 

R** B. SELECTING LOCATION AND TOWER HEIGHT 

THE HOST IUPORTANT PART OF A SUCCESSFUL WINCHARGER INSTALLATION IS A GOOD LOCATION. AS A MINIHUU ' 
REQUIREHENT, 'IT IS NECESSARY FOR THE UNIT TO BE HOUNTED VHERE THE YIND FROU ALL DIRECTIONS HAS AH 
UNINTERRUPTED FLOW TO THE PROPELLER. ANY OBSTRUCTIONS SUCH AS TREES. HILLS. OR BUILDINGS. EVEN THOUGH THEY 
ARE SOUEVHAT LOWER THAN THE CHARGER. WILL SET UP ROUGH AIR CURRENTS THAT ARE CONTCFINUALLY SIIFTING FROH ONE 
DIRECTION TO ANOTHER. UPWARD OR DOWARD. AND SWIRLING. THESE ROUGH AIR CURRENTS FROU WIND OBSTRUCTIONS iN 
THE VICINITY CAUSE UNNECESSARY STRAIN, INCREASE VIBRATION. SHORTEN MACHINE LIFE. AND GREATLY REDUCE THE 
ELECTRICAL OUTPUT. THE HIGHER THE CHARGER THE BETfER. FOB THE AIR CURRENTS ARE SMOOTHER AND STEADIER FURTiiER 
FRO!! THE GROUND. FOR GOOD OPERATION. THE CHARGER XUST BE HOUNTED AT LEAST S METERS ( 1 5  FEET) ABOVE ANY 
OBSTRUCTIONS WITHIN 120 HETERS ( 4 0 0  FEET). 

IF THE CHARGER CANNOT BE MOUNTED ANY HIGHER THAN THE SURROUNDING OBSTRUCTIONS. IT SHOULD BE XORE THAN 120 
XETERS (400 FEET) FROU THESE OBSTRUCTIONS. IP THE CHARGER CANNOT BE MOUNTED AS HIGH AS THE SURROUNDING 
OBSTRUCTIONS. IT SHOULD BE PLACED AT LEAST 2 s  0 HETERS (800 FEET] FRO!! THESE OBSTRUCTIONS. NEITHER OF THESE 
INSTALLATIONS ARE RECOHHENDED IN PREFERENCE TO AN INSTALLATION IN WHICH THE CHARGER IS XOUFTEB CONSIDERABLl 
ABOVE THE OBSTRUCTIONS. THEY ARE MERELY SUBSTITUTES FOR THE REGOHHENDEB (BETTER1 TYPE OF INSTALLATION. 

AVERAGE VIND VELOCITY. AND CONSEQUENTLY THE POWER AVAILABLE FROH THE YIND. IS NORHALLY HUCH GREATER AT 
INCREASED TOWER HEIGHTS. IN ADDITION 70 THIS. THE GENERATOR OPERATES AT A HIGHER EFFECIENCY IN XEDIUU WINDS 
THAN IN EXTREHELY LOW WINDS. FOR THESE REASONS. THE BEST TOWER HEIGHT IS OFTEN CONSIDERABLY HIGiiER rHAM THE 
HIP!IHUM 5 HETERS REQUIRED TO CLEAR NEARBY OBSTRUCTIONS. THE APPROXIHATE EFFECT OF INCREASING TOWER HEiCHT :S 
SHOWN IN THE TRBLE BELOW : 

TABLE t - 
EFFECT OF INCREASING THE TOWER HEIGHT 

INCREASING INCREASES INCREASES 
TOWER HEIGHT WINB VELOCITY ENERGY OUTPUT 

ANOTHER IUPORTANT FACT TO REHEHBER IS THAT THE CHARGER SHOULD BE UOUNFED I CLOSE TO THE BATTERY AS 
POSSIBLE. THE FARTHER IT IS MOUNTED FROH THE BATTERY. THE GREATER THE LOSS OF ENERGY IN THE WIRES. SINCE W E  
BATTERY WILL ORDINARILY BE KEPT INDOORS. THE UNIT SHOULD BE XOUNTEQ AS CLOSE TO THE BUILDING AS POSSIBLE. YET 
RETAINING A POSITION HIGH ENOUGH TO RECEIVE AN UNOBSTRUCTEB SWEEP OF THE WINO. BEHEHIER THAT it' THE CHARGER 
IS PLACED FARTHER FROH THE BATTERY. THE WIRING COST YILL aE GREATER FOR 'NO REASONS: 

( 1) THE WIRE HUST BE LONGER AND ' 

( 2 )  THE WIRE HUST 3E A HEAVIER GAUGE (LARGER DIMETER = HORE EXPENSIVE PER FOOT) 

THE SERVICE AND SATISFACTION OF A WIND DRIVEN GENERATOR DEPENDS SO UUCH' UPON PROPER LOCATION THAT IT 
CANNOT BE EHPHASIZED TOO STRONGLY THAT TO HAKE A GOOD INSTALLATION !T !S ABSOLUTELY NECESSARY THAT THE CHARGER 
NOT BE SHIELDED FROU TIlE VIND FROH ANY DIRECTION. INCREASING THE TOWER HEIGHT YILL OFTEN CORRECT AN APPARENT 
SY STEH POWER DEFICIENCY. 

PAGE 1 
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tit C. TOWER SELECTION 

THERE ARE HANY WAYS OF HOUNTING THE UNIT SATISFACTORILY. YHERE A TALL 3UiLDING WITH A COOD. SOLiD ROOF 
SUPPORT STRUCTURE IS AVAILABLE. THE STANDARD TOWER CAN BE USED AS SUPPLIED. L'HBRE A SEPERATE SUPPORT 
STRUCTURE IS NEDED. ANY ONE OF SEVERAL REPUTABLE TOWER HAHUFACTURERS CAM SUPPLY A COMERCIAL TOVER ADEQUATE TO 
YOUR NEEDS. ALTERNATITIVLY, A UOODEN UTILITY POLE OR GUYED. HEAVY STEEL WATER PIPE HAY iE A LESS EXPENSiVE 
nOUNTINC. IN ANY CASE, THE IHPORTANT THINGS ARE : 

( 11 ENOUGH HEIGHT TO. ASSURE GOOD STEADY WINDS. 
(2) ADEQUATE STRENGTH TO WITHSTAND WEIGHT AND WINO LOADS. 
( 3 )  ADELIUATE CLEARANCE BENEEN PROPELLER AND TOYER. 
( 4 )  HlNIHUH VIBRATIONS AND 
(5) ACCESS FOR INSTALLATION AND SERVICE 

THE HOST SEVERE STRENGTH REQUIREHENT FOR A TOVER WILL USUALLY BE IT'S ABILITY TO WITHSTAND THE LARGE 
LATERAL THRUSTS PRODUCED BY THE PROPELLER IN HIGH WINOS. WHILE IT IS RECO~HENDED THAT THE BRAKE aE SET 
WHENEVER WINDS OVER 25 HISEC (55 HPH) ARE ANTICIPATED. THIS IS NOT UWAYS POSSIBLE. THE TOWER HUST BE CAPABLE 
OF VITHSTANDING THE XAXInUn FORCES PRODUCED BY A SPINNING PREOPELLER AT 35 HlSiR ( 8 0  HPH). THIS FORCE IS 
EQUIVILANT TO 127 KC (280 LBS) FOR THE YODEL woz SERIES UNITS AND a27 KG (580 Las) FOX THE ZODEL Y O ~ S  SERIES 
UNITS. 

THE WEIGHT OF TOYER TOP PIVIOTINC ASSQBLY (GENERATOR. TAILVANE. PROPELLER. COVENOR. ETC. !S USUALLY 
O M  A SHALL PORTION OF THE VERTICAL LOAD CARRIED BY THE TOWER IN THE VORST CASE. OTHER LOAD FACTORS ARE 
"LIVE" WEIGHT OF THE INSTALLATION AND SERVICE PERSONNEL. D O W A R D  PULL OF THE GUY WIRES !IF ANY). OEIGHT OF 
AND FORCES PRODUCED'BY HOISTING EQUIPRENT. AN0 BRAKE CABLE FORCES REQUIRED TO PREVENT THE PROP FROU TURNiNG IN 
CTRONG WINDS (OR WHILE SERVICING), HINIHUH RECOHHENOED VERTICAL LOAD CAPACITY. LESS GUY VIRE FORCES. IS 100 
KC (1500 LBS). THIS CAN BE REDUCED TO 225  KG (500 LBS) OM TOWERS DESIGNED TO BE LOWEBED TO THE GROUND EOR 
SERVICING OF THE UNIT. I.E., TOWERS THAT VILL NEVER BE CLIHBED BY SERVICE PERSONNEL. 

EXCESSIVE VIBRATION CAN CAUSE A RUIBLE THROUGHOUT A BUILDING OIL TWER STRUCTURE. THIS CAN aE A 
PARTICULAR PROBLEH WITH ROOF HOUNTED UNITS. FOR THIS REASON, ROOF HOUNFINC IS NOT aECOIMENDE0 WHERE ANY OTHER 
SATISFACTORY OPTIONS ARE AVAILABLE. VIBRATION ALSO REDUCES THE LIFE OF THE VINCHARCER AND TOVER THROUCP 
REPEATED HIGH STRESSES AND FATIGUE. CATASTROPHIC FAILURE. SUCH AS TOWER COLLAPSE. CAN OCOUR WHERE SEVERE 
VIBRATION IS ALLOWED TO OCCUR. 

THESE PROBLEHS CAN OFTEN BE BROUGHT UNDER COHPROL THROUGH B E m R  BALANCE OR TRACKING OF THE UNIT. TOWER 
HEIGHT HUST BE SUFFlClENT TO AVOID ROUGH. TURBULENT AIR DUE TO NEARBY OBSTRUCTIONS. HOWEVER. SOHE VIBRATION 
WILL UWAYS BE TRANSUIlTED TO THE TOWER. IN SOHE CASES. TOWER RESONANCES YILL ONLY OCCUR AT CERTAIN SPEEDS. 
THESE EFFECTS ARE OFTEN DIFFICULT TO PREDICT. AND SHOULD THEREFORE BE CAREFULLY EVALUATED AT THE TIXE THE 
SYSTEH is INITIALLY PUT INTO OPERATION. 

PACE 2 
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kt* A. ASSEHBLY OF STANDARD T W E R  

1 .  INVENTORY AND IDENTIFY THE PARTS GIVEN IN THE PARTS LIST. THE PARTS ARE LISTED AND iLLUSTILATED ilN 
PAGE 1: OF THIS HANUAL. FOR 1 0  FOOT TWERS. ALL TOVER HARDUARE IS ENCLOSED iN A SEPARATE BAG. 

2. EXCEPT VHERE OTHERWISE NOTED. ALL CONNECTIONS ARE HADE VITH 1 / 4 - 2 0  X 314'' CAP SCREWS ( 4 6 6 )  WITH NUT 
( 6 3 8 )  AND LOCXWASHERS ( 4 7 9 1 .  ALL BOLTS MUST BE INSTALLED FRON THE INSIDE OF THE TOVER. L0CXWU:iERS AND NUTS 
ARE INSTALLED ON THE OUTSIDE. THROUGHOUT THE ASSEHBLY PROCEDURE. CARE SHOULD BE TAKEN TO INSURE THAT T'TE 
COLLECTOR RINGS ARE NOT DMAGED. 

NOTE: PARTS ARE IDENTIFIED IN THE FOLLOVING ASSERBLY PROCEDURE BY PART NUMBER (PIX). HARIlVARE SHOULIl BE 
INSTALLED FINGER-TIGHT DURING INITIAL ASSEHBLY. VITH FINAL TIGHTENING DONE ONLY AFTER ALL PARTS ARE IN PLACE. 

3 .  SLIDE THE BENT END OF TOWER LEG ( 1 3 7 1 )  INSIDE OF UPPER COLLECTOR RING ( 1 4 0 8  JR 5 9 9 6 2 )  SRACKET. 
SECURING TO UPPER AND LOVER BRACKETS WITH FOUR SCREWS. REPEAT FOR THE OTHER THREE LECS. 

4. CONNECT THE FOUR LEGS TOGETHER VITH THE FOUR UPPER CROSS BRACES ( 1 2 0  . 

5 .  FOR 5  FOOT TOWERS. ATTACH TOVER FEET AS DESCRIBED IN STEP 1 4 .  FOR 10 FOOT TWERS. PROCEED TO STEP 6. 

6 .  VITH 5  FOOT STUB SECTION LAYING ON ITS SIDE. ALIGN ONE OF THE LEGS WITH VITH A TOWER LEG iXTENSION 
( 9 3 0 ) .  NOTE THAT THE 2 HOLES NEAR THE MIDDLE OF THE EXTENSION SHOULD aE NEARER TO THE eonon OF THE TOYER. 
I. E.. FURTHER AVAY FROH THE UPPER T W E R  LEG TO WHICH IT VILL BE ATTACHED. 

7. SECURE THE LOWER AND UPPER LECS TOGETHER VITH 2 SCREWS IN THE UPPER 2 HOLES ONLY. TIGHTEN WITH X 
WRENCH. 

I. REPEAT STEPS 6 AND 7 FOR THE OTHER 3  LECS. 

9. CONNECT THE FOUR LOVER LEGS TOGETHER VITH THE FOUR HID-BRACES ( 9 2 9 ) .  VITH THE BRACES FLAT SIDE 'JP ON 
W E  OUTBOARD SIDE OF THE LECS. 

t o .  CROSS 2  LOVER CROSS BRACES TO FORH AN nxm. CONNECTING WITH A SINGLE SCREW. REPEAT w m i  THREE OTHER 
PAIRS OF LOVER CROSS-BRACES TO FORH A TOTAL OF FOUR "I" SHAPED ASSEHBLYS. 

1 1 .  SLIP ONE "Xu BRACE INSIDE THE LOVER TOVER SECTION. VITH THE Z  SHORT LEGS OF THE "X" TOVARD THE TOP 
(COLLECTOR RIG END) OF THE TOWER. VITH 2  SCREWS. SECURE THE 2 HAL'IES OF THE "X" BRACE TO THE HID BRACE i J 2 9 ) .  

1 2 .  ALIGN ?HE UPPER END HOLES IN THE "I" BRACE WITH THE 2  LYUSED HOLES WHERE THE TOVER LEG ( 1 3 7 1 )  HEETS 
THE TOVER LEG EXTENSION ( 9 3 0 ) .  LAY IN THE TOP BRACE ( 9 2 8 )  ON THE OUTBOARU BIDE, VITH THE SLAT SIDE UP. 
SECURE THE TOVER LEGS. "X" BRACE. AND TOP BRACE TOGETHER USINC 2 OF THE LONGER 1 / 4 - 2 0  X 1" SCREVS ( 4 3 9 ) .  

1 3 .  REPEAT STEPS 1 1  AND 1 2  FOR THE OTHER THREE SIDES OF THE TOVER. 

1 4 .  ATTACH THE LWER HOLE IN A TOWER FOOT TO THE LOVER HOLE IN A LEG. USING A LARGER 5 1 1 b "  CAP SCREW 
( 4 6 7 1 .  NUT ( 4 5 1 1 .  AND LOCKVASHER 1 .480 ) .  

1 5 .  EROR THE INBOARD SIDE OUT. INSERT A SCREV THROUGH THE RERAINING HOLE !X THE LEG THROUGH THE SLOTTED 
HOLE IN THE FOOT. ON 10 FOOT TOVERS. THE LOOSE END OF THE "Xu BRACE SHOULD ALSO aE SECURBO BY T!4IS SCREW. 
INSTALL A FLAT VASHER ( 5 1 2 )  PRIOR TO TIGHTENING THE HUT AND LOCKVASHER. REPEAT STEPS 19 AND 15 ON THE 
REMINING 3  TOVEB FEET. 

1 6 .  ON 10 FOOT TOWERS. SECURE THE RERAINING LOOSE 'IH BRACE ENDS TO THE LOVER END OF THE TOWER LEG 
EXTENSIONS. 

17. TIGHTEN ALL CONNECTIONS VlTH YRENCHES. EXCEPT FOR THE Z SCREWS HOLDING.EACH FOOT TO THE TOYER. 
THESE SHOULD BE TIGHTENED ATTER THE T W E R  FEET HAVE aEEN SECURED TO THE ROOF DURING INSTALLATION. 

(FIVE FOOT TOVER EXTENSION: AN ADDITIONAL 5 FOOT SECTION IS AVAILABLE TO HAKE A 13 FOOT TOVER. THE LEG9 
OF THE LWER EXTENSION ARE BOLTED ON THE OUTSIDE OF THE LEGS OF THE UPPER SECTION. BE SURE THAT ALL CROSS 
BRACES ARE PUT IN THEIR PROPER POSITION). 

EACH FOOT IS ATTACHED VITH TWO BOLTS. THE LOVER ONE IS 5 1 1 6 "  X 3 1  4 "  AND IS PROVIDED VITH LOCK VASHER AND 
NUT. THE UPPER ONE IS 114"  X 3 1 4 "  AND IS PROVIDED VITH A LOCK VASHER. FLAT VASHER AND NUT. IN THE 5-COOT 4 

TWER THE CROSS IRACES ARE BOLTED TO THE 3ACX SIDE OF i'HE UPPER BOLT THAT EXTENUS TdROUGH THE EOQT. 

*** B. LEVELING THE TOYER TOP 

REGARDLESS OF VHAT TYPE OF TOWER IS USED. THE TOWER TOP XUST BE PLUM. THIS EASILY BE CHECKED BY 
PLACING THE FLAT SIDE OF A PIECE OF 2 X 4 ,  SIX iNCHES LONG. AGAINST THE HOUNTING PIPE DIRECTLY 3ELOU THE 
COLLECTOR RING AND PLACING A LEVEL AGAINST THE 2  X 4. IF THE STANDARD TOVER LEANS IN ANY DIRECTION IT SHOULD 
BE CORRECTED BY PLACING HETAL SHIMS UNDER ONE OR MORE OF THE TOVER FEET. 



1 t 1  C. VIRING THE TOWER. INSTRUHENT PANEL. BATTERY. AND LOADS 

ALL TOWER, INSTRUHENT PANEL. AND BATTERY VIRING SHOULD BE IN PLACE BEFORE THE GENERATOR UNIT IS iiISTALLED 
ON THE TOVER. THIS IS PARTICULARLY IUPORTANT ON XODEL W02-112. WHlCH CAN BE DWAGED iF ALLOWED TO SPIN 
WITHOUT BEING CONNECTED TO THE BATTERY. 

C-1. VIRING THE T W E R  

ON HODEL VO2 THERE ARE TWO TERHINALS ON OPPOSITE SIDES OF THE UPPER TOVER SUPPORT PLATE. THESE TERHINALS 
ARE UARKED (t) AND ( - )  ON THE TOP SIDE OF THIS PLATE. ON HODEL W045 THERE ARE THREE TERMINALS. iN THE BOX 
JUST BELOW THE COLLECTOR RINGS. W E N  CONNECTING THE LEAD VIRES TO THESE TEMINALS BE SURE THAT THEY ARE 
HARKED IN SOHE VAY SO THAT THEIR IDENTITY DOES NOT BECOHE CONFUSED. 'FHE LEAD WIRES SHOULD BE Of LARGE ENOUGH 
UIAUETER TO CARRY THE CURRENT WITH VERY LITTLE LOSS. SEE TABLE 2 FOR RECOMENDED VIRE SIZES. FOR A GIVEN 
DISTANCE FROH THE GENERATOR TO THE BATTERY. THE SHORTER AND THE LARGER THE WIRES THE BETTER. WITH LONG VIRES 
OF SHALL DIMETER OVER HALF OF THE GENERATED ENERGY nu BE LOST. UNDER THESE CONDITIONS THE GENERATOR IS ALSO 
WORKED 1 A HUCH HIGHER VOLTAGE AND PRODUCES EXTRA WEAR AND LOAD ON THE GEHERATOR. 

THE VIRES ON THE TOVER SHOULD BE HELD IN PLACE VITH INSULATORS SO THEY CANNOT SVAY IN THE YIND NOR BE 
STRUCK BY THE PROPELLER. IN CONNECTING THESE WIRES. BE SURE THAT THE INSULATION IS THOROUGHLY SCRAPED OFF. 
CRIHP AND SOLDER A TERHINAL LUG OR BEND A LOOP IN THE WIRE BEFORE PUTTING IT ON THE TERHIHAL BOLT. iF THE 
VIRE IS BENT AROUND THE BOLT, THE INSULATING WASHERS nrt BE INJURED. 

ON HODEL SERIES W02. THE WIRE FROH THE POSITIVE (t) TERHINAL ON THE TOWER GOES TO THE ("Aw GEN. TERUINAL 
ON THE PANEL. THE VIRE FROH THE NEGATIVE ( - 1  TERHINAL ON THE TOWER GOES TO THE ("F" LEN.-BAT.) 'CERHINAL ON 
THE PANEL. 

ON HODEL SERIES W045 THE VIRE FROH THE (t) TERHINAL ON THE TOVER GOES TO THE TERHINAL flARIED (GEN t) IN 
THE CONTROL CABINET. THE WIRE FROH THE (F) TERHINAL GOES TO THE (FIELD) TERHINAL IN THE CABINET. THE ( - 1  
TERHINAL ON THE TOVER IS GROUNDED TO THE CABINET AT THE (BAT-GEN) BOLT. 

TABLE 2. 
BECOH!lENDED LEAD.VIRES SIZES AND BATTERY CAPACITIES 

LEAD VIRE GAUGES 
RATED nrx (t) AND ( - )  (PI BATTERY 

HODEL VOLTS VATPS UNDER 100- UNDER 100- CAPACITY 
. . . . . . . . . . . . . . . . . . . . . .  100 ' 200 ' 100 ' 200 ' W P  HR 
WOZ-212 12 100 6 4 ---- ---- 220 
V02-224 24 200 10 0 ---- ---- 110 
WO45-212 12 450 4 2 I0 8 440 
YO45-224 24 450 6 4 12 10 2 2 0  
V045-236 36 450 8 6 12 12 150 
W045-241 48 9 5 0  10 I 1 2 12 110 

* C-2. LIGHTNING PROTECTION. 

THE CHARGER WILL SERVE AS A PROTECTION AGAINST LIGHTNING IF IT IS PROPERLY GROUNDED. TO GROUND IT 
CONNECT ONE END OF A PIECE OF NO. 4 COPPER - WIRE TO THE NEGATIVE TERHINAL ON THE TOWER AND THE OTHER EN0 TO A 
314' GALVANIZED VATER PIPE DRIVEN 0 FEET INTO THE GROUND. BE SURE GOOD PEMANENT CONNECTIONS ARE UADE ON BOTH 
ENDS; A SOLDERLESS TEMINAL OR BOLT IS SATISFACTORY FOR CONNECTING THE VIRE TO THE ROD. 

C-3. CONNECTING WIRES FROH PANEL TO BATTERY 

FOR GOOD SERVICE. IT IS NECESSARY TO USE A BATTERY OF LARGE c r p r c m .  RECO~ENDED BATTERY CAPACITIES ARE 
GIVEN IN TABLE 2. HOST HIGHLY RECOHHENDED IS THE DEEP CYCLE' TYPE BATTERY, SUCH AS NORHALLY USED IN ELECTRIC 
VEHICLES. THESE BATTERIES ARE ESPECIALLY DESiGNED FOR HAXIHUH LIFE UNDER REPEATED CHARGE - DISCHARGE CYCL!NC. 
W I L E  FURNISHING A FAIRLY SHALL MOUNT OF CURRENT OVER A LONG PERIOD OF TIUE. THE LEAST DESIRABLE TYPE iS A 
REGULAR AUTOHOTIVE BATTERY. AUTOUOTIVE BATTERIES ARE DESIGNED TO FURNISH EXTREHELY HIGH CURRENT FOR STARTING 
PURPOSES. AND MUST BE KEPT NEAB FULL CHARGE AT ALE TIHES IN ARBER TO PROVIDE SATISFACTORY LIFE. 

REGARDLESS OF THE TYPE OF BA?TERY USED, BE SURE THAT THE TERHINALS UAKE A GGOD CONNECTION AND CONT!NUE TO 
UAKE A GOOD CONNECTION. POOR CONNECTIONS TO THE BATTERY ARE LIABLE TO CAUSE RADIO iHTERFERENCE AN0 BURNING 
OUT OF LIGHT 3ULBS AND RADIOS DURING PERIODS W E N  THE GENERATOR IS CHARGING AT A GOOD BATE. BATTERY CL!PS ARE 
WIDELY USED TO HAKE CONNECTIONS. NOT BECAUSE THEY HAKE A GOOD BATTERY CONNECTION BUT BECAUSE THEY ARE HANDY. 
THE s n m  MOUNT OF TIHE AND UONEY SPENT IN RAKING A GoOD BATTERY CONNECTION IS WELL VORTH VHILE. 

THE BATPERIES MIST BE CONNECTED IN THE PROPER CONFIGURATION IN ORDER TO SUPPLY THE CORRECT VOLTAGE AND 
MPERE - HOUR CAPACITY. WHEN 'FdO OR XORE BATTERIES ARE CONNECTED IN SERIES. THE TOTAL VOLTAGE IS OETEMINED 
BY ADDING THE VOLTAGE OF THE INDIVIDUAL BATTERIES. THE AHPERE - HOUR CAPACITY OF THE SYSTEM IS THE SAHE AS 
THE CAPACITY OF EACH INDIVIDUAL BATTERY IN THE CHAIN. VHEN CONNECTED IN PARALLEL. THE SYSTEH VOLTAGE !S THE 
S M E  AS THAT OF THE INDIVIDUAL BATFERIES. VHILP THE AUPERE - HOUR CAPACITY IS DETERMINED BY ADDING THE 
CAPACITIES OF EACH BATTERY IN THE CHAIN. 

* C-4. COHNECTING LOADS TO BATTERY 

IF LIGHTS ARE TO BE CONNECTED TO THE BATTERY THE WIRES nAr aE CONNECTED DIRECTLY TO THE BATTERY TERUIHALS 
OR TO THE BATTERY TERUINALS ON THE PANEL. ONE OF THE VIRES LEADING TQ T'dE LIGHTS SHOULD 3E EQUIPPED WITH A 
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FUSE TO PROTECT THE CIRCUIT. IF THE LIGHTS GET BRIGHTER AND DINHER AS THE GENERATOR CHARGING RATE INCREASES 
AND DECREASES THE BATTERY TEMINALS ARE PERHAPS CORRODED. REHOVE THE TERnINALS AND CLEAN THE CONNECTIONS IF 
NECESSARY. 

IN THE CASE OF A RADIO OR OTHER ELECTRONIC DEVICE. HOWEVER. A POOR BAXERY CONNECTION IS NOT AS EASILY 
NOTICED AND IT nAY BE INJURED BY THE HIGHER VOLTAGE. FOR THIS REASON IT IS RECOMENDED THAT THE BADIO a E  
CONNECTED DIRECTLY TO THE BAXERY RATHER THAN TO THE TERHINALS ON THE PANEL. 

*a*  D. USEHBLING THE WINCHARGER 

ASSEHBLY OF THE UNIT IS USUALLY DONE ON THE GROUND BEFORE HOISTING. HOST ASSEHBLY OPERATIONS CAN BE DONE 
ON THE TWER. BUT ARE nucn UORE DIFFICULT. 

ASSEHBLY IS HOST EASILY DONE ON A BENCH. TABLE TOP. OR SIHILAR ELEVATED PLATFORH. LAY 3 E  GENERATOR ON 
ITS SIDE ON THE TABLE WITH THE INPUT SHAFT END HANGING OVER THE EDGE. 

THE GENERATOR IS SUPPORTED BY A TURNTABLE SHAFT VHICH IS SHIPPED AS PART OF THE COLLECTOR RING ASSEHBLY. 
DISASSEHBLE THE COLLECTOR RING COVER BY REHOVING THE N O  SCREWS HOLDING THE COVER HALVES TOGETHER. THE COVER 
HALVES. ALONG WITH SCREWS. NUTS. AND LOCX WASHERS. SHOULD TEUORARILY SET ASIDE TOGETHER. THEY WILL aE 
REASSEHBLED AFTER THE UNIT HAS BEEN SET IN POSITION ON THE TOWER. iiEHOVE THE TURNTABLE SHAFT. TOP COVER 
PLATE. PIVOT BEARING, AND BEARING WASHER. INSERT THE TURNTABLE SHAFT BETWEEN THE GENERATOR END BRACXETS. AND 
ATTACH VITH N O  5 1  16"  1 1" BOLTS VITH NUTS AND LOCKWASHERS. 

SLIP THE TOP COLLECTOR RING COVER PLATE OVER THE TURNTABLE SHAFT WITH THE CONVEX SIDE TOWARD THE 
GENERATOR HOUNTING BRACXETS. SLIP ON THE UPPER BEARING YASHER. aALL THURST BEARING. AND LOWER BEARING WASHER. 
WRAP STRING OR TAPE AROUND THE SHAFT TO TEHPORARILY HOLD THESE IN PLACE DURING HOISTING. 

ASSEHBLE THE TAIL VANE SECTIONS ON THE VANE ANGLE USING 114" 1 3 1 9 "  BOLTS. THEN FASTEN THE ONE VANE 
9RACE TO THE VANE. REHEHBER. THERE IS ONLY ONE VANE BRACE AND IT IS PLACED ON THE SIDE OF THE VANE THAT DOES 
NOT REST AGAINST THE VANE ANGLE. NEXT BOLT THE VANE ANGLE ASSEHBLY TO THE ZNO PLATE OF THE GENERATOR USING 
51 '1 &' DIAHETER BOLTS. IT HAY BE NECESSARY TO LOOSEN THE BOLTS HOLDING THE END BRACXETS TO THE GENERATOR AND 
TURNTABLE IN ORDER TO HAKE ALL HOLES LINE UP. ON XODEL WOZ. THE OPTIONAL VOLTAGE REGULATOR ATTACHES AT THE 
REAR TAIL VANE BOLT, AS DESCRIBED IN THE REGULATOR INSTALLATION !USTRUCTIONS SUPPLIED UlTH THE OPTlONAL 
REGULATOR. COHPLETE THE WIRING OF THE REGULATOR. THE RECTIFIER ASSEHBLY MODULE FOR THE UODEL U02-224  9AS A 
LARGE CABLE TO ELECTRICALLY CONNECT THE RECTIFIER TO THE GENERATOR. THIS CABLE.VILL EXIT THE RECTIFIER HOllULE 
FROH THE BOTTOH SIDE W E N  THE ASSENBLY IS PROPERLY INSTALLED ON THE N O  REAR TAIL VANE 90115. 

THE GOVERNOR IS SHIPPED VITH THE HOUNTINC BOLTS IN PLACE. INSERT THESE BOLTS THROUGH THE PROPELLER FBOH 
THE SIDE LABELED "UOUNT WITH THIS SIDE FACING WIND', AND THROUGH THE BRAKE DRUH. THEN LIFT THIS ASSEHBLY TO 
?HE GENERATOR AND INSERT THE BOLTS THROUGH THE HUB. PUT ON- THE LOCWASHERS AND NUTS ON THE BACK SIDE. 

SPIN THE PROPELLER THROUGH ONE FULL REVOLUTION TO CHECX FOR RUBBING OF THE BRAKE SHOE ON THE DRUH. IF 
dBBING IS HEARD, NOTE THE POINT ON THE SHOE WHERE CONTACT IS UADE. USING A PAIR OF CHANNEL LOCXS OR SINILAR 
LEVER. GRASP THE BRAKE LEVER NEAR THE PIVOT. N I S T  TO THE SIDE UNTIL THE RUBBING IS ELIHINATED. 

THE UNIT IS N W  READY TO BE HOISTED. 

*cn E. HOUNTINC THE VINCHARGER 

HOUNTING OF THE VINCHARGER ON THE T W E B  SHOULD BE DONE ON A CALU DAY. A UINIHUU OF W O  STRONG PEOPLE ARE 
NEEDED TO DO THE JOB. 

BEFORE THE UNIT IS HOISTED. THE COLLECTOR RING PIVOT SUPORT AssEneLY SHOULD aE IN PLACE AND LEVEL. ALL 
WIRING OF THE T W E R  TO THE CONTROL PANEL SHOULD BE CMPLETED, AND THE BAXERY SHOULD BE CONNECTED. 

HOISTING IS HOST CONVENIENTLY DONE USING A CRANE OR CHERRY PICKER. IF NOT AVAILABLE, A DAVIT TYPE 
HOISTING AR.. CONNECTED TO THE TOWER, MY BE USED. A PULLEY* BLOCK AND TACXLE, OR CHAINFALL vim EXTRA CHAIN 
CAN BE HUNG FROH THE DAVIT. THE BRAKE ROD HAP BE USED AS A LIFTING EYE. BUT THE HOOK SHOULD BE TIED TO THE 
PROPELLER SIDE OF THE BRAKE SPRING HOLDER TO PREVENT IT FROH SLIPPING FORWARD ALONG THE ROD. IE 2OPE IS USED 
FQR HOISTING. THE BRAKE aon SHOULD eE WRAPPED WITH SEVERAL LAPEE OF TAPE TO PSEVENT THE ROPE FIBERS rRon 
BEING CUT BY THE SHARP EDGES ON THE LOVER SIDE. 

IF A SIKPLE PULLEY ARRANGEHENT IS USED. A WINCH IS NOMALLY NECESSARY TO CONTROL THE WEIGHT OF THE UNIT 
DURING HOISTING. THIS WINCH SHOULD BE OF THE HAND-POWERED TYPE TO AVOID HOVINC THE UNIT T!lO FAST WHILE SETTING 
IT ATOP THE TOWER. 

RECOHHENDED HINIHUH CAPACITY OF ALL HOISTING EQUIPHEIR (DAVITS. PULLEYS. ROPES OR CHAINS. WINCHES. HOOKS. 
ETCl IS FIVE TIRES THE HOISTING WEIGHT (GENERATOR, TAIL VANE. PROPELLER. GOVERNOR. BRAKE DRUH. TURNTABLE SHAFT 
OF THE UNIT. HOISTING WEIGHT FOR THE UODEL WOZ IS 27 KG ( 6 0  LB) . HOISTING WEIGHT FOR THE XODEL YO 4 5  IS 15 IG 
(100 LB) . 

ALL PERSONNEL WORXING ON THE TOWER SHOULD BE EQUIPPED VITH SAFETY BELTS. A TOOL BELT IS ALSO USEFUL. 

WHILE RAISING THE UNIT, CARE MUST BE TAKEN TO PREVENT THE UNIT FROH HITl'ING AND RUBBING AGAINST THE 
TOWER. THIS IS HOST EASILY DONE BY TYING ONE OR IVO ROPES TO THE UNIT. AND USING THEH TO FULL IT AWAY FROH 
THE TWER 1 IT IS BAISED. 

PAGE 5 
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THE UNIT SHOULD BE SLOVLY LOVERED ONTO THE TOVER AS ONE CL!HBER. EQUIPPED WITH A SAFETY BELT. GUIDES THE 
TURNTABLE SHAFT INTO PLACE. ONCE THE SHAFT IS STARTED INTO THE PIVOT SUPPORT. THE TAPE HOLDING THE BEARING 
AND COVER PLATE CAN aE REHOVED. LOWER THE UNIT GENTLY TO E S T  ON THE PIIIOT SUPPORT. ALIGNING THE TWO TABS ON 
THE COVER PLATE WITK THE TAIL VANE SIDE OF THE GENERATOR HOUNTING BRACXETS. 

NEXT. PASS THE BRAKE ROD THROUGH THE SHALL WASHER PROVIDED. DROP THE ROD THROUGH THE END HOLE IN THE 
BRAKE LEVER AND DOWN THROUGH THE TURNTABLE SHAFT. THE BOTTOH END OF THE ROD CAN N W  BE LOOPED TO CONNECT TO A 
ROPE OR CHAIN LEADING TO THE a m  OF THE TWER VITHIN EASY REACH OF THE GROUND. SO THAT THE UNIT CAN BE SHUT 
OFF WHEN DESIRED. 

. THE NEXT STEP IS TO INSTALL THE COLLECTOR RING COVER HALVES. WHICH INCLUDE THE BRUSHES. THE HALF w I m  
THE ( " - " )  TEMINAL GOES ON THE RIGHT SIDE; AS SEEN LOOKING FROH TAIL VANE TOWARB PROPELLER. THE LIPS ON THE 
COVER HALVES SHOULD OVERLAP THE TOP COVER PLATE. 

THE GENERATOR LEAD VIRES CAN NOV BE CONNECTED TO THE TEMINAL BOLTS ON THE COLLECTOR XING COVER. WIRES 
TAGGED ("POS') CONNECT TO THE ( "tm) TEMINAL. ("NEG') VIRES TO THE f a - " )  TERHINAL. AND ("FLD') WIRES TO f "F") . 
ON HODEL WOZ UNITS YITH VOLTAGE REGULATORS. THE RED REGULATOR LEAD CONNECTS TO PO8 (t). AND THE W I T E  TO NEG 

( - J .  

THE UNIT SHOULD N W  BE PIVOTED ONE FULL REVOLUTION ON THE TURNTABLE TO CHECK FOR FREE HOVEHENT AND LEAD 
WIRE CLEARANCE. RE-ROUTE ALL WIRES AS NECESSARY. US~NC TAPE OR YIRE TIES TO HOLD YIRES WELL AWAY FRon ANY 
NEARBY PARTS. 

TO AVOID VIBRATION IT IS IHPORTANT THAT BOTH PROPELLER TIPS AND BOTH GOVERNOR FLAPS TRAVEL AT EIlUAL 
DISTANCES FROH THE T W E R  LEGS. THIS DISTANCE CAN EASILY BE HEASURED. BE SURE THAT THE CHARGER ROES NOT 
REVOLVE ON THE TURNTABLE W I L E  TAKING THESE HEASUREHENTS. IF ONLY A SHALL MOUNT OF PROPELLER TRACKING 
CORRECTION IS NECESSARY IT HAY BE ACCOHPLISHED BY TIGHTENING ONE OF THE PROPELLER BOLTS A LilTLE HORE, iF 
HORE CORRECTION IS NECESSARY. INSERT A THIN HETAL SHlH BEWEEN THE HUB AND THE PROPELLER: TO DO THIS VILL 
REWIRE LOOSENING THE PROPELLER BOLTS. GOVERNOR TRACKING CAN aE DONE 0% GRASPING THE FRAHE JUST INSlDE THE 
FLAPS AND GENTLY BENDING TOWARD OR AWAY tuon THE TWER AS REQUIRED. 

BEFORE DESCENDING THE TWER, GIVE THE INSTALLATION A FINAL VISUAL CHECK. AND DOUBLE CHECK. ALL BOLTS AND 
SCREWS TO INSURE THAT THE% ARE TIGHT. 

Y* *  F . INSTALLATI ON CHECK 

* NOTICE: * THE FOLLOVING PROCEDURE FOB "HOTORING" LPPLIES ONLY TO W02-212. 200 VATT. 12 VOLT 
WINCHARGER. ALTHOUGH NO HARH WILL OCCUR IN A ~ P T I N C  TO "noToRm THE RECTIFIED AC TYPE UNITS. THE PROPELLER 
WI LL NOT mnomn. . 

AFTER COHPLETING ALL CONNECTIONS ON THE HODEL W02-212. IT IS ADVISABLE TO "flOT0Rn THE GENERATOR. THIS 
VILL PROPERLY POLARIZE THE GENERATOR AND VILL ALSO INDICATE WHETHER OR NOT THE PLECTRICAL CIRCUIT IS COHPLETE. 
3 1 5  INSTALLATION CHECK IS REST QDE WHEN THERE IS NO VIND. DURING PERIODS OF LOW WINO VELOC!TY THERE IS NO 
POSITIVE WAY OF MOVING WHETHER THE GENERATOR IS "HOTORINGm OR WHETHER THE WIND I 9  CAUSING THE PROPELLER TO 
TURN. 

BEFORE r\TTEHPTING TO HOTOR THE GENERATOR. RELEASE THE BRAKE. REHOVE THE POSITIVE GENERATOR LEAD FROH THE 
('An GEN) TERMINAL BOLT ON THE INSTRWENT PANEL. FIRHLY PRESS THE END OF THIS POSITIVE GENERATOR LEAD TO ?HE 
BASE OF THE LARGE ALUHINUH HEAT SINK nournPo ON THE PANEL. THE ~ E T E R  SHOULD SHOW A DISCHARGE OF 
APPROXIHATELY 4 TO b MPERES WHILE HOTQRING IN NO WIND. IF IT DOES NOT. SOHETHING IS WRONG - SEE "LOCATING 
TROUBLE". IF THE INSTALLATION IS COHPLETED WHEN THERE IS WIND. ONE PERSON SHOULD RELEASE THE BRAKE AND 
ANOTHER PERSON SHOULD HOTOR THE GENERATOR THE INSTANT THE BRAKE IS RELEASED BEFORE IT HA9 A C!lANCE TO PICK UP 
SPEED. 
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............................................................................................................. 
111. ------ SERVICE ------ 

**I A. PROPER CHARGER INSTALLATION 

IT IS ABSOLUTELY NECESSARY THAT THE CHARCER BE INSTALLED WHERE THE PROPELLER WILL OBTAIN THE FULL SWEEP 
OF THE WINO FROW ALL DIRECTIONS. UNLESS YOUR CHARCER IS PROPERLY INSTALLED IT CANNOT GIVE GOOD PEIFORMNCE. 
IN THE HAJORITY OF CASES OF POOR PERFOMANCE. THE INSTALLATION IS FAULTY. REHEHBER. THE CHARGER SHOULD BE AT 
LEAST 5 HETERS (15 FEET) HIGHER THAN ANY OBSTRUCTION WITHIN 400 FEET. 

ttt 8. BATTERY CARE. 

THE HOST IllPORTANT PRECAUTIONS IN CARING FOR THE BAlTERY ARE TO KEEP THE TEMINALS CLEAN AND T O  ADD 
ENOUGH DISTILLED WATER OCCASIONALLY TO KEEP THE LIQUID ABOUT HALF INCH ABOVE THE PLATES. ?ETROLEUH :ELL! 
APPLIED TO THE BATTERY POSTS AND LEAD VIRE TERHINALS WILL HELP TO PREVENT CORROSION. IF THEY DO BECOHE 
CORRODED THEY YAY 8E CLEANED VITH A LITTLE BAKING SODA AND WATER. IF BATTERY ACID IS SPILLED ON THE CLOTHING 
OR FLOOR IT SHOULD BE NEUTRALIZED IRHEDIATELY VITH BAXING SODA. WASHING SODA OR HOUSEHOLD AHfIONIA. 

SOWBIHES A PLATE IN A BATTERY BECOMES SHORTED. IESULTINC IN A DEAD BATTERY. AND THE FAULT IS LAID TO THE 
GENERATOR. OBSERVE ,THE t3METER TO SEE THAT THE GENERATOR IS CHARGING PROPERLY DURING GOOD STEADY WIND. IF 
THE BATTERY CANNOT BE KEPT CHARGED. AND THE GENERATOR IS WORKING PROPERLY. EITHER THE LOAD IS TOO HEAVY OR THE 
BATTERY IS FAULTY. 

stt C. BRUSHES 

* C-1 GENERATOR BRUSHES 

CURRENT IS TAKEN FROH THE GENERATOR'S ROTATING ARWATURE THROUCH THE BRUSHES. WHICH RUN AGAINST A 
COHHUTATOR OR SLIP RINGS ON THE FRONT END OF THE ARMATURE. THE HODEL '101-212 USES TWO BRUSHES VITH A 49 BAR 
COHHUTATOR. THE HODEL .W02-224 AND YO45 USE THREE PARALLEL SLIP RINGS. WITH Y O  BRUSHES RUNNING ON EACH FOB A 
TOTAL OF SIX SRUSHES. THE BRUSHES ARE ACCESSED 9Y LOOSENING THE BRUSH COVER SCREWS iNOUGH TO ilEHOVE THE 
COVERS. 

THE BRUSHES ARE AN IHPORTANT ITEH. NEVER WAIT UNTIL THE BRUSHES BECOHE WORN TO REPLACE THEH. AS THIS IS 
INJURIOUS TO THE COHHUTATOR OR SLIP RINCS. BY CHECXING THE BRUSHES OCCASIONALLY, IT IS A SIHPLE HATTER TO 
CHANCE THEM aEFORE THEY ARE WORN SO LOW THAT THE SPRING TENSION IS TAKEN OFF THE BRUSH. THE LOOSE SRUSH THEX 
RAKES POOR CONTACT AND RESULTS IN BURNING OF THE COMJTATOR flR SLIP RINCS. THE HODEL W02-212 aRUSHES HAVE 
BEEN ADJUSTED AT THE FACTORY FOR THE BEST GENERATOR PERFOMANCE. DO NOT TRY TO inPROVE THIS SETTING. NO 
ADJUSTHENT IS REOUIREB ON THE HODEL W02-224 OR WQ45. 

ON THE M D E L  VOZ-ZlZ . THE BRUSHES SHOULD BE CHECKED AFTER ONE YEAR OF OPERATION. AND EVERY SIX HONTHS 
THEREAFTER. ON HODEL V02-224 AND W045. BRUSHES SHOULD BE CHEKED ONCE EVERY TWO YEARS. UNDER SEVERE OPERATING 
CONDITIONS, IT IS ADVISABLE TO CHECK BRUSHES HORE OFTEN. A RECORD SHOULD BE KEPT OF DATES VHEN THE BRUSHES 
ARE CHECKED AND CHANGED. 

THE BRUSHES ON THE nonu woz ARE LOCATED UNDER THE no t o m  COVER PLATES. THESE HAY BE CHECXED WITHOUT 
REHOVINC THE BRUSHES FROH THE UNIT BY OBSERVING THE POSITION OF THE BRUSH SARINC RELATIVE TO iTS STOP. THE 
ENBS OF NEV BRUSHES WILL BE APPROXIHATELY FLUSH VITH THE END OF THE 9RUSH HOLDER. AS WEAR (ICCURS. THE BRUSHES 
WILL BE PUSHED FARTHER INTO THE HOLDER BY THE BRUSH SPRINC. THE END OF THE SPRINC PROGRESSES THROUGH A SLOT 
IN THE HOLDER UNTIL IT STOPS AGAINST THE END OF THE SLOT. THE BRUSHES SHOULD BE REPLACED VHEN THE SPR!NC END 
COMES WITHIN 2 HH (1116 INCH) OF THE END OF THE SLOT. 

THE SIX BRUSHES ON THE HODELS W02-224 AND VU4S ARE LOCATED UNDER THE TVO UPPER BRUSH COVERS, THESE XUST 
BE REHOVED FROM THE GENERATOR TO BE CHECXED.. W E N  REMOVING AND REPLACING BRUSHES, CARE HUST BE TAKEN TO AVOID 
DROPPING SCREWS AND CONNECTING STRIPS INTO THE GENERATOR. BY CHECXING ONE SIDE OF THE GENERATOR AT A TIHE. 
THE CONNECTING STRIPS CAN BE LEFT IN PLACE. IF PARTS ARE DROPPED, THEY CAN USUALLY BE RETRIEVED THROUCH THE 
LOVER BRUSH COVERS. THE LENCTH OF A NEW BRUSH (LENGTH OF THE FULL CROSS SECTION ONLY, LESS SPRING LOCAT!NG 
TAR) IS APPROXIMATELY 19HH (314 INCH). BRUSHES SHOULD aE REPLACED M E  WORN JOVN TO 1Pfq! (3111 INCH) OR LESS. 
UNDER NORMAL CONDITONS. A SET OF BRUSHES SHOULD LAST SEVERAL YEARS. WHEN XEPLACING THE BRUSHES. BE SURE TO 
RE-CONNECT THE THREE RECTIFIER LEADS. THESE LEADS HAY BE CONNECTED TO THE BRUSHES IN ANY ORDER -- THEIR 
POSITIONS ARE INTPRCHANCEAELE. BE SURE THAT ALL SCREWS ARE TIGHT BEFORE XEPLACING THE !RUSH COVERS. 

I C-2. COLLECTOR RING BRUSHES 

THE COLLECTOR RINC 3RUSHES ARE LOCATED ON THE INSIDE OF THE COVER HALVES. THEY SHOULD BE CHECXED 
OCCASSIONALLY FOR VEAR AND SPRINC TENSION. THICKNESS OF A NEW BRUSH IS 3.2M (118 INCH) ON HODEL W02. AND 
1.8RH (311 b INCH) ON HODEL W045. THE BRUSH AND SPRINC ASSEHBLY SHOULD BE REPLACED VHEN THE BRUSHES ARE WORN 
TO A THiCKNESS OF IHR (1132 INCH). FOR PROPER BRUSH SPRINC TENSION. THE NEAREST POINTS SHOULD 9E 
APPROXIHATELY 30HH (1-118 INCH) APART IN THE FREE POSITION. AND THE no SPRING LEGS SHOULD BE RENT TO 
APPROXIHATELY THE SAHE ANGLE. 

ttt D. GREASING THE CHARGER 

r 0-1. GENERATOR: 
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THE GENERATOR IS ZOUIPPED VITH DOUBLE CREASED SEALED BALL BEARINGS AND WILL NOT RELlUIRE FURTHER CREASING 

FOR ITS ENTIRE LIFE. 

* 3-2. PIVOT BEARING AND TURNTABLE SHAFT: 

THE COLLECTOR RING PIVOT BEARING SHOULD OCCASSIONALLY BE GREASED UNLESS THIS IS WELL LUBRICATED. THE 
PROPELLER VILL NOT FACE THE WIND AS THE WIND DIRECTION SHIFTS. ON THE HODEL VPZ. THE TURNTABLE SHAFT SHOULD 
ALSO BE GREASED. TO DO THIS REHOVE THE BOLTS WHICH HOLD THE COLLECTOR RING CUP HALVES TOGETHER. LIFT THE 
SHAFT UP A FEV INCHES. AND APPLY A LIGHT COAT OF CUP CREASE. 

t 0-3. GOVERNOR: 

TO INSURE FREE OPERATION. A FEW DROPS OF OIL SHOULD OCCASDIONALLY BE PUT ON THE PIN JOINTS OF THE 
GOVERNOR. 

t I X  E. VIBRATION 

ONE 06 THE COHMON CAUSES OF VIBRATION IS A PROPELLER THAT !S NOT TRACXING PROPERLY. 

AN OUT OF BALANCE PROPELLER 08 GOVERNOR WILL ALSO CAUSE VIBRATION. IF NECESSARY. THE PROPELLER AND 
GOVERNOR HAY BE REBALANCED DURING TIHES WHEN THERE IS NO WIND. ON HODEL W02-212. LOOSEN THE LOVER BRUSH 
COVER BOLTS ENOUGH TO BEHOVE THESE COVERS. VITH A STRING 08 PIECE OF FINE WIRE TIE THZ BRUSHES BACK SO THEY 
CANNOT REST ON THE COnnUTATOR. ON HODEL VOZ-224 AND HODEL W045. ALL SIX BRUSHES HUST RE REHOVED FROM THE 
GENERATOR. THESE CAN BE ACCESSED BY BEHOVING THE N O  UPPER BRUSH COVERS. 

THE PROPELLER VILL NOV REVOLVE VERY EASILY VITH PRACTICALLY NO FRICTION. STOP THE PROPELLER IN A 
HORIZONTAL POSITION (PARALLEL TO THE GROUND) WITH THE GOVERNOR FRAHE IN A VERTICAL POSITION (STRAIGHT UP AND 
DOWN). iF THE PROPELLER AND GOVERNOB START TO TURN FROH THIS POSITION THE PROPELLER IS OUT OF BALANCE; TURN A 
WOOD SCREV INTO THE BACX EDGE OF THE LIGHT END OF THE PROPELLER AND PUT ENOUCB WEIGHT OM IT SO THAT aALAHCE 
VILL BE RESTORED. NEVER ADD WEIGHT MORE THAN 0.6 HETERS ( 2  FEET) FROH THE CENTER OF THE PROPELLER. IF THERE 
ARE ANY BALANCING WEIGHTS ON THE FROPELLER THESE CAN BE HOVED TO RESTORE BALANCE. WHEN IT HAS BEEN BALANCED 
TO THE POINT WERE iT DOES NOT START TO TURN BY ITSELF. GIVE IT A HALF BEVOLUTION AND AGAIN STOP IT TO BE SURE 
IT VILL ALSO REHAIN AT REST IN THAT POSITION. 

UTER THE PROPELLER HAS BEEN PROPERLY BALANCED IN THIS POSITION. STOP IT IN A VERTICAL POSITION (STRAIGHT 
UP AND DOWN) VITH THE GOVERNOR FRAXE IN A HORIZONTAL POSITION. IF THE PROPELLER AND GOVERNOR START TO TURN 
fROH THIS POSITION, BALANCE HAY BE RESTORED BY SCREWING A WEIGHT ON ONE SIDE OF THE PROPELLER HALF WAY BETWEEN 
THE ENDS, THAT IS, DIRECTLY TO THE SIDE OF THE CENTER. WHEN IT HAS BEEN BALANCED TO A POINT WHERE IT DOES NOT 
START TO HOVE FROH A HORIZONTAL POSITION, GIVE IT A HALF TURN AND AGAIN STOP IT TO BE SURE THAT !S REHAINS AT 
REST IN THAT POSITON. 

VITH BOTH GOVERNOR AND PROPELLER BALANCED. THEY SHOULD R'EMAIN AT REST W E N  STOPPED IN ANY POSITION. BE 
SURE TO DO THIS ONLY WHEN THERE IS ABSOLUTELY NO VIND, A PERFECT BALANCE CAN 3E OBTAINED BY THIS HETHOD 
WITHOUT REHOVING ANY PART OF THE CHARGER IF DONE WHILE THERE IS NO HOVEHENT OF AIR. 

t e l  F . CORRECT CHARGING RATES : 

TABLE 3 SHOWS THE CURRENT OUTPUT WHEN THE GENERATOR IS RUN AT VARIOUS SPEEDS: 

TABLE 3. 
OUTPUT CURRENT VS. RPH 

HODEL VOZ HODEL V045 
RPR 1ZY 24V 1ZV 24V 36V 41V 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
240 0.0 0.0 0.1 0.1 0.1 0.1 
290 0.1 0.1 8 . 0  4.0 1.7 1.0 
350 2.5 16.0 8 . 0  5.3 4.0 
440 6.0 24.0 11.0 8.0 1.0 
170 10.0 30.0 1 5 . 0  10.0 7 5 
700 12.0 31.0 1 10.0 7.5 
900 1 C . O  32.0 16.0 10.7 0 . 0  
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............................................................................................................. 
IV. ------ LOCATING TROUBLE ------ ............................................................................................................. 

IN RAKING ANY TESTS. SHAKE OR BEND THE WIRES LEADING TO THE BATTERY AND GENERATOR SLIGHTLY BECAUSE OFTEN 
TIRES SHORTS AND POOR CONNECTIONS CAN BE DETECTED RORE EASILY WHEN THIS is DONE. A "SHORT" IS CAUSED M E N  THE 
POSITIVE SIDE OF THE CIRCUIT. (YIRE OR TERHINAL) RAKES CONTACT WITH THE NEGATIVE SIDE OF THE CIRCUIT. AN 
"OPEN" CIRCUIT IS CAUSED BY A FAULTY CONNECTION m I c n  IS NOT UAKINC PROPER ELECTRICAL CONTACT OR BY A BROKEN 
VIRE. 

tt t G. UOTORING THE GENERATOR 

- NOTE ! - 
THIS PROCEDURE APPLIES HAINLY TO THE 12 VOLT RODEL VOZ-212. ALTHOUGH RECTIFIED 3 PHASE AC MODELS DO NOT ROTOR 
(PROPELLER WILL NOT SPIN), THEY ARE BEING POLARIZED AND VILL GIVE AN AHHETER INDICATION IF CORRECTLY CONNECTED 
AND OPERATIONAL. 

BEFORE ATTEHPTING TO "ROTOR* THE GENERATOR. RELEASE THE BRAKE. REHOVE THE POSITIVE GENERATOR LEAD FROU 
THE ('A' GEN.) TERHINAL BOLT ON THE INSTRUHENT PANEL. FIRHLY PRESS THE END OF THIS POSITIVE GENERATOR LEAD TO 
THE BASE OF THE LARGE ALUHINUn HEAT SINK nOUNTED ON THE PANEL. THE PROPELLER SHOULD TURN. AND IF "iHERE IS NO 
VIND, THE AHHETER SHOULD SHOW A UISCHARGE OF ABOUT 4 TO 6 MPERES. IF THERE IS A iITTLi WIND IT WlLL SHOW 
LESS DISCHARGE AND.IF THERE is ENOUGH WIND TO REVOLVE THE PROPELLER RAPIDLY. IT WILL SHOV A CHARGE INSTEAD OF 
A OISCHARGE. 

tt (I H. SHORT CIRCUITS 

IF THE GENERATOR CANNOT BE "UOTOREDY AND THE MHETER INDICATES A HIGH OISCHARGE RATE, THERE IS A SHORT 
SOREWHERE IN THE PANEL. IN THE WIRES LEADING TO THE GENERATOR. OR IN THE GENERATOR ITSELF. THE TROUBLE HAY aE 
LOCALIZED BY REROVING ONE OF THE WIRES (PREFERABLY THE POSITIVE GNE) AT VARIOUS POINTS IN THE CIRCUIT. 

A. FIRST REUOVE THE WIRE FROU THE ('A" GEN) TERHINAL ON THE INSTRUUENT PANEL AND AGAIN TOUCH A VIRE TO 
THE HEAT SINK. IF THE AHHETER STILL SHOWS A DISCHARGE. THERE IS A SHORT SOHEWHERE IN THE PANEL. CAHErULLY 
INSPECT THE WIRES ON THE POSITIVE SIDE OF THE CIRCUIT. ESPECIALLY AT THE TERIIINAL W E R E  AN INSULATING WASHER 
IS USED TO KEEP IT FROH RAKING CONTACT WITH THE PANEL. 

IF THE M E T E R  DOES NOT SHOV A DISCHARGE. THE SHORT IS NOT IN THE PANEL. RECONNECT THE YIRE TO THE ("A" 
GEN) TEEHINAL ON THE INSTRUHENT PANEL. 

B. THE NEXT PLACE TO DISCONNECT THE POSITIVE VIRE IS UPON THE t TERHINAL ON THE TOVER AND AGAIN TOUCH A 
VIRE TO POINTS B AND G ON THE PANEL. IF THE M E T E R  S H W S  A SISCHARGE. THERE IS A SHORT IN THE VIdES 
SOUEVHERE BETVEEN THE PANEL AND TERHINAL ON THE TOVER. EXAHINE CAREFULLY IF THERE IS A SHORT IN THE WIRES 
SOIEVHERE BETWEEN THE PANEL AND TERHINAL ON THE TWER. EXAHINE CAREFULLY IF THERE IS A SHORT. iF THE MHETER 
DOES NOT SHOW A DISCHARGE. THERE IS NO SHORT UP TO THIS POINT. 50 RECONNECT THE YIRE TO THE TERHINAL ON THE 
TQWER. 

C. THE FINAL PLACE TO DISCONNECT THE POSITIVE WIRE IS UP ON THE + TERHINAL ON THE COLLECTOR RING CUP. 
AGAIN TOUCH POINTS B AND G ON THE PANEL. IF THE AHHETER SHOVS A DISCHARGE. THERE IS A SHORT BETVEEH THE + 
TQWER TERHINAL AND THE + TERHINAL ON THE COLLECTOR RING CUP. CAREFULLY INSPECT THE INSULATING WASHERS AROUND 
THE BOLT ON THE t TOVER TERIIINAL AN0 THE o COLLECTOB RING TERHINAL AND THE INSULATION ON THE COPPER STRIP 
RUNNING UP THE INSIDE OF THE COLLECTOR RING. IF THE MHETER DOES NOT SHOV A DISCHARGE. THERE IS LIKELY A 
SHORT IN THE GENERATOR AND IT SHOULD BE CHECKED BY A CORPETENT REPAIR RAN. 

nee I. OPEN CIRCUITS 

IF THE GENERATOR CANNOT BE "NOTORED' VHEN POINTS B AND G ARE TOUCHED WITH A SHORT PIECE OF VIRE AND THE 
AHHETER HAND STAYS AT ZERO. THEBE IS AN "OPEN* SOREVHERE IN THE CIRCUIT. THIS OPEN CAN BE EASILY DETECTED 
v~m A #TEST LIGHT*. TAKE AN ORDINARY HOUSE BULT AND A ~ A A C H  no WIRES ABOUT no FEET LONG. 

A. FIRST TOUCH THE 'TEST LIGHTm VIRES TO THE BATTERY TERHINALS. IF THE TEST LIGHT IS CORRECTLY 
CONNECTED THE BULB SHOULD LIGHT. IF IT DOES NOT, THE BATTERY IS DEAD OR THERE IS A LOOSE CONNECTION BENEEN 
THE CELLS. 

8. TOUCH THE TEST BULB WIRES TO THE Y t ~ ~ ~ *  AND *F GEN - BAT. TERHINAL ON THE PANEL. THE Buta SHOULD 
LIGHT. IF IT DOES NOT, THERE IS AN OPEN IN THE WIRES LEADING TO THE BATTERY. 

C. NEXT TOUCH THE TEST BULB VIRES TO THE F GENERATOR ( - 1  BATTERY TERHINAL AND THE COPPER STRAP LEALDING 
TO THE TERHINAL B OF THE DIODE. THE aULB SHQULD LIGHT AND THE AnnETER SHOULD SHOV SORE DISCHARGE. iE THE 
BULB DOES NOT LIGHT. THE MHETER IS OPEN AND VILL REOUIBE REPLACEHENT. 

D. NEXT SET THE BRAKE AND CONNECT THE TEST LEAD VIRES TO THE "L+ BATn AND "A CENn TERHINALS ON THE 
PANEL. LEAVING THE OTHER WIRES ON THE TERHINALS IN PLACE. NOV TAKE A SHORT PIECE OF VIRE AND TOUCH THE END TO 
THE "F GEN - BAT" AND THE "A GEN" TERHINALS AND THE BULB VILL LIGHT IF HOOK-UP IS PROPERLY RADE. HAVE ANOTHER 
PERSON WATCH THE BULB AND TOUCH THE ENDS OF THE SHORT PIECE OF WIRE TO THE t AND - TERHINALS UPON THE TOWER. 
IT 5HOULD LIGHT. IF IT DOES NOT THERE IS AN "OPEN" IN THE WIRES LEADING TO THE TOVER TERnINALS. CAREFUL 
iNSPECTION SHOULD REVEAL A BREAK IN THE VIRE OR A VERY POOR CONNECTION. IF THE 6ULR LIGHTS THE CIRCUIT IS 
CORPLETE TO THE TOP OF THE TOWER. 

PACE 9 
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LEAVING THE TEST BULB CONNECTED AS IN PARAGRAPH D. TOUCH A SHORT VIRE FROH THE + TERUINAL TO TXE - 
TERHINAL ON THE COLLECTOR RING CUP. IF THE BULB LIGHTS. THE CIRCUIT IS SATISFACTORY TO THIS POINT. iF IT 
DOES NOT, THERE IS AN OPEN IN THIS PART OF THE . CIRCUIT. TAKE OUT THE BOLTS WHICH HOLD THE COLLECTOR RINGS 
TOGETHER SO THAT IT HAY BE REMOVED. TOUCHING THE WIRE FROH ONE COLLECTOR RING TO THE OTHER SHOULir LIGHT THE 
BULB. !F IT DOES NOT THERE IS AN OPEN IN THE COLLECTOR RING LEADS. IF IT DOES LIGHT. THIS INDICATES THAT 
SINCE IT DID NOT LIGHT VHEN TOUCHED TO THE COLLECTOR RING TERMINALS. A POOR CONTACT WAS BEING HADE BETWEEN THE 
COLLECTOR RING AND THE COLLECTOR RING BRUSH. CAREFULLY CLEAN THEU VITH GASOLINE, POLISH WITH SANDPAPER IF 
NECESSARY AND EXMINE THE BRUSH SPRINGS TO SEE THAT THEY HAVE ENOUGH TENSION TO HOLD THE BRUSHES FIRHLY 
AGAINST THE COLLECTOR RINGS. 

IF THE CIRCUIT iS COHPLETE ANY T I E  THE PROPELLER IS STOPPED THE TEST BULB VILL LIGHT W E N  THE LEADS ARE 
CONNECTED TO THE + BAT. AND "A" GEN TERHINALS ON THE PANEL. 

bFTER THE "OPEN" IS LOCATED. BE SURE TO REUOVE THE TEST LIGHT FROH THE PANEL BEFORE STARTING THE PLANT. 

1st J .  BA'ITERY CANHOT BE CHARGED 

IF THE BA'RERY CANNOT BE KEPT CHARGED THERE UAY BE SEVERAL CAUSES FOR TROUBLE. ( 1  THE CHARGER IS 
INSTALLED W E R E  THE WIND DOES NOT HAVE A CLEAR. SVEEP TO THE PROPELLER. ( 2 )  THE CHARGING RATE IS LOW (WATCH 
THE AHUETER AND COUPARE VITH PROPER CHARGING BATE). ( 3 )  THE BATTERY IS IN POOR CONDITION (BE SURE TO ADD 
VATER WHEN NEEDED). ( 4 )  THE LOAD IS TOO HEAVY (USING THE LIGHTS OR RADIO TOO HUCH) OR ( 5 )  THE DIODE IS 
SHORTED ALLOVING THE CENERATOR TO UOTOR W E N  THE VIND GOES DOWN. 

IF NO SHORTS OR OPENS CAN BE DETECTED IN THE CIRCUIT, AND THE CENERATOR IS IN WORKING ORDER, AND STILi NO 
CHARGE IS INDICATED DURING GOOD STEADY WINDS, IT IS POSSIBLE THAT THE DIODE IS OPEN. WHILE THE PROPELLER IS 
TURNING AT A GOOD RATE OF SPEED. BYPASS THE DIODE VITH A SHORT PIECE Of VIRE AS EXPLAINED ABOVE. IF A CHARGE 
IS INDICATED VHEN THESE TEEMINALS ARE CONNECTED TOGETHER BUT WILL NOT SHOW A CHARGE W E N  THEY ARE NOT 
CONNECTED, THE DIODE IS OPEN MD nun BE REPLACED. 
ten X. GENERATOR DOES NOT CHARGE: 

IN UOST CASES THIS IS CAUSED BY AN OPEN OR SHORT BUT IT ALSO FAIL TO CHARGE BECAUSE THE BRUSHES ARE 
NOT PROPERLY TOUCHING THE CONHUTATOR. REHOVE THE LOWER BRUSH COVERS ON THE GENERATOR iU(D PULL OUTVARD ON THE 
BRUSHED. IF THERE ARE ANY EVIDENCES OF STICXINC DUE TO RUST OR CORROSION IT SHOULD BE AEUOVED VITH FINE 
SANDPIPER AND LUBRICATED WITH A DROP OF LIGHT OIL. 

ttu L. L W  CHARGING RATE: 

BRUSHES VHICH ARE SO BADLY VORN THAT THEY DO NOT HAKE FIRM CONTACT ON THE COHHUTATOR OR A DIRTY OR ROUGH 
COnntlTATOR REDUCES THE CHARGING RATE OF THE GENERATOR. TREY HAY BE INSPECTED BY RMOVING THE GENERATOR COVER 
BAND. IF THE BRUSHES ARE WORN D W N  TO ABOUT 112 INCH THEY SHOULD BE REPLACED. 

THE NORMAL CHARCINC RATE OF THE CENERATOR AT VARIOUS SPEED IS ON PAGE C-2. If THE COUHUTATOR, BRUSHES 
AND VIRINC ALL SEER TO BE SATISFACTORY. BUT THE CENERATOR CURRENT OUTPUT IS LESS THAN IT SHOULD BE ACCORDING 
TO THIS TABLE, THE GENERATOR UAY BE REROVED AND TESTED AT A RELIABLE REPAIR SHOP. REHEHEER HOWEVER. THAT iilCH 
CURRENT OUTPUTS CANNOT BE EXPECTED IN ROUGH SWIRLING AIR CURRENTS. SO RE SURE THE CHARGED IS noumm HIGH 
ENOUGH. 

THE COMWTATOR NEED NOT BE OF LIGHT COPPER COLOR FOR BEST PERFORHANCE. AS LONG AS IT IS NOT STICKY. 
BURNED OR PI'FTED IT SHOULD NOT BE SANDED DOWN. IT UAB BE CLEANED UP WITH GASOLINE OR IF IN POOR CONDITION 11 
HAY BE CLEANED VITH NO 00 SANDPAPER (DO NOT USE EHERY PAPER). A COKHUTATOR THAT IS IN GOOD CONDITION HAS A 
DARK BROW COLOR AND A etossY APPEARANCE. 

ta* CAUTION fit* 

DO NOT TRY TO ADJUST THE BRUSHES TO OBTAIN UORE OUTPUT 

PAGE 10 
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V .  ------ T W E B  KIT PARTS CHECK-LIST ------ ............................................................................................................. 

1 1359 t l715 
(SFTI (10FT1 

*** t PIN DESCRIPTION QUANTITT REQ'D ............................................................................................................. 
1371 T W E R  LEG 4 4 
930 TOWER LEG EITEWION -- 4 
919 BID-BRACE -- 4 

9 2 8  TOP BRACE -- 4 
931 CROSS B B A C ~  - L W E R  I 
124 CROSS BRACE - UPPER (I 4 

1082 TOYER FOOT 4 4 
6 6  CAP SCREV (Ill-tD1314') 11 -- 60  . 
439 CAP SCREV (114-2011") I 

431 HEINUT(114-20) 18 I S  
479 LOCXVASHER (114 SPLIT) 18 6 1 
512 FLAT VASHER (114) 4 4 

467 CAP SCBEY (5116-111314) 4 4 
458 .HE1 NUT (5116-18) I 4 
480 LOCX VASHER (51 la. sprrr) 4 t 

TOYER PARTS ILLUSTRATION 

PART NUHEER 
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............................................................................................................. 
VI. ------ WINCHAaGER AND TOWER PEPLACEUENT PARTS LIST ------ ............................................................................................................. 

*** # PIN DESCRIPTION HODEL YO2 HODEL W045 
200 WA'R 4 5 8  WATT ............................................................................................................. 

t**r** TURNTABLE AND COLLECTOR RING ASSEUBLY I***** 

1401 TURNTABLE AND COL RING ASSY I -- 
59912 TURNTABLE AND COL RING ASSY -- 1 
171 COL RING CUP VIERUSHES 1 -- 
61 261 COL RING. CUP VIBRUSHES -- 1 
1202 COL RING BRUSH ASSY 2 -- 
1706 COL RING BRUSH ASSY -- 3 

165 SPRING, BRUSH BACXUP -- 3 
57521-1 PIVOT BEARING 1 -- 
57521-0 PIVOT BEARING -- 1 

57520 BEARING WASHER ( 2  REQ'D) 2 -- 
60757 BEARING WASHER (2 REQ'D) -- 2 
1351 COVER PLATE, COL RING 1 -- 
1591 COVER PLATE. COL RING - - 1 
bO8lO TEMINAL BLOCK -- . 1 
60816 COVER. TERHINAL BLOCK - - 1 

1451 COL RING ASSY (INCL SUPPORT 
PLATES. TERHINALS 

60808 COL RING ASSY (INCL SUPPORT 
PLATES, TEMINALS 

****** GENERATOR UOWTINCS AND VANE 

1409 TURNTABLE SHAFT 
59961 TURNTABLE SHAFT 

x r t r t r  TAIL VM(E 
565-3 TAIL VANE (PAIR) 
1275 VANE ANGLE 
15 15 VANE BRACE 

17 15 10-FT TOWER (LESS HARWARE) 1 1 
1359 5-FT TOYER (LESS HARDWARE) I 1 
927 S FT TOWER EXTENSION TO 1 I 

M K E  A 10 FT TOWER (LESS HABUVAKE) 

676 BAG OF BOLTS (IOFT TVR) 1 1 
673 BAG OF BOLTS (5FT lW) 1 1 
674 BAG OF BOLTS (5FT ?VR EIT) 1 1 

I***** PROPELLER. GOVERNOR, AND BIUXE ASSEHBLIES ***I*) 

9439 PROPELLER 1 -- 
59999 PROPELLER -- 1 
1413 HUB 1 -- 
1616 HUB -- 1 
8830 COVENOR 1 - - 
1410 GOVENQR -- 1 

1537 BRAKE SHOE. LEVER. AND POVOT 
BRACKETS ( ASSEHBLEDI 1 -- 

59917 BRAKE SHOE, LEVER, AND PIVOT 
BRACKETS ( ASSEHBLEDI -- 1, 

1538 BRAKE DRUH 1 1 

114 SPRING HOUSING 1 1 
105 SPRING. BRAKE LEVER t 1 
107 BRAKE ROD 1 1 

I***** INSTRUHEHT PANEL, CONTROLS I***** 

INSTRUHENT PANEL LESS VOLTAGE REGULATOR 
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1334 12 VOLT 1 -- 
60839 12 VOLT -- 1 
1334-1 24 VOLT 1 - - 
60839-1 24 VOLT -- 1 
60839-2 36 VOLT -- 1 
60839-2 48 VOLT -- 1 

INSTRUnENT PANEL INCLUDING VOLTAGE REGULATOR 
60839-3 12 VOLT - - 1 
60839-4 24 VOLT -- 1 

58367 VOLTAGE REGULATOR KIT ( 12 V) 1 -- 
61196-1 VOLTAGE REGULATOR KIT (12 V) -- 1 
61196-2 VOLTAGE REGULATOR KIT (24 V) -- 1 

45930-2 RECTIFIER AND HEAT SINK ASSY 1 -- 
91460 DIODE -- I 
576 AHHETER (20-0-20 M P )  1 -- 
60836-0 M E T E R  (0-30 M P )  - - 1 
60836-1 AHHETER (0-15 MR) - - 1 

60836-2 AHHETER (0-10 M P )  -- 1 

****** GENERATOR REPLACEHENT PARTS @***a* 

1543 FIELD SHELL 1 - - 
59827 FIELD SHELL -- 1 

FIELD COIL SET 
1890 12 VOLT 1 -- 
la91 12 VOLT I -- 
2632 12 VOLT 1 -- 
2633 12 VOLT 1 - - 
59829 12 VOLT -- I 
59829-1 12 VOLT -- 1 
59129-2 12 VOLT -- 6 
59829-3 12 VOLT -- 1 

24 VOLT 
24 VOLT 
24 VOLT 
2 9  VOLT 

24 VOLT -- 
24 VOLT -- 
24 VOLT -- 
24 VOLT -- 
36 VOLT 
36 VOLT 
36 VOLT 
36 VOLT 

48 VOLT 
48 VOLT 
.48 VOLT 
48 VOLT 

POLE SHOE 4 
POLE SHOE -- 
REAR END CASTING (MACHINED) t 

1496 REAR BEARING 1 i 
1411 CEN. MOUNTING BRUT (L) 1 1 
14 12 CEN. HOUNTING BRKT (R) 1 1 

1550 DRIVE END CASTING (HACHINED) 6 -- 
1550-1 DRIVE END CASTING (MACHINED) -- 1 
1496 BEARING, DRIVE END 1 1 
i146 BEARING. DRIVE END' -- 1 

iaaz BRUSH HOLDER ASSP (12 VOLT) 
(LESS BRUSHES AND SPRINGS) 1 - - 

59750 BRUSH HOLDER PLATE ASSH 
(LESS BRUSHES-24 VOLT) 1 -- 

PAGE 13 
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59133 BRUSH HOLDER PLATE ASST 

(LESS BRUSHES-ALL VOLTAGES) -- 
911 NOISE ELIHINATOR 1 
1496 CONDENSER eta vorri 1 

GENERATOR BRUSH 
1612 11 VOLT 2 
61159 12 VOLT -- 
61259 t4, 3 6 ,  48 VOLT 6 

1113 BRUSH SPRING - 12 VOLT 2 
11 51 COVER. BRUSH -- 

12 VOLT 4 
14. 36. 41 VOLT 3 

59990 COVER VlHOLE -- 
12 VOLT -- 
24. 36, 41 VOLT 1 

59991 BUSHING. BRUSH COVER -- 
11 VOLT -- 
14, 36. 48 VOLT 1 

ARHATURE VI BEARINGS INSTALLED 

3504 12 VOLT 
59826 12 VOLT 

59147 24 VOLT 
60100 24 VOLT 

60981 36 VOLT -- 
4 4  VOLT 

ARHATURE S H A R  NUT 
ARMATURE SHAFT LOCKVASBEP 
WOQDRUbF KEY 
WOODRUFF KEY 

BOLT (5116-1116-1/21 
BOLT (5116-1119-112) 
RECTIFIER ASSY VlCOBD (24V) 

BRACKET. RECTlPIER S U P M K  
HEAT SINK. RECTIFIER 

DIODE - POS LEA0 
DIODE - HE6 LEAD 

PICE 1 4  
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......................................................................................................... 
* POINTS TO REHEMBEE s l * f i * a  ......................................................................................................... 

1. HOUNT THE CHARGER HIGH ENOUGH TO A L L W  AN UNDEfLECTED SWEEP OF THE VIND FROR ALL DIRECTIONS. i l S  
FEET HIGHER THAN AN11 OBSTRUCTION VITHIN 400 FEET). 

2. USE PROPER SIZE VIRE fROH CHARGER TO BAREBY. 

3 .  BE SURE TO HAKE GOOD PERHANfKT ELECTRICAL CONNECTIONS TO THE BATTERY TERHINALS. 

4. SOLDER AND TAPE ALL VIRE SPLICES. 

I .  NEVER ALLOW CHARGER TO RUN WITHOUT A BATTERY COHNECTED. OR VITHOUT SHORTING OUT THE CENERATOR. 

6. INSTALL THE PROPELLER VITI THE CORRECT SIDE TOWARD THE VIND. THIS INFORHATION IS STAtiPED ON THE 
CENTER OF THE PROPELLER. 

7 .  USING REGULAR LIGHTENING CABLE OR NO. 1 WIRE. CONNECT THE NECATIVE TERHINAL ON THE TOVER TO A XOlj 
DRIVEN I FEET INTO THE GROUMI . 

I. LOADS AND CHARGER CAN BE CONNECTED TO SAME BATTERY. AND BATTERY CAN bE CHARGED WHiLf LOADS ARE IN 
USE. 

1. THE GENERATOR IS EOUIPPED WITH DOUBLE CREASE SEALED BEARINGS. HAKING IT UNNECESSARY TO EVER OiL THE 
GENERATOR DURING ITS ENTIRE LIFE. 


