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TM 11-939, Power Unit PE-182, is published for the information and guidance of all concerned.
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17. FUEL.


	a. Always make sure that the gasoline used is free from water and other foreign matter. Keep the air vent in the gasoline tank filler cap clear, as failure of air to enter the tank will prevent the flow of gasoline to the carburetor. |

	b. Except when the unit is to be out of use for prolonged periods, always fill the fuel tank after shutting down the unit. This will prevent condensation in cold climates, and the formation of gummy deposits which will result from the evaporation of gasoline in hot climates. If the unit is to remain idle for a period of several days,



stop it by shutting off the gasoline supply instead of using the STOP switch, and drain the fuel tank. Remove, clean, and replace the fuel filter when the unit has stopped.



18. CARBURETOR.

As the speed of the unit is governor-controlled, the speed is normally maintained at 1,800 rpm and no idling speed adjustment should be needed. After checking spark plug gap, compression, breaker points, valves (intake and exhaust), it has been determined that trouble with the unit is due to faulty carburetion make the following minor adjustments before completely disassembling the carburetor.


	a. Carburetor Loads Up. If the carburetor loads up after considerable service, float level should be checked. Wear on lip of float lever will raise float level. Float level may be reset by bending lip of float lever down to raise float level or bending lever up to lower float level. Only a slight bend is needed.

	b. Motor Stalls While Idling. If the motor stalls while idling, reset throttle adjusting screw and idle adjusting screw to specifications. If these adjustments do not correct the trouble: (1) Remove idle well plug and gasket assembly, allowing gasoline from the bowl to flush out idle well jet. Remove idle well jet and blow out with compressed air.

	(2) Remove low speed jet and clean thoroughly with compressed air. Examine and see that jet seats gasoline tight at shoulder. If not, replace with a new jet of identical specifications.

	(3) Examine bore of carburetor around throttle valve for carbon accumulation.

	c. Clogged Pump Jet. A clogged pump jet should be removed and cleaned with compressed air, which in many cases, will remove the dirt or lint. It is usually advisable to replace the pump jet if one is available. All jets must be seated gasoline tight.

	d. Poor Acceleration. Poor acceleration may be due to damaged or worn plunger leather in accelerating pump, loose plunger, corrosion or sediment in pump cylinder or bent pump arm.

	e. To Disassemble Carburetor. Remove carburetor from motor, then proceed as follows: (1) Remove choke link pin spring, choke connector link and spring.




	(2) Remove air horn assembly with all parts attached.

	(3) Remove low speed jet plug and gasket assembly.

	(4) Remove low speed jet.

	(5) Remove idle well plug and gasket assembly.

	(6) Remove idle well jet.

	(7) Remove throttle shaft arm and screw assembly and throttle connector rod.

	(8) Remove bowl cover with all parts attached.

	(9) Remove pump spring from cylinder in body.

	(10) Remove idle adjusting screw and spring.

	(11) Remove metering rod jet and gasket assembly.

	(12) Remove nozzle passage plug and gasket assembly.

	(13) Remove nozzle retainer plug.

	(14) Remove nozzle and nozzle gasket.

	(15) Remove body flange attaching screws and then remove flange from body.

	(16) Remove strainer passage plug and eee assembly and strainer.

	(17) Remove intake ball check assembly.

	(18) Remove discharge disk check assembly.

	(19) Remove pump jet passage plug and gasket ek ing

	(20) Remove pump jet.

	(21) Remove throttle valve screws, choke valve, choker shaft, and lever assembly.

	(22) Remove idle port rivet plug.

	(23) Remove choke tube bracket assembly.

	(24) Remove choke valve screws, choke valve and choker shaft and lever assembly.

	(25) Disassemble all parts from bowl cover.

	f. Cleaning and Grouping. (1) Clean all castings thoroughly inside and out with a small brush and clean gasoline, or suitable solvent cleaner. Blow all passages out with compressed air.




	(2) Group all parts as follows:




	Group A. Parts controlling the gasoline level.




	Group B. Low speed circuit parts.







	Group C. High speed circuit parts.

	Group D. Pump circuit parts.

	Group E. Choke system parts.



Examine each part in each group and replace those parts that show signs of wear or damage. Clean all parts in gasoline and blow off with compressed air. If any carbon is in the bore of the flange, remove it by scraping or with sandpaper. Do not use emery cloth. Install all parts tightly.


	g. To Reassemble Carburetor. Assemble parts in Group A above and proceed as follows: (1) Install needle seat in bowl cover. Install bowl cover gasket. Then put pin and spring into needle and install float and lever assembly.

	(2) Set float lever. Turn gasket around so gauge can be placed on machined surface of casting. Correct setting is 34-inch. Do not depress float lip against spring in needle, but let float rest on its own weight. Gauge should then be placed between free end of float and machined surface of bowl cover. Float should be set so it barely touches gauge. Adjustment is obtained by bending the lip on the float which contacts pin in needle. Do not bend on front of float in adjusting, as damage will result.



Continue by assembling parts in Group D above.


	(3) Install pump jet and pump jet plug and gasket assembly.

	(4) Install discharge disk check assembly.

	(5) Install intake ball check assembly.

	(6) Install pump check strainer and strainer plug and gasket assembly.

	(7) Install pump spring. |

	(8) Install pump plunger and rod assembly.

	(9) Install throttle shaft and lever assembly, back out throttle lever adjusting screw, then install throttle valve and throttle valve screw (be sure trade-mark on valve is toward the idle port side of carburetor When viewed from manifold side). With valve screws loose, tap throttle valve lightly to centralize it in bore of carburetor. Hold valve in place with fingers and securely tighten screws. (New screws are recommended.)

	(10) Install idle adjustment screw and idle adjustment screw spring.




	(11) Install idle port rivet plug.

	(12) Install insulator and new gaskets, then install body on Phan Tighten screws evenly and securely.

	(13) Install idle well jet and idle well jet plug and gasket assembly.

	(14) Install low speed jet. Work jet into seat by moving back and forth, then install low speed jet plug and gasket assembly.



Assemble parts in Group C.


	(15) Install metering rod jet and gasket assembly.

	(16) Install bowl cover as assembled, tightening screws down evenly and securely.

	(17) Install pump arm and collar and pump operation lever assembly and spring on pin in bowl cover.

	(18) Install pump connector link (ends away from bore and pin spring at top).

	(19) Install throttle shaft arm and screw assembly on throttle shaft.

	(20) Install throttle connector rod in throttle shaft arm, using spring and retainer at lower ends and pin spring at top end.

	(21) To adjust the pump, back throttle lever set screw. With throttle valve seated, pump should travel 17/64-inch from closed to wide open throttle. Adjustment can be made by bending throttle con- "nector rod at lower angle. Pump travel can be measured by using universal pump stroke gauge (T109-117S) by placing base of gauge on raised portion of bowl cover so that projection ear of pump gauge rests on top of pump shaft. Hold gauge vertical. The difference between the number shown by index mark on gauge, at wide open and closed throttle positions, should be 17.

	(22) Correct setting of metering rod is important and must be made after pump adjustment. To adjust the metering rod, install metering pin and spring assembly, washer, and nut loosely on pump operating lever. Insert gauge (tool T109-26) in place of metering rod, seating tapered' end in metering rod jet. Hold gauge vertical to insure seating: With throttle valve seated, push metering rod downward until pin rests on shoulder of notch in gauge and tighten nut (tool T 109-76). Remove gauge and install metering rod, disk, and pin spring. Connect metering rod spring.




	(23) Install nozzle and nozzle gasket, using tool No. 1109-55.

	(24) Be sure that flat side of nozzle faces up.

	(25) Install nozzle retainer plug, nozzle plug, and gasket assembly.

	(26) Install air horn on body

	(27) Install choker shaft and lever assembly and choker pull back spring.

	(28) Install choker valve, choker valve screw, centralizing the valve in the air horn, then tighten valve screws.

	(29) Install choke operating lever assembly and hook pull back spring in place.

	(30) Install choke connector link, connector link spring, and pin spring.



NOTE: The repair tools required in paragraphs g (21), g (22), and g (23) above are not furnished with this unit. Any necessary adjustments as outlined above will be performed by an Ordnance Maintenance Unit.



19. GOVERNOR.


	a. Governor Adjustments (fig. 8). Make the rod adjustment first. There are three adjustments possible. The governor, as manufactured, is calibrated for the desired full load engine speed and regulation range specified. If finer adjustment, or a different speed and regulation is desired, the following adjustments may be made, but before making speed or regulation adjustments, be sure bumper spring is backed out of contact with operation fork (that is; extends at least 7%-inch out of body): (1) SPEED ADJUSTMENT. To increase governed speed, turn adjusting screw clockwise (to the right) ; to decrease, turn counter-clockwise (to the left); if possible, make adjustment with engine fully loaded. Be sure to tighten adjusting screw lock nut securely after completing adjustment to prevent change due to vibration. |

	(2) REGULATION ADJUSTMENT. If regulation (that is; difference in engine speed between full load and no load) is too broad (flat) or too close (sharp), it can be regulated by adjustment of the spring eye bolt. Shortening (taking up the length of the eye bolt with the adjusting lock nuts) sharpens regulation; lengthening



broadens (flattens) regulation. Be sure that the flattened part of the eye bolt lines up parallel to the spring slide spring and that both eye bolt lock nuts are tight. If this eye bolt adjustment is used, it may be necessary to reset the speed adjustment.


	(3) SURGE CORRECTION ADJUSTMENT. Surge (unstable governing, hunting) under full, or partial, load should be corrected with the eye bolt regulation adjustment described above. Surge is the result of too sharp regulation. Surge, under no load, may be eliminated by use of the bumper spring. This adjustment is used only when surge is evident. With the engine surging at the governed no load speed, screw in the bumper spring screw carefully, a little at a time, until the surge is gradually eliminated. Do not screw it in any farther than is necessary to eliminate surge.

	b. Specific Instructions. If it is necessary, for any reason, to disassemble the governor spring, spring slide, adjusting screw, or spring eye bolt, the following calibration dimensions must be carefully reset: (1) EYE BOLT SETTING. From center of operation shaft—shaft on which governor lever is assembled—to center of eye bolt hole 1-3/32-inch.

	(2) SPRING SETTING. Measured from inside or spring loops 2-29/32-inch. In assembling the governor spring, the painted end must be in the spring slide, not in the eye bolt.

	c. To Check Governor Operation. (1) The voltage of a generator depends upon speed, as well as upon field strength; keep that in mind when changing the speed adjustment. At no load, the cycles are approximately 61, and at full load approximately 60.

	(2) To determine engine speed, check the frequency meter. Sixty cycles in the equivalent of 1,800 rpm. Each cycle equals 30 rpm.

	(3) Surging, or uneven engine operation without the load change, is often caused by a lean mixture in the carburetor, or by dirt or water in the carburetor. Be sure that is not the case before working on the governor.

	(4) To check for governor fault, touch the governor arm near the end of its travel while surging. If the surging stops, and the governor operates smoothly, the fault is probably in the governor adjustment. If surging occurs at light loads, the anti-surge screw (No. 4, fig. 8) should be screwed in until it touches a lever inside



[image: Figure, page 41]

JOUJeAOH 'g esnBIy and damps the governor movement. Do not turn the screw in so far that it speeds up the unit. Be sure to tighten the locknut.


	(5) If surging occurs under half to full-load conditions, lengthen the adjusting screw (No. 2, fig. 8) by screwing it out a few turns. Tighten the locknut and readjust the speed by screwing out the adjusting screw (No. 1, fig. 8) to obtain correct spring tension. Close speed regulation from no load to full load is obtained by _ having the screw (No. 2, fig. 8) as short as possible without causing surging.

	(6) The linkage, or rod, connecting the governor arm to the throttle arm must be of the correct length and the throttle arm must be set so that it is in the middle of its travel, thus giving free movement from an open to a closed position. Also the throttle and joints of the rod must be absolutely free during the full travel of the parts. The rods are adjustable as to length and must be set so that with the unit at rest and with the governor and throttle in their normal wide open positions, the connections will hold the throttle arm about 1/64-inch away from its wide open position. There is some tension on the governor spring when the unit is at rest. |








20. VALVE ADJUSTMENT.

The intake and exhaust valves are provided with adjustable tappets to enable proper valve adjustment. These tappets are reached by removing the valve cover plate on the side of the cylinder block (fig. 9): The tappets should be checked every 150 operating hours and readjusted to 0.0014 inch clearance when the clearance is found to exceed this figure. Adjust the tappets when the engine is cold and make sure that they are at their lowest point to avoid incorrect adjustment. One 7/16-inch open-end wrench and one 34-inch open-end wrench will be required. Always recheck the adjustments after tightening the locknuts to make sure that the adjustment has not shifted. Inspect the valve springs and other visible valve parts while the cover is off, and take any necessary steps indicated.



21. SERVICING THE AIR CLEANER.

a. The air cleaner on the carburetor air intake must be serviced at least once a week, or daily when operating in very dusty locations.

6L6tr eAjDA °6 e1nBig


	b. Remove the bowl at the bottom of the cleaner. Empty the bowl and refill it to the indicated level with the same oil as used in the crankcase. Do not use oil that has been diluted with gaso- © line, but use the lightest undiluted engine oil available.

	c. At least once a month, or weekly if operating in very dusty locations, remove the entire air cleaner unit and wash it thoroughly in Diesel oil or solvent. To remove the air cleaner, proceed as follows: (1) Loosen the two wire clamps located on opposite sides of cleaner, and remove the bowl.

	(2) Turn wing-nut at bottom of cleaner counter-clockwise unti loosened sufficiently.

	(3) Slide the air cleaner assembly out of the air cleaner housing.

	(4) Disassemble the unit and thoroughly wash all parts in Diesel oil or solvent.

	(5) Reassemble the unit and replace it on the engine. Make sure that all connections are tight to prevent the entrance of dust. Replace any gaskets that appear to be in poor condition.

	(6) Do not forget to refill the oil reservoir to required level before replacing it on the unit.





22. SERVICING THE FUEL STRAINER.


	a. Look at the fuel strainer daily to see if any dirt or water has collected in the glass bowl. If there is foreign matter present, close the fuel valve and remove the bowl by loosening the thumbscrew at the top of the strainer. Wipe the bowl thoroughly, both inside and out, with a cloth dampened with Diesel oil or solvent. Reassemble the strainer. Open the fuel valve, and check for leakage at the top of the glass bowl. If there is leakage, tighten the thumbscrew; if leakage continues, replace the cork gasket.

	b. If necessary, remove and replace the fuel strainer as follows:




	(1) Close the fuel valve. |

	(2) Remove the gasoline pipe from the strainer body.

	(3) Remove the glass bowl and clamp.

	(4) Unscrew the strainer body from the carburetor fuel intake.




	(5) Blow out all passages and the strainer with a tire pump or compressed air.

	(6) Reassemble in the reverse order of disassembly.





23. REPLACING CARBURETOR.

If trouble is experienced with the carburetor (par. 18), and it is necessary to replace the complete unit, proceed as follows: (1) Disconnect choke wire.


	(2) Disconnect the governor rod from the throttle arm.

	(3) Disconnect the fuel line leading to fuel pump.

	(4) Remove the air filter coupling from the carburetor air intake.

	(5) Using a %-inch open-end wrench, remove the two nuts that fasten the carburetor to the flange of the intake manifold.

	(6) Using a new gasket between the intake manifold and carburetor flanges, reinstall the carburétor by reversing the above procedure.





24. SERVICING THE OIL FILTER.


	a. The oil filter must be serviced at least every 256 hours or more often if the condition of the drained crankcase oil indicates the need. Servicing may be necessary more often when OPriBOs under very low temperature conditions.

	b. To service the oil filter, proceed as follows: (1) Using a 4% inch open-end wrench, or crescent wrench, remove the oil inlet bushing and using a We inch open-end wrench remove the oil outlet elbow.

	(2) Remove the screws that hold the oil filter to its mounting bracket.

	(3) Using a crescent wrench, or a one-inch wrench, remove the oil filter cover.

	(4) Remove the filter element and the oil remaining in the filter.




	(5) Wash all parts thoroughly in Diesel oil or 5 D.

	(6) Install a new filter element.




	(7) Reassemble the unit to the engine and reconnect all connections.

	(8) Start the unit and, after letting it run for a few minutes, stop it. Check the oil supply by means of the bayonet gauge. Add enough oil to bring it up to the FULL mark.





25. OIL PRESSURE ADJUSTMENT.


	a. The oil pressure gauge on the control panel should normally show a pressure of 15 pounds after the engine has warmed up. This pressure may be regulated by removing the hex. head cap screw. from the side of the oil pump, directly below the carburetor, and proceeding as follows: (1) IF THE OIL PRESSURE IS LOW: Add one or two 3%-inch by %-inch shims in the cylindrical container found on the cap screw. Place over spring and tighten.

	(2) IF THE OIL PRESSURE IS HIGH. Remove one or two 3% inch by %-inch shims from the cylindrical container found on the cap screw. Place over spring and tighten. .

	b. As the bearings become worn, additional oil will pass through and reduce the oil pressure: This is a normal drop. If a sudden or excessive drop in oil pressure is noticed stop the unit at once and investigate the cause.





26. STARTING MOTOR REPLACEMENT.


	a. Aside from the replacement of the brushes, cleaning the commutator, and possible replacement of the Bendix spring, no service of the starting motor should be attempted in the field. Except in cases where the above troubles are the obvious cause of the difficulty, replace the complete starting motor unit.

	b. When it is necessary to remove and replace the starting motor, proceed as follows: (1) Using a %-inch open-end wrench, remove the terminal nut and the battery cable from the starting motor.

	(2) Using the same wrench, remove the three cap screws that hold the starting motor to the bell housing. The starting motor may now be removed by sliding it toward the front of the unit.

	(3) With the starting motor removed, check the Bendix spring and replace it if necessary.

	(4) Before replacing the starting motor on the engine, clean the



pinion shaft thoroughly with Diesel oil or 5 D and give the worm a light application of light engine oil.

(5) Reassemble the starting motor to the unit by reversing the above procedure.



27. SERVICING THE MAGNETO.

The radio-shielding of the Wico type JEM magneto is accomplished by inclosing the distributor cap unit with a cast metal housing. In order to get at the distributor cap and breaker points of the unit it will be necessary to remove this radio shielding. This is accomplished in the following manner: (1) REMOVAL OF RADIO SHIELDING. Remove the terminal shield cover screws (ref. 303, fig. 29) which will allow the terminal shield to be free of the unit. Take out the four distributor shield cover screws and lift off the distributor shield cover (ref. No. 301, fig. 29). This will permit access to the distributor cap. The four lead wires should then be removed from the distributor cap terminals. The location of the lead wires with respect to their proper terminals should be noticed so that they can be replaced in the same position on assembly. The distributor shield clamp screw (ref. No. 298, fig. 29) should be loosened sufficiently to free the shield on the main body of the magneto. This part can then be removed, exposing the distributor end of the unit.


	(2) REPLACEMENT OF RADIO SHIELDING. To replace the distributor shield after service adjustments have been made, set the shield on the main body of the magneto with the clamp screw on the vented side of the unit and positioned firmly on the locat- 'ing bases on the inside of the shield. Tighten the clamp screw until the shield is locked securely in place. Place the lead wires in their original terminals and assemble the distributor shield and terminal covers.

	(3) DISTRIBUTOR CAP AND ARM. After removing the distributor cap by loosening the four screws which hold it in place, the distributor arm may be pulled off the breaker cam. Before replacing the distributor arm, line up the key inside the breaker arm with the slot in the cam and press the breaker arm down. When replacing the distributor cap make certain the gasket is in place.




	(4) BREAKER POINTS. (a) To reach the breaker compartment, it is first necessary to remove the distributor cap, distributor arm, sealing washer, and breaker cover.

	(b) The breaker points should be adjusted to 0.015 inches when fully opened. Adjustment is made by shifting the fixed contact (ref. No. 327, fig. 30), by means of the small, eccentric screw. After adjustment, tighten the fixed contact screw (ref. No. 332, fig. 30).

	(c) The breaker points should be free of foreign matter. Lacquer thinner is an ideal cleaner for this purpose. Adjust the alignment of the points so that the full surfaces of both contacts meet squarely.

	(d) To remove the breaker arm (ref. No. 322, fig. 30), take out the breaker clamp screw (ref. No. 325, fig. 30), lockwasher and breaker arm clamp washer. Then the breaker arm may be pulled off the pivot. When replacing the breaker arm, make certain that the coil leads and ground lead are placed under the breaker arm spring screw washer.

	(ec) To remove the fixed contact (ref. No. 327. fig. 30), the breaker arm must first be removed as outlined above Then pull off the breaker arm spacer (ref. No. 321, fig. 30), and spacing washer (ref. No. 326, fig. 30). After removing the fixed contact screw (ref. No. 332, fig. 30), lockwasher, and washer, the fixed contact may be pulled off the breaker pivot.

	(f)) If the points need replacing, it is recommended that both the fixed contact and breaker arm be replaced at the same time. After assembly the points poy G be adjusted as described in the beginning of this section.

	(g) If it is desired to remove the breaker assembly as a complete unit, disconnect the ground lead and insulated primary lead coil from the breaker spring screw. Remove the two breaker assembly screws (ref. No. 329, fig. 30), lockwashers, and plain washers, which hold the breaker plate to the housing and lift out the complete breaker assembly.

	(5) CAPACITOR. (a) The capacitor (tef. No. 337, fig. 30), should have a capacitance of 16 to 18 microfarad. If, when tested, the capacitor shows to be below capacitance it should be replaced.

	(6) To remove the capacitor, remove the breaker arm spring screw (ref. No. 325, fig. 30), and the two leads under it. Then take



out the two capacitor screws (ref. No. 335, fig. 30), and lockwashers, after which the capacitor may be lifted off the breaker plate. When replacing the capacitor, make certain that the capacitor case gasket (ref. No. 334, fig. 30) is in place.


	(6) CAM. (a) The cam is held to the end of the rotor shaft by a cam screw (ref. No. 329, fig. 30), lockwasher, and cam screw lock plate (ref. No. 330, fig. 30). In removing the cam, it may be necessary to tap the top of the rotor shaft very lightly with a piece of brass rod while pulling on the cam.

	(6) To replace the cam, line up the key on the rotor shaft with the slot in the cam. Press the cam down firmly.

	(7) REMOVAL OF DRIVE AND IMPULSE MECHANISM. First remove the distributor cap, distributor arm, breaker cover and breaker cam. Then remove the two bearing plate clamp screws (ref. No. 364, fig. 31), and lockwashers, and pull the rotor, end plate, bearing plate and impulse parts off the main housing as a unit. When replacing, make certain the oil plug in the bearing plate is on the same side of the main housing as the nameplate and that the bearing plate gasket (ref. No. 348, fig. 31), is in place. }

	(8) INNER CORE. To remove the inner core, it is first necessary to remove all parts mentioned previously, then proceed as follows:

	(a) Pry out the inner core snap ring, and then press the coil down a little to give some clearance between the coil and the inner core. |

	(b) Place two screw drivers 180," apart under the inner core and pry it out, being careful not to damage the coil or the inner core. When the inner core is replaced, press it down as far as it will go and insert a new snap ring so that the split of the snap ring is over the split of the inner core.

	(9) COIL. (a) To test the coil, it is not necessary to remove it from the magneto. Remove the distributor cap, distributor arm and breaker cover. When using an Eiseman coil tester, connect the ground lead of the tester to the high tension spring on the magneto secondary pencil, turn the cam until the breaker points are open. The coil must be replaced if it requires more than 1.5 amp. to give a steady spark on a 5mm. gap. |

	(b) If the coil is to be replaced, first remove the inner core, the






breaker plate and disconnect all coil leads. Turn the coil leads up so that when the coil is removed the lead terminals will not catch on the housing.


	(c) To replace the coil proceed in the following manner: Place two cambric coil shields (ref. No. 343, fig. 30), over the coil lead wire and insert the coil and shields so that the secondary contact spring on the side of the coil makes contact with the seeondary pencil. Press the coil down firmly and insert. the two coil edges so that they are on the same sides of the core as the split in the core.

	(10) SECONDARY PENCIL. (a) 'The secondary pencil serves the purpose of conducting high-tension current from the secondary terminal on the coil to the center terminal of the distributor cap, from which point the current is distributed in succession to each of the towers in the distributor cap.

	(b) In order to replace the secondary pencil, it is necessary to remove the distributor cap, distributor arm breaker cover, cam, breaker plate from the distributor end of the magneto. From the drive end of the magnetos it is necessary to remove the drive shaft, rotor and impulse parts as a unit, inner core and coil. After these parts have been removed, the secondary pencil may be removed from the main housing by taking out the two secondary pencil screws (ref. No. 329, fig. 30), and lockwashers.

	(11) END PLATE AND IMPULSE MECHANISM. (a) After removing the two end plate clamp screws (ref. No. 364, fig. 31), and the end plate clamp screw lock (ref. No. 363, fig. 31), the end plate may be pulled off the drive shaft and free from the bearing plate by holding down the drive shaft while pulling upward on the end plate group. It may be necessary to strike the side of the end plate with an instrument such as the handle of a screw driver, to free it from the bearing plate, before it can be pulled off.

	(b) The drive shaft with the cam and impulse springs may now be pulled off.

	(c) To remove the cam plate from the drive shaft, clamp the cam plate in a vise and remove the cam plate clamp nut (ref. No. 355, fig. 31), and washer (ref. No. 368, fig. 31). After the clamp nut has been removed, the cam plate may be taken off the drive shaft by gently tapping the nut of the shaft.




	(d) When reassembling, first, place the cam plate on the drive shaft, gently tapping into place if necessary. Then replace the cam plate clamp nut (ref. No. 355, fig. 31), and washer (ref. No. 368, fig. 31). After the clamp nut has been removed, the cam plate may be taken off. After this the two impulse springs (ref.. No. 357, fig. 31), and the four impulse spring guides (ref. No. 358, fig. 31), should be assembled to the pins on the cam plate.

	(e) If it is necessary to replace the impulse springs or guides it is recommended that the impulse spring group X4600 be ordered (manufactured by the Wico Electric Company, Springfield, Mass.) as the use of this group greatly facilitates the assembly of the springs to the pivots on the cam plate and support plate. It is only necessary to push the two retaining cups together with the fingers and place the protruding loop over the pin, thus dispensing with the use of the crochet hook as mentioned previously.

	(f) Make certain that the end plate gasket (ref. No. 362, fig. 31), is placed between the end plate and bearing plate.





(12) ROTOR, BEARING PLATE, AND .SUPPORT 'PLATE


	(a) Remove the support plate from the drive shaft. Using a socket wrench and being extremely careful not to twist the rotor shaft, loosen the support plate clamp nut (ref. No. 355, fig. 31). If necessary, the support plate may be pried off by placing two screw drivers 180° apart beneath it. After the support plate assembly has been removed, the rotor may be pulled off the bearing plate.

	(6) The support plate assembly may be disassembled by removing the cotter pins from the trip arm pivot pins (ref. No. 353, fig. 31). After pulling out the pivot pin the trip arm pivot pins (ref. No. 352, fig. 31) may be removed.

	(13) TIMING TO ENGINE. (a) Rotate the flywheel and bring _piston of No. | cylinder into firing position of compression stroke. The flywheel is marked to identify firing position.

	(b) With the distributor cap removed, turn the magneto shaft in a direction opposite to its ordinary rotation until the monel metal segment of the distributor arm is opposite the No. | terminal of the distributor cap and the breaker points just begin to open. Clamp the magneto to the engine in that position. Complete



the installation by replacing the distributor cap and connecting the remaining leads in their correct firing order.


	(c) It is a good practice to recheck the timing under actual running conditions and make final adjustments by slightly advancing or retarding the magneto (slightly turning the housing), as may be required to obtain best engine performance.

	(14) LUBRICATION, The magneto requires a small amount of oil after each 512 hours of operation. (See lubrication charts, figures 6 and 8.)





28. SPARK PLUG SERVICE.

The spark plugs must be removed, cleaned and adjusted at least once each month, or every 150 hours of operation. Scrape the carbon from both inside and outside of the body and wash the plugs in solvent. Adjust the point gaps to 0.030 inch by the aid of a feeler electrode as this will not damage the plug. Always adjust by bending the outer electrode or the one attached to the outer shell of the plug. When reassembling the spark plugs to the cylinder head, make sure that the gasket is replaced. Use a new gasket if possible, and be sure that the plug is screwed securely into the cylinder head.



29. COMMUTATOR AND SLIP RING SERVICE.


	a. Remove the generator end-cover once each month and inspect the commutator, slip rings and brushes (fig. 10). If the commutator or slip rings appear in need: of cleaning, use a flat, dry stick and a piece of cloth. Place the cloth over the end of the stick, and dampen the cloth with cleaning solvent. Hold the flat side of the stick so that the cloth will come in contact with the surface of the commutator or slip rings while the unit is running at idle speed. This will remove any normal accumulation of dirt. If the commutator or slip rings are badly in need of cleaning, follow the same procedure but substitute a piece of #00 sandpaper in place of the solvent moistened cloth, NEVER USE EMERY.

	b. After a short period of use, the commutator and slip rings will take on a smooth mahogany color which is a natural condition and not an indication of need of cleaning. A bright, highly polished surface is not necessary. |
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Figure 10. Brush and commutator maintenance.



30. REPLACING BRUSHES.


	a. Proceed as follows: (1) Remove the exciter bearing bracket cover. Remove the machine screws, nuts and lockwashers holding the louvered, sheet-metal cover on the exciter-bearing bracket.

	(2) Disconnect the pigtail connection. Loosen the connection screw on the bracket holding the brush to the commutator, and slide out the pigtail connection lug.

	(3) Lift the brushholder arm, and remove the brush.

	b. Brush Installation. (1) Install pigtail connection. Slide the brush pigtail connection lug under the connection screw on the brushholder bracket. Tighten the screw.

	(2) Install the brush. Lift the brushholder arm, slide in the brush, and drop the arm to the brush securely in place.

	(3) Install the cover. Place the cover in position, securing with screws, lockwashers, and nuts.





31. REMOVAL OF GENERATOR.

When it is necessary to remove the generator, proceed as follows:


	(1) Disconnect all leads from the generator to the control panel box.

	(2) Disconnect gas line leading from gas tank to filtrap.

	(3) Disconnect and remove gas tank, and control panel box mount from skid (leave gas tank and control box intact).

	(4) Disconnect generator from skid. Use a 14-inch open-end wrench.

	(5) Disconnect generator from fan and coupling housing.

	(6) Loosen the two screws that hold flange key to the driving axle. Use a 34-inch open-end wrench. |

	(7) Loosen the two screws that hold the flange assembly to the generator axle. Use a 5-inch open-end wrench.

	(8) Reinstall the generator by using the reverse order-of the above procedure.
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Figure 11. Fitting brushes to commutator.



32. CYLINDER HEAD REMOVAL.

When it is necessary to remove the cylinder head for removing carbon, grinding valves, or other operations, proceed as follows:


	(1) Disconnect radiator hose, air cleaner hose, spark plug wires, etc. Using a 4%-inch hexagon socket wrench, remove the cap screws that fasten the cylinder head to the cylinder block.

	(2) Lift the head from the block, being careful not to damage the gasket. If the cylinder head does not come away freely, do not attempt to pry off. Replace a few of the cap screws loosely, and with the ignition off, crank the engine. The force of compression should loosen the head so that it can be lifted off.

	(3) When replacing the head, coat both sides of the gasket with cup grease and place it on the cylinder head. Use a new gasket if the old one is damaged or otherwise unfit for use.

	(4) Line up the holes in the gasket with those in the top of the cylinder block, and lower the cylinder head into place.

	(5) Replace the cylinder head cap screws, and screw them down as far as possible by hand.

	(6) Using a %-inch hexagon socket and torque wrench, tighten the cap screws. Do not pull any one screw down all the way, but tighten first one screw and then another, a little at a time. Take up on them gradually until all of the screws show a tension of 42 footpounds or 504 inch-pounds on the torque wrench. If no torque wrench is available, follow the same procedure until all of the screws are moderately tight. Do not use too much force on the wrench as this might result in stripping the threads in the cylinder block or twisting off the head of the screw.

	(7) Run the engine for a few minutes after replacing the head, and then take up any slack by taking another turn or two on each of the cap screws.





33. CARBON REMOVAL.

a. Carbon deposits must be removed from the cylinder head, the piston heads, the tops of the cylinder walls and from around the intake and exhaust valves about every 300 operating hours. Follow the instructions for removing the cylinder head (par. 32).
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Figure 12. Undercutting and testing commutator.


	b. Scrape the carbon from the cylinder head, pistons, cylinder walls, and from around the Mihir with a carbon scraping tool. If such a tool is not available, the 'end of a file or similar instrument may be uSed. Be careful not to scar the heads of the pistons or the cylinder walls or allow carbon to fall underneath the valves.

	c. Check the condition of the valves while the head is off and - give them any attention necessary. If it is found that the valves are in need of grinding, proceed as follows: (1) Remove the valve cover plate from the side of the cylinder block.

	(2) Insert the valve lifter between the valve tappet boss and the valve spring seat. Compress the valve lifter and, using a pair of long-nosed pliers, remove the valve spring retainer pin from the valve stem.




	(3) Release the valve lifter, remove it, and then lift the valve from its seat. Mark the valve so that you may be sure that it is returned to the same seat from which it was removed.




	(4) Remove the valve spring and spring seat, and repeat the same operation for each valve until they have all been removed. Do not forget to mark each valve as it is removed from the cylinder block.








34. VALVE GRINDING.

Remove the valves (par. 33c.) and proceed as follows: (1) Select the valve from either end of the cylinder block. It-is best to proceed from one end to the other instead of selecting valves at random.


	(2) Place a light, even coating of fine valve-grinding compound on the face of the valve. |

	(3) Slip a light coil spring over the valve stem. This spring must be long enough to lift the valve from its seat when there is no pressure on it. |

	(4) Place the valve in position in the seat from which it was re- © moved. The light spring on the valve stem should be below the head of the valve and resting on the valve stem guide boss. Be sure that the valve is in the correct seat.

	(5) Using a valve grinding tool or screwdriver, rotate the valve back and forth while pressing it lightly on its seat. Lift the valve by means of the spring every few rotatiuns and give it a half turn while clear of the seat. Bear down again and continue the rotating action. Keep this up until a satisfactory seat has been ground. It may be necessary to renew the grinding compound from time to _ time.




	(6) The valve,may be assumed to be properly ground when both the valve face and valve seat present a smooth, silvery color. A bright, polished surface is not desirable.

	(7) Remove the valve; remove the spring from its stem, and wipe off both the valve face and valve seat with a cloth dampened with Diesel oil or solvent.

	(8) Check the seat by placing pencil marks at close intervals around the face of the valve and then rotating it a half turn on its seat. If the pencil marks are evenly smudged all around the valve, it may be assumed to be properly ground.

	(9) Follow the same procedure (subpar. [2] to [8] above), until all of the valves have been properly ground.

	(10) Be sure to remove any valve-grinding compound that may have found its way into the valve pockets below the valve seats or other parts of the engine.

	(11) Reassemble the valves in their seats by reversing the operations for removal. Be sure that each valve is returned to the seat from which it was removed and to which it has been ground.

	(12) Replace the cylinder head (par. 32).





35. CLEARANCES.
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36. REMOVAL OF ENGINE.

When it is found necessary to remove the engine from the unit, proceed as follows: (1) Drain the oil from the base of the engine.


	(2) Drain all liquid from the radiator and water jacket.

	(3) Remove all connections between the engine and radiator.

	(4) Remove the fuel pipe between the filtrap and fuel pump.

	(5) Disconnect all wires between the engine and other parts of the unit. Tag the wires as they are removed so as to be sure soy are returned to their proper places.

	(6) Remove the radiator, and radiator mount.

	(7) Disconnect the engine from the generator.

	(8) Check to make sure that there are no remaining connections of any kind between the engine and other parts of the unit.

	(9). Remove the fastenings that secure the engine to the base, then slide the engine forward to disengage it from the generator, and lift it from the base.

	(10) For convenience in handling the engine, remove all piping and accessories. [hese include the air filter, carburetor, fuel strainer, oil drain cock, muffler, oil and water fillers, oil filter, fuel pump, starting motor assembly, and spark plugs and wiring.

	(11) Tag any wires to return them to their proper place, and plug the spark plug holes to prevent dirt from getting into the cylinders.





37. WATER PUMP REMOVAL.

When it is found necessary to remove the water pump from the engine, proceed as follows: (1) Before attempting to disassemble the water pump from the engine, drain the radiator.


	(2) Loosen the fan belt by loosening the idler pulley cylinder.

	(3) Remove the fan. |

	(4) Disconnect the lower radiator hose.

	(5) Remove the three bolts that mount water pump to engine.

	(6) Slip the water pump forward, and remove from the engine.
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38. OIL PUMP REMOVAL AND REPLACEMENT.


	a. When it is found necessary to remove the oil pump from the engine, proceed as follows: (1) Remove the three nuts on studs holding oil pump to crankcase.

	(2) Slide oil pump from studs.

	(3) Remove screw (ref. No. 412, fig. 34), in oil pump cover plate which will allow cover to be removed from housing.

	(4) To remove driven gear (ref. No. 422, fig. 34), file off one end of straight pin (ref. No. 423, fig. 34), and drive pin through the shaft.

	(5) The oil shaft and rotor (ref. No. 417, fig. 34), can be removed from the body in an assembly.

	(6) When removing spring retainer (ref. No. 407, fig. 34), care must _ be taken not to lose the small washers (ref. No. 409, fig. 34).

	(7) Adding shims will increase the oil pressure; removing shims will decrease it.




	b. When replacing the oil pump on engine the following procedure should be followed in order to have correct timing for the ignition: (1) Set No. | piston coming up on the compression stroke, then turn the flywheel so that the timing mark IGN appears on the flywheel in the center of the hole in the flywheel housing on the right-hand side. |




	(2) Set the distributor rotor at No. | terminal tower in distributor cap and with the points just breaking.




	(3) Hold the oil pump in one hand with the oil relief valve retainer in the same position as it would be when installed in the engine; turn the shaft so that the narrow side of the slot in driven gear end is toward you, then line up the pin holding driven gear to shaft so that it will fall in line with the right-harid side of the slot in the pump body. Slide the assembly on studs -in the crankcase: feed gear slowly into camshaft gear, noting when fully set if the rotor on distributor has moved from its original setting. If so, remove oil pump and turn one tooth to obtain the correct setting.








39. CONNECTING ROD BEARINGS.

a. Remove the base and oil pan. The crankshaft ends of the connecting rods are fitted with bearing caps and adjusted by means of shims. The correct clearance between the bearing and the crankshaft is between 0.0008 and 0.0023 inch. The end play should be between 0.005 and 0.009 inch.

b. Adjust the bearing clearance by removing or adding shims until the correct clearance is attained. Check this by moving the' bearing from end to end on''the bearing journal. Adjust until a definite drag developes, and then add one additional shim and secure the bearing cap. Be sure to replace all locks and washers. Repeat the above steps for each bearing.



40. PISTON REMOVAL.

To remove the piston, proceed as follows: (1) Remove the base or oil pan.


	(2) Remove the bearing caps from the crankshaft ends of the connecting rods.

	(3) Remove the cylinder head (par. 32).

	(4) Push the piston out of the cylinder by pushing on the connecting rod and withdrawing it from the cylinder. Be careful not to scar the cylinder walls with the end of the connecting rod. Be sure to mark each piston and connecting rod assembly so that it may be returned to its original location.





41. FITTING PISTON PINS AND RINGS.


	a. Remove piston and connecting rod assemblies (par. 40).

	b. Check the piston pin clearance. If it is over 0.0009 inch it will be necessary to replace the piston pin bushings in the piston. This can be accomplished only where suitable equipment is available. [It may be possible to take up play by fitting an oversize piston pin.

	c. The piston pin may be removed from the piston by loosening the piston pin lockscrew on the inside of the piston. A hexagonal socket wrench is required for this operation. With this screw removed, the pin may be driven from the piston.

	d. When reassembling, be sure to replace the lockwasher that secures the piston pin lockscrew.




	e. With the pistons removed from their cylinder, the piston rings may be replaced. Each piston is fitted with one oil and two compression rings.

	f. Before installing new piston rings, inspect the condition of the cylinder walls and check the piston clearance within the cylinders. The correct piston clearance is 0.003 inch to 0.0025 inch. If the clearance of the piston within the cylinder is over 0.003 inch, oversize rings will be required.

	g. To fit new rings, slip the ring down into the cylinder bore. The gap between the ends of the ring should not be more than 0.013 inch and not less than 0.008 inch. If the gap is less than 0.008 inch, file the ends of the ring with a fine file until the correct clearance is attained. Be sure to fit the rings in the cylinders in which they are to be used.

	h. Before fitting new rings to a piston or replacing old rings, clean the ring grooves carefully and be sure that all carbon has been removed. The compression rings should have a side clearance when in their grooves, of 0.0005 to 0.001 inch. The oil rings should have a clearance of 0.001 to 0.0015 inch. If a ring fits too tightly in\its groove, lap it on a piece of crocus cloth resting on a surface known to be perfectly flat and smooth.





42. INSTALLING PISTON ASSEMBLY.


	a. When all necessary work on the piston assembly has been completed the pistons may be installed in their respective cylinders.

	b. Insert the piston assembly in the cylinder from which it was removed and to which the piston rings were fitted. Use a ring compressor to compress the rings. If a ring compressor is not available, tie each ring so that it is fully compressed with a piece of string.

	c. Press the piston assembly down into the cylinder and as each ring enters the cylinder bore, cut the string on that ring. If a ring compressor is being used, the piston and ring assembly will slide out of the compressor into the cylinder. Tap the top of the piston lightly with a hammer handle to drive it down into the bore of the cylinder.

	d. Rotate the piston within its cylinder until the piston pin lockscrew is on the side toward the camshaft, and lower the assem-



bly into position on the crankshaft. Insert the connecting rod bearing cap bolts in the holes in the base of the connecting rod. Place three 0.003 inch shims on the bolts and slip the bearing cap in place.

e. Adjust the connecting rod bearing as instructed in paragraph 39. |



43. CAMSHAFT REMOVAL.


	a. If it should be necessary to remove or replace the camshaft, the following operations will be necessary: (1) Remove the base, or oil pan.

	(2) Remove the capscrews that hold the gear cover to the cylinder block. This cover may now be removed.

	(3) Remove the valves (pars. 33 and 34).

	(4) Lift all eight valve tappets clear of the camshaft and fasten them so that they will not drop back on the camshaft while it is being removed. |

	(5) The camshaft may now be pulled out through the gear case end of the engine.

	b. Reassemble the camshaft by reversing the procedure for disassembly. Be sure to replace all gaskets and washers when reassembling. Use new gaskets when the old ones are unfit for use, and be sure to clean thoroughly all surfaces before reassembling so that the gaskets will make good contact.





44. CRANKSHAFT REMOVAL.


	a. Refer to paragraph 36 for details concerning the removal of the engine from the unit.

	b. Before removing the crankshaft, it is advisable to first remove the flywheel.

	c. Refer to paragraph 38 for the removal of the oil pump. Remove the oil pump.

	d. Remove the connecting rod caps and keep them in the correct relationship with the connecting rods.



e. Remove the main bearing caps and this will enable you to remove the crankshaft.



45. ASSEMBLY OF VALVE TIMING CHAIN AND SPROCKETS.


	a. The silent type timing chain is non-adjustable. The lubrication is positive through drilled passages in the crankshaft and sprocket from the front main bearing.

	b. To replace timing chain, it is necessary to remove fan blades, radiator, fan belt, crankshaft pulley, and timing case cover. Remove bolts holding camshaft sprocket to camshaft and remove chain. :

	c. When chain has been removed, for any purpose, it will be necessary to set the valve timing when chain is replaced.





46. VALVE TIMING.


	a. Toset the valve timing turn the crankshaft so No. 1 and No. 4 pistons are at top dead center.

	b. Place camshaft sprocket on camshaft, turn camshaft so punch mark on gear faces punch mark on crankshaft sprocket.

	c. Remove sprocket and place the timing chain on, then place timing chain over crankshaft sprocket changing position of camshaft sprocket in chain until the cap screw holes in sprocket 'and camshaft are in line.

	d. Timing is correct when a line drawn between sprocket centers cuts through timing marks on both sprockets (fig. 15).

	e. Inlet opens 9° before top center measured on flywheel, or 0.039 inch piston travel from top center.

	f. Tocheck valve timing (fig. 14), adjust inlet valve tappet No. | cylinder to 0.020 inches. Rotate crankshaft clockwise until piston in No. | cylinder just starts on the intake stroke, at which time the tappet should just be tight against end of valve stem and mark on flywheel 10 is in center of timing hole in flywheel housing (fig. 16).



[image: Figure, page 67]

Figure 14. Valve timing.
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Figure 15. Timing sprockets.
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Figure 16. Timing marks (flywheel).



47. ARMATURE REMOVAL.

To remove the armature, proceed as follows: (1) Remove the exciter lead fiom the rheostat by means of a 14-inch end wrench.


	(2) Remove the field lead. a

	(3) Remove corner from the exciter head. |

	(4) Raise the commutator and slip ring brushes.

	(5) Remove cap screws that hold the exciter head to the generator body.

	(6) Tap head on edge of housing to disengage seat from stator body.

	(7). Remove head, then grasp exciter armature with hands, lift. slightly and pull out.





48. REMOVING AND REPLACING BRUSHHOLDERS.


	a. Removal. First; use steps | through 7 of paragraph 47 for the removal of the exciter head; then proceed as follows: (1) Remove the exciter coil lead from the brushholder.

	(2) Remove the screws that hold the exciter field pole pieces. Use care in handling of coils and note EXACT position and relation of coils and-leads.

	(3) Remove capacitor lead.

	(4) Loosen the brushholder mounting screws on both sides of the head.

	b. Replacement. (1) The outer slip ring brushholder is placed at the bottom of the exciter head.

	(2) See that the commutator brush sockets with brushes are in a position half way between adjacent exciter field poles.

	(3) Tighten setscrews on sides of head.

	(4) Reconnect the capacitor. The capacitor mounts on the exciter head just to the right of the hole in the head through which the exciter leads come out.




	(5) The short lead of the exciter coil connects to the lower lefthand commutator brush when facing the large opening of the housing.

	(6) Set the coils so their connections are towards the operator and with the first coil connected to the brushholder set at the bottom of the head, progress counter clockwise around the head.

	(7) Wrap the pole pieces with insulation board. Insulate the coils from the flux ring and insulate between the pole piece ear and coil.

	(8) Bring the long lead of the last coil over the last coil and out through the hole in the head.





49. GENERATOR BEARING REPLACEMENT.


	a. Use steps | through 7 of paragraph 47 for removal of the exciter head.

	b. Remove bearing from armature shaft by means of a bearing puller.

	c. When replacing the bearing, be sure sealed side of bearing is next to slip ring.

	d. Use a soft hammer or brass punch and tap bearing onto the armature shaft.

	e. Pack the bearing with a good grade of cup grease and replace the head.





50. AUTOMATIC VOLTAGE REGULATOR.

a. Maintenance. No maintenance of the regulator is required under normal atmospheric conditions. In case of unusual concentration of dirt or dust in the atmosphere, the regulator cover should be removed at regular intervals and any dust carefully blown out.

CAUTION: At No Time Should The D-C Coil Circuit Of The Regulator Be Opened Without First Disconnect-Ing The D-C Potential Wires.

b. What to Do in Case of Trouble. In case of difficulty, refer to the following chart:



WHAT-TO DO IN CASE OF TROUBLE

ALL-OUT).

Open circuit. Exciter Field Rheostat not on the marked position (At or near

A-c. Generator Field rheostat not on the marked position.

Short Circuit across regulating (1) Regulator not resistance of regulator.

for Obstruction in air gap of regulator magnetic circuit.


No a-c voltage on a-c. leads of regulator.



Circuit open between exciter field and regulating resistance.

(2) A-c. voltage erratic or violently. Look for working. Look

(3) A-c. voltage droops badly when generator is loaded. Look

Exciter speed below normal.

Exciter field rheostat not on marked position.

for Generator field rheostat not on marked position.

(4)

Excessive dust or dirt between buttons.

Sparking at Open circuit or poor connections silver buttons.. between silver buttons and regulating Look for resistance.

Open circuit in regulating resistance.
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Figure 18. Power un it PE-182, right side.
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Figure 19. Control panel, front view.
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Figure 20. Engine, front sectional view.
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Figure 21. Engine, side sectional view.
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Figure 22. Cylinder head, manifold and valve cover.
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Figure 23. Timing chain cover, cylinder block,
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Figure 24. Crankshaft, connecting rods and pistons.
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Figure 25. Camshaft assembly.
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110 Figure 29. Wico magneto assembly.
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NOTE: "\- HIDDEN PART

Figure 30. Wico magneto parts.

'penuyjuoy— SIT SLUVd GALVULSNTIHW ZS

[image: Figure, page 129]

'penuluoyd—I1SI1 SLUWd GALVULSNTI

[image: Figure, page 131]

Figure 32. Conduit and shield assembly.
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Figure 34. Oil pump.
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Figure 35. Oil filter.
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Figure 36. Oil filter brackets, tubes and connections.
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Figure 37. Water pump assembly.
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Figure 38. Perfex radiator—R2369D.
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Figure 39. Fan and coupling.
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Figure 40. Carburetor.
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Figure 45, Fuel pump.
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Figure 46. Gas tank safety cap assembly.
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Figure 47. Air cleaner (heavy duty, oil type).
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Figure 48. Servo precision governor.
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Figure 49. Penn electric switch.
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Figure 50. Tools.
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Figure 31. Wico magneto parts.
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Figure 26. Valve.
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