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The following service instructions have been prepared to provide assembly, disassembly andmaintenance informationfor the BRADEN Model BP200C series winch. It is suggested that before doing any work on these units, all assemblyand disassembly instructions should be read and understood.Some pictures in this manual may show details or attachments that are different from your winch. Also, somecomponents may have been removed for illustrative purposes.Continuing product improvement may cause changes in your winch, which are not included in this manual .Whenevera question arises regarding your BRADEN Winch or this manual, please contact BRADEN Service Department forthe latest available information.
Model NumberSerial Number The model and serial numbers ofBRADEN BP200C winches arelocated on the left side of the hydraulicmotor.Always reference both of thesenumbers when ordering replacementparts. Our goal is to ship the correctparts, the first t ime.

BP200 DESIGNATES MODEL BP200 (20,000 Lb FIRST LAYER LINE PULL)C DESIGNATES THE MODEL SERIES RELATING TO DESIGN CHANGES23 DESIGNATES TOTAL GEAR REDUCTION212/106 DESIGNATES HYDRAULIC MOTOR DISPLACEMENT IN CU IN./REV (212/106 = 2 SPEED MOTOR21.2/10.6 CU IN./REV)1/2 DESIGNATES THE INITIAL LEVEL WIND SETTING (1/2 = 0.5 INCH WIRE ROPE)(AVAILABLE SIZES ARE 7/16 IN., 1/2 IN., AND 9/16 IN.)46 DESIGNATES EXTENSION SHAFT LENGTH (CENTERLINE OF DRUM TO END OF SHAFT)(00 = NO EXTENSION SHAFT)(AVAILABLE LENGTHS ARE 46 IN., 47 IN., AND 50 IN.)(EXTENSION SHAFT LENGTH CAN BE INCREASED BY 2 INCHES IN THE FIELD)H DESIGNATES HYDRAULIC CLUTCH AND DRAG BRAKE CONTROLS (BLANK = AIR [STANDARD])
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Brake Valve —A hydraulic counterbalance valve should be connected to the reelÍin port of the hydraulic motor. It allowsoil to flow freely through the motor in the winching direct ion. When oil pressure tries to rotate the motor in the reelÍoutdirect ion, the brake valve blocks the flow of oil out of the motor unt il the internal stat ic brake is released. It then controlsreelÍout speed based on the load and flow of oil to the motor.All the heat generated by controlling the speed of the loadis dissipated by the hydraulic system, not by the internal stat ic brake.
Sprag or Overrunning Clutch— A mechanical oneÍway clutch on the input shaft of the winch, between the input shaftand the stat ic mechanical brake. The clutch allows the input shaft to turn freely in the direct ion required to spool cableonto the drum, then immediately locks the winch gear train to the mechanical brake when the winch is stopped, holdingthe load in place.Stat ic, Mechanical, or Loadëholding Brake — A mult idisc, springÍapplied, hydraulically released brake that workstogether with the sprag clutch to hold a load. This brake is not designed to stop a load being lowered, but holds the loadin placewhen thewinch is not in operat ion.Firstëlayer Lineëpull Rat ing — The maximum rated line pull (in pounds or kilograms) on the first layer of cable. Themaximum rat ing for any part icular winch is based on maintaining an acceptable structural design factor and serv ice life.Certain combinat ions of drum, gear rat io, motor and hydraulic pressure, may reduce this rat ing.Firstëlayer Lineëspeed Rating— The maximum rated line speed (in feet or meters per minute) on thefirst layer of cable.Certain combinat ions of drum, gear rat io, motor, and hydraulic flow may reduce or increase this rat ing.D/d Ratio — The rat io of cable drum barrel diameter (D) to wire/synthet ic rope diameter (d). Current SAE standardsrequire a minimum of 8:1.EXAMPLES :If you know the cable diameter youwant to use, mult iply it by 8 to get the MINIMUM cable drum barrel diameter (such as1/2 Íinchwire ropeX 8 = 4 inches— this is the minimumwinch barrel diameter).If you know the barrel diameter, div ide it by 8 to get the MAX IMUMwire/synthet ic rope diameter.(such as 8Íinch barrel diameter / 8 = 1— this is the maximumwire/synthet ic rope diameter)

a

b

First sheave

or load

First sheave or load should be centeredbetween the drum flanges,so that anglesA and Bare equal.Angles A and B should be a minimumof 1/2 degree and a maximum of 1(1/2degrees.Wrap —A single coil of wire/synthetic rope wound on a drum.Layer — All wraps of wire/synthetic rope on the same level between drum flanges.Freeboard—Amount of drum flange that is exposed radially past the last layer of wire/synthetic rope.Minimum freeboard varieswith the regulatory organization.ASME B30.5 requires 1/2(inch minimum freeboard. SAE J706 requires minimum freeboard of0.7d,where d is rope diameter.

Grooved Drum—A cable drumwith grooves onthe barrel to ensurethefirst layerof cable spools properly onto the drum. The grooves can be cast or machinedinto the drum, or cast or machined into separate pieces that are mechanicallyfastened to the drum.NOTE: Only one size cable can be used on a grooved drum.

BarrelDiameterFlangeDiameter DistanceBetweenFlangesFleet Angle — The angle between thewire/synthet ic rope posit ion at the extreme endwrap on a drum, and a line drawnperpendicular to the axis of the drum, through the center of the nearest fixed sheave or load attachment point .
Cab le Drum Dimensions —
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Safety for operators and ground personnel is of prime concern. Always take the necessary precaut ions to ensure thesafety of others aswell as yourself .The operator should have a thorough knowledge of the ent ire machine’s performancecapabilit ies, and operate the prime mover and the winch with care and concern for the equipment, and the safety of allpersonnel. The following recommendat ions are offered as a general safety guide. Local rules and regulat ions will alsoapply.1. The BRADEN BP200C is neither designed norintended for use or applicat ion to equipment used inthe lift ing or moving of persons.2. Inspect rigging and winch at the beginning of eachwork shift . Defects should be corrected immediately.3. Keep equipment in good operat ing condit ion. Performscheduled serv icing and adjustments listed in the“Prevent ive Maintenance” sect ion of this manual.4. An equipment warm�up procedure is recommendedfor all start �ups and essent ial at ambient temperaturesbelow +40°F (+5°C). Refer to “Warm�up Procedure”listed in the “Prevent ive Maintenance” sect ion of thismanual.5. Be certain any equipment attached to the cable iseither lowered to the ground or blocked securely(i.e. NO LOAD on the cable drum) before servicing,adjust ing or repairing thewinch.6. Before operating the winch, be sure ALL safetyprocedures and equipment for the vehicle the winch ismounted in are properly followed and/or in place.7. Be sure personnel are clear of thework area BEFOREoperat ing thewinch.8. Read all warning and caut ion tags provided for safeoperat ion and service of the winch and becomefamiliar with the operat ion and funct ion of all controlsbefore operat ing thewinch.9. Never operatewinch controls unless you are properlyposit ioned at the operators stat ion and you are surepersonnel are clear of thework area.10. Assure that personnel who are responsible for handsignals are clearly v isible and that the signals to beused are thoroughly understood by everyone.11. Ground personnel should stay in v iew of the operatorand clear of the winch drum. Do not allow anyonenear a winch line under tension.A safe distance of atleast one and one�half (1�1/2) t imes the length of theunspooledwire rope should be maintained.12. The winch clutch may disengage and drop or losecontrol of a load if it is not fully engaged at thebeginning of a lift or pull. The winch operator mustv isually determine that the clutch is fully engagedbefore lift ing or pulling a load. Check the “WinchEngaged” indicator light to make sure it is illuminatedbefore beginning a lift or pull. The clutch must be in itsfully engaged posit ion before this light will illuminate.

13. Never attempt to handlewire ropewhen the hook endis not free. Keep all parts of body and clothing clearof the cable rollers, cable entry area of fair�leads andwinch drum.14. Install guarding to prevent personnel f rom gett ing anypart of body or clothing caught at a point where thecable is wrapped onto the drum or drawn through theguide rollers, or where any rotat ing shaft is exposed.15. Install switches or valves that will shut off power tothewinch, in locat ionswhere they can be reached byanyone entangled in thewire rope before being drawninto thewinch or any “pinch point”.16. “Deadman” controls which automat ically shut offpower to the winch whenever the operator leaves hisstat ion, should be installedwhenever pract ical.17. Do not exceed the maximum pressure, psi (kPa) orflow, gpm (lpm) stated in thewinch specificat ions.18. Operatethewinch line speedstomatchjob condit ions.19. Leather gloves should be used when handling wirerope.20. Never attempt to handlewire ropewhen the hook endis not free.21. When winding wire rope on the winch drum, neverattempt to maintain tension by allowing wire rope toslip through hands. Always use “Hand�Over�Hand”technique.22. Never use wire rope with broken strands. Replacewire rope.23. Do not weld on any part of thewinch.24. Use recommended hydraulic oil and gear lubricant.25. Keep hydraulic system clean and free fromcontaminants at all t imes.26. Use correct anchor for the wire rope size beinginstalled.27. Do not use knots to secure or attachwire rope.28. Never allow anyone to stand under a suspended load.29. Avoid sudden “shock” loads or attempt to “jerk” a loadfree.This type of operat ion may cause heavy loads inexcess of rated capacity,which may result in failure ofthewire rope and/or winch.



6

The BRADEN BP200C winch consists of the followingsub¸assemblies:1. Motor and brake valve block with cartridges2. Load holding frict ion brake assembly3. Drum drag brake4. Two stage planetary gear set5. Cable drum, closure and bearings6. Level wind system7. Extension shaft8. Drum clutchThe BP200C winch is supplied with provisions for eitherair or hydraulically operated drum drag and drum clutchcont rols. Refer to the “EXPLANATION OF MODELNUMBER” to determine the type of control for your winch.Refer to “WINCH INSTALLATION” for control circuits.NOTE:A winch built for air control CANNOT be operatedhydraulically , or v ice v̧ersa, without changing the clutchspring. Consult the BRADEN Service Department fordetails.Whenthewinch is “at rest”with no hydraulic or air pressureapplied, the load holding brake is fully applied by springpressure, prevent ing the drum, drive train gears and motorfrom rotat ing. The drum clutch is fully engaged by springpressure, and the drum drag brake is not applied.The primary sun gear is direct ly coupled to the hydraulicmotor by the inner race of the brake clutch assembly.The primary sun gear shaft goes through the drum anddrives the primary planet gears on the support end of thewinch. As the motor shaft turns in the haul¸in direct ion,the planetary assemblies reduce the speed input by themotor to rotate the cable drum. In the haul¸in direct ion,the stat ic brake remains fully applied and the input shaftrotates freely through the sprag clutch.When the motor isstopped, the load attempts to rotate the winch gear trainin the opposite direct ion locking the brake clutch to theinput shaft , allowing the fully applied stat ic brake to holdthe load firm.

The dual brake system consists of a dynamic brake systemand a stat ic brake system.The dynamic brake system hastwo operat ing components:1. BrakeValveAssembly2. Hydraulic MotorThe brake valve is basically a counterbalance valve withbetter metering characterist ics for load control. It containsa checkvalve to allow free oil flow to the motor in the haul¸in direct ion, and a pilot operated, spring¸loaded spoolvalve that blocks the flow of oil out of the motor when thecontrol valve is placed in neutral. With the control valvelever moved toward the pay¸out direct ion, the spool valveremains closed unt il sufficient pilot pressure is applied tothe end of the spool to shift it against the spring pressureand open a passage. After the spool valve cracks open,the pilot pressure becomesflow dependent and modulatesthe spool valve opening, controlling the pay¸out speed ofthewinch. See Figures 1, 2, and 3.The winch brake system has three main components forall winches:1. Spring¸Applied, Mult iple Frict ion Disc Stat ic Brake2. Hydraulic Piston and Cylinder3. Brake ClutchAssemblyThe stat ic brake is released by the brake valve pilotpressure at a pressure lower than that required to openthe pilot operated spool valve. This sequence ensuresthat dynamic braking takes place within the brake valve,and that litt le, if any, heat is absorbed by the stat ic, f rict ionbrake.The stat ic f rict ion brake is load holding brake only, and hasnothing to do with dynamic braking or the rate of descentof a load.The brake clutch assembly is splined to the primary sungear shaft between the hydraulic motor and primary sungear. It w ill allow this shaft to turn freely in the direct ion tohaul¸in a load, and locks up to force the brake discs to turnwith the shaft in the pay¸out direct ion. See Figures4 and 5.The hydraulic brake cylinder, when pressurized, willrelease the spring pressure on the brake discs, allowingthe discs to turn freely.

Safety and informational callouts used in this manual include:This emblem is used to warn against unsafe pract iceswhich COULD result in severe personal injury or death ifproper procedures are not followed. This emblem is used towarn against potent ial or unsafepract ices which COULD result in personal injury, andproduct or property damage if proper procedures arenot followed.
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The winch should be mounted with the centerline of thedrum in a horizontal posit ion. Typically , the base will befastened direct ly to the f rame of the vehicle.Whenmount ing thewinch, the method of attachment mustbe capable of withstanding the full 20,000 pound line pull.It is important that thewinch be mounted on a surface thatwill not f lex when thewinch is in use, since this could bindthe working parts of the winch. Also, be sure the winch ismounted on a f lat surface. If necessary, use shim stock toensure proper mount ing. The mount ing surface should bef lat within + or �.020 inches (.5 mm).Hydraulic lines and components that operate the winchshould be of suff icient size to assure minimum backpressure at the winch. Back pressure should not exceed100 psi (690 kPa) for max imum motor seal life. A motorcase drain f romthe shaft end drain port to tank is required.The winch direct ional cont rol valve must be a three�posit ion, four�way valve with a motor spool hav ing bothwork ports open direct ly to tank, when the valve is in thecenter posit ion.The extension shaft must be attached to the end of thewinch opposite the motor. The shaft may be connectedto the coupling in one of two posit ions, allowing a 2 inchadjustment in length.The hydraulic oil f ilter should have a 10 micron nominalrat ing and be a full�f low type.

High quality hydraulic oil is essential for satisfactory perfor7mance and long hydraulic system component life .Oil hav ing 150 to 330 SUS v iscosity at 100°F (38°C) andv iscosity index of 100 or greater will give good resultsunder normal temperature condit ions. The use of anoil hav ing a high v iscosity index will minimize cold�startt rouble and reduce the length of warm�up periods. A highv iscosity index will minimize changes in v iscosity withcorresponding changes in temperature.Max imum cold weather start �up v iscosity should notexceed 5000 SUS with a pour point at least 20°F lowerthan the minimum temperature.Under cont inuous operat ing condit ions the temperature ofthe oil at any point in the system must not exceed 180°F(82°C). 120�140°F (49� 60°C) is generally consideredopt imum.In general terms; for cont inuous operat ion at ambienttemperatures between 50 and 110°F (10 to 43°C), useSAE20W; for cont inuous operat ion between 10 and 90°F(�12 to 32°C), use SAE 10W; for applicat ions colder than10°F, contact the BRADEN Serv ice Department . The useof mult i�v iscosity oils is generally not recommended.Refer to the following drawings for winch cont rol circuit ,drag brake circuit and freespool circuit .NOTE: Continuous operation at high speeds and loadsmay require the use of an oil cooler in the hydraulicsystem to maintain acceptable oil temperature.

The drum clutch is spring applied, and air or hydraulicallyreleased. The release mechanism is a mechanical dis�engagement of the drum from the drive t rain. The winchis equipped with an elect rical switch that will light the red“WINCH DISENGAGED” lamp on the f reespool panelwhenever the drum is disengaged from the drive t rain. Inthis posit ion, wire rope can be pulled from the drum byhand, prov ided the drum drag brake is not act ivated. Theextension shaft/capstan drive can also be operated in thismode without the cable drum rotat ing. To disengage thedrum, the winch should be stopped and there should beno load on the cable drum. To engage the clutch, thedrum may have to be rotated slight ly by hand to alignthe internal splines.When the clutch is fully engaged, thegreen “WINCH ENGAGED” lamp on the f reespool panelwill be lit .The BP200C has two (2) drag brake cylinders.These canbe either air or hydraulically operated.Their purpose is tocont rol drum movement when the winch is in f reespoolmode with the drum disconnected from the drive t rain.They are not designed nor intended to hold a load. Theamount of drag they prov ide can be easily adjusted using

one of the circuits shown in the “INSTALLAT ION” sect ionof this manual. All hardware for these cont rol circuits iscustomer prov ided.The BP200C winch is equipped with a level wind systemto ensure smooth even spooling of wire rope onto thedrum. The speed of the tension roller assembly in relat ionto the cable drum speed is specif ic to each size wirerope. In order to change wire rope size, the chain andsprockets driv ing the level wind diamond screw mustbe changed. Refer to “LEVEL WIND DRIVE GROUPCONVERSION PARTS” for addit ional informat ion. Thesystem is prov ided with a manual disconnect and handwheel on the diamond screw . The disconnect lever islocated on the side of the winch opposite the motor.W ith the lever point ing down in a vert ical posit ion, thediamond screw is engaged. Rotat ing the lever 90o towardthe f ront of the winch disengages the screw and allows itto be rotated using the hand wheel on the opposite end,near the motor. This feature is used to properly align thetension roller assembly with the wire rope on the drum. Itmay be necessary to perform this alignment occasionallyto compensate for normal wire rope st retch and/or wear,orwhen new wire rope is installed.
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Increasing PSIReduces DragDrag BrakeValveNichols 2 Speed MotorBrake Effective inBoth Directions150 PSI Min.2500 PSI Max .
Two SpeedShift Valve(Manual or Solenoid)

30 GPM @2500 PSI Customer Provided
Freespool Valve

Recommended Circuit ForVariable Drag Brake andFreespool Function
Customer Provided

Freespool Indicater CircuitBlackGreen RedPower Source12 VDC
GreenRedBlueYellow To FreespoolSolenoid ValveBRADENSupplied

Air Inlet

90 PSI Min

150 Max

AIR OPERATED CONTROLS(Winch control circuit and Freespool indicator circuit are same as in illustrat ion below)

NOTE: A winch built for hydraulic controls CANNOT be operated with air controls, and a winch built for air controls CANNOTbe operated with hydraulic controls. The freespool p iston return spring is different for each type of control. See page 2 of thismanual for location and explanation of Model Number to determine control type for your winch.A ll winches are rated at bare drum line pull. As thecable drum f ills, the line pull w ill decrease (due to lossof leverage), as the line speed increases (due to largercircumference). Therefore, install the minimum length ofcable possible for your applicat ion so that the winch willoperate on lower layers and deliver the max imum pull.Using larger cable will not always increase the strengthas the larger cable may be more prone to bending fat igueTHE CABLE ANCHORS ALONE ON HOISTS ARE NOTDESIGNED TO HOLD RATED LOADS. Winch loads appliedd irect ly to the wire rope ancho r may cause the wire rope to pull f reeand result in the sudden loss of load cont ro l and cause propertydamage, personal injury or death. A minimum of 5 wraps of wirerope must be left on the drum barre l to achieve rated load.

Freespoo lValve(Soleno id or Manual) Free Spool Circuit
Hydraulic Inlet150 PSI Min.

250 PSI Max.Customer Provided
Drag Brake Circuit500PSIMax.Hyd raulic InletLever Operated Master CylinderCustomer Provided

Route Rod End PortBackto Tankto Cont ainOil Should aSeal Fall
(Winch control circuit and Freespool indicator circuit are sameasin illustration below)
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failure than smaller wire rope. Consult your wire ropesupplier for his recommendat ions for the wire rope andother rigging for your applicat ion.Thewedge and anchor pocket must be clean and dry. Theend of the wire rope being anchored to the drum must beclean and dry and not frayed. Anything on the end of thewire rope to keep it f rom fraying (i.e. tape or wire) mustnot be in contact with the wedge when the installat ionis complete. Consult the wire rope manufacturer on theproper treatment of the dead end of the wire rope. Somerope manufacturers recommend when using rotat ionresistant wire rope, that the rope end be seized, weldedor brazed before insert ing the wire rope into the wedgesocket to prevent core slippage or loss of rope lay.Take the free end of thewire rope and insert it through thesmall opening on the cable drum. Loop the wire rope andpush the free end about 3/4 of the way back through thepocket. Install the wedge as shown in f igure 7, then pullthe slack out of the wire rope. The “dead” end of the rope

needs to extend slight ly beyond the end of the wedge asshown in f igure 8.Using a hammer and brass drift , drive thewedge as deepinto the pocket as possible to ensure it is fully seatedand no further movement is detected. Applying a loadon the wire rope will also help seat the wedge in thepocket . Check to ensure the wedge does not protrudefrom either end of the pocket, causing it to interfere withproper spooling of wire rope onto the drum (see f igures 9& 10). If there is interference or the wedge does not seatf irmly, contact the BRADEN Product Support Departmentat 918§251§8511 to determine the properwedge size. Thewedge shipped f rom the factory will properly anchor 7/16,1/2 and 9/16 inch wire rope.Before installing thewire rope, the levelwind roller bracketmust be aligned with the correct rope pocket. Rotate thedrum unt il the correct cable pocket is on top at the 12:00posit ion. The correct pocket will have the smaller openingtoward the diamond screw. Disengage the diamond screwDrive fromthis side
Wedge and wire ropefully seated in pocket Figure 7Figure 8

• Wire rope not tight against wedge• Wedge may be too large • “Dead” end of wire rope and/or wedge mayinterfere with proper spooling• Wedge may be too smallFigure 9Figure 10
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Minimum 150 psi (1,030 kPa), above motor out letpressure, required to shift motor to high speedMaximum allowable pressure at motor shift port ô2,500 psi (17,200 kPa)Shaft end motor case drain must be drained to tank2 speed motor displacement is 17.6/8.8 cu in.(288/173 cu cm).Performance based on:2,500 psi (17,200 kPa) at 30 gpm (114 LPM)NOTE: Continuous operation at high speeds and loadsmay require the use of an oil cooler in the hydraulicsystem to maintain acceptable oil temperature.

by rotat ing the lever on the chain case, 90° toward thefront of the winch. Using the handwheel on the motor endof thewinch, turn the diamond screw in the same direct ionas the winch hauls in cable unt il the roller bracket is atthe f lange where the cable will be anchored. The pawlshould be just start ing to enter the turnaround area ofthe screw. Reôengage the diamond screw. Thread thewire rope through the spring loaded rollers and anchorit to the winch drum. Refer to the f igures on the previous
page for addit ional informat ion.When spooling cable ontothe drum, the roller bracket should lag behind where therope is lay ing onto the drum by 1/2 of a rope diameter.Reôadjust the posit ion of the roller assembly , if needed,after beginning to spool wire rope onto the drum. Thediamond screw levelwind alone does not assure smootheven spooling of cable onto the drum.A light load (approx.200 to 400 LB, 90 to 180 kg) should be maintained on thecable to assist even spooling.

Performance

Low Speed Winching (BP200C-36176/088-9/16-46)

Layer 1 Layer 2 Layer 3 Layer 4

Line Pull*
20,000 lb

(9,072 kg)

18,440 lb

(8,364 kg)

17,100 lb

(7,756 kg)

15,950 lb 

(7,235 kg)

Line Speed*                                             
34 fpm         

(10 mpm)

37 fpm        

(11 mpm)

40 fpm        

(12 mpm)

43 fpm      

(13 mpm)

High Speed Winching (BP200C-36176/088-9/16-46)

Layer 1 Layer 2 Layer 3 Layer 4

Line Pull*
9,900 lb 

(4,491 kg)

9,120 lb 

(4,137 kg)

8,460 lb 

(3,837 kg)

7,890 lb 

(3,579 kg)

Line Speed*                                              
45 fpm         

(14 mpm)

49 fpm        

(15 mpm)

53 fpm        

(16 mpm)

57 fpm      

(17mpm)

*Based on max pressure of 2,500 psi, 30 gpm, 36:1 gear ratio and 9/16" (14 mm) rope. 

Performance will vary dependent on hydraulic system, motor, drum and cable sizes.
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The following warnings are basic to safe winch operat ion. Please read them completely and follow them each t ime yourBP200Cwinch is operated.A part ially engaged drum clutch may “jump out” ofengagement causing a sudden loss of load controlwhich may result in property damage, personal injuryor death. Before operat ing thewinch, be sure the drumclutch is fully engaged by observ ing the green lighton the freespool panel. The green light will only be litif the drum clutch is fully engaged. DO NOT attemptto disengage the clutch when there is tension on thewire rope.
Ground personnel must stay in v iew of the operatorand clear of the load and winch drum. Do not allowpersonnel near the winch line under tension. Do notallow personnel to be in line with winch load. A safedistance of at least 1 and 1/2 t imes the working lengthof the cable should be maintained by ground personnel.A broken cable and/or lost load may cause propertydamage, personal injury or death.

Be sure the drum clutch is fully engaged by observ ingthe green light on the freespool cont rol panel. DONOT operate the winch to pull in a load unless thislight is on.

When possible, posit ion thewinch such that the centerlineof the drum is perpendicular to the load. The angle thewinch must pull f rom (f leet angle) must not exceed 5o.If the f leet angle exceeds 5o, the cable will not spoolcorrect ly result ing in damaged cable and prematurelyworn winch components.Disengage the drum clutch and apply the drum drag braketo control drum over spin or “birdnest ing”. You can nowpull cable off the drum by hand.Securely attach the end of the cable to the load in sucha manner to avoid damage to the load or cable. Fullyengage the drum clutch. If maintaining tension on the cable by hand, alwayswear leather gloves and never attempt to maintaintension by allowing winch cable to slip through hands.Always use “hand over hand” technique, being carefulto keep hands and clothing away fromwinch drum andlevel wind rollers.

Operate thewinch control valve smoothly to avoid “jerking”the load. The winch should be operated at the slowestpract ical speed for your applicat ion to maintain maximumload control. If necessary, secure the load in posit ion andpay out enough cable to remove all tension on the cableand drum.Disconnect the winch cable from the load. Wind thecable back onto the winch drum. Be careful to maintain aminimum fleet angle, and suff icient tension to cause thecable to spool properly onto the drum.
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BRADEN has two types of capstans available. One is a quick disconnect bayonet type, the other is a bolt Åon style.
Before installing a bayonet type capstan, make certain the spring is properly located in the bore. The springholds the capstan in the lock posit ion on the extension shaft . If the spring is omitted, the capstan may comeoff the extension shaft and cause a sudden loss of load control which may result in property damage, personalinjury or death. Also, closely inspect the edges of the lock pocket to make certain they are st ill sharp and notrounded from extensive use. A badly worn lock pocket may prevent the capstan from locking securely to theextension shaft which could allow the capstan to come off the extension shaft and cause a sudden loss of loadcontrol which may result in property damage, personal injury or death.When installing a bolt Åon capstan, make sure that a 3/4 in. X 5 1/4 in. long (19 X 133 mm) Grade 8 capscrewand self Ålocking nut are used. A soft bolt or pin may shear off and cause a sudden loss of load control whichmay result in property damage, personal injury or death.Make certain that the vehicle is posit ioned such that the capstan load line and hand line are perpendicular tothe center of the capstan barrel. Do not allow rope to pull against the f lange of the capstan as rope may getdamaged or may “jump” over the f lange and cause a sudden loss of load control which may result in propertydamage, personal injury or death.Before operat ing the capstan, be sure the drum clutch is disengaged. The red “winch disengaged” light on thefreespool panel will be lit .To install the bayonet type capstan, push the capstan onto the extension shaft , against spring tension, then turn counterÅclockwise (v iewed from the outside) to the stop. Release the capstan and verify that the spring has pushed the capstanoutward into the lock posit ion.

Exposed areas of extension shafts and/or capstan shafts are dangerous. Clothing and other items may becometangled and wrapped around the shaft when it is rotat ing. Appropriate guarding should be installed to prevent anypart of the body or clothing from contact ing the shaft when it is rotat ing. Failure to provide appropriate guardingcould result in property damage, personal injury or death.

SpringSharpCorner ofLockìPocket“Good”
Spring MissingORWorn Corner ofLockìPocket
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MonthlyCheck and adjust as required,the hydraulic system reliefvalve to ensure proper performance and componentprotect ion.Serv ice the hydraulic system f ilters/st rainers asrecommended by the equipment manufacturer.YearlyChange winch gear oil. Oil should preferably bechanged soon after operat ing thewinch, while the oil iswarm.Oil Change ProceedurePlace winch in a level posit ion. Remove cable from drum.Slowly rotate the cable drum unt il the drain plug in thedrum is at the bottom, at the 6:00 posit ion. Stop thehydraulic system prime mover so the winch cannot beaccidentally operated while changing oil.Place a suitable contain under the drum and remove theoil drain plug from bottom of drum.

Place a suitable container under the chain case drain andremove the drain plug.

A regular program of preventive maintenance for yourBRADEN BP200C winch will minimize the need foremergency servicing and promote long life and troubleWfree service.The service intervals suggested in this manual willoptimize component service life. The intervals may begradually increased or decreased with experience of aparticular lubricant and evaluation of your application.
Never attempt to service a winch while the primemover engine is running. Accidental engagement ofthe winch may result in property damage, personalinjury or death.Make certain all load is removed from the winchcable and cable drum before servicing thewinch. Acable under tension may rapidly unspool result ing inproperty damage, personal injury or death.Daily whenwinch is in regular use:Inspect the cable and rigging for broken wires or otherdamage as recommended by thewire rope and riggingmanufacturer.Visually inspect the winch and drum clutch controls forsigns of damage or oil leakage. Shift the winch intofreespool. Be sure the red “winch disengaged” light ison and the drum can be turned by hand. Rekengagethe drum clutch and be sure the green “winch engaged”light is on.WeeklyPerform all daily inspect ions.Check winch gear oil level at the sight glass in thechain case. If necessary, f ill to the center of the sightglass with the recommended gear oil. Over f illing mayresult in leaks and/or overheat ing. Operat ing the winchat a low oil level may result in rapidwear of the internalcomponents and gears.Lubricate the grease f itt ings on the diamond screw,pawl and extension shaft . Use a high quality moly typegrease with a rat ing of NLGIk2 or better.Inspect and ret ighten as required, all winch mount ingfasteners. Inspect and repair as required, all winchmount ing brackets and welds.Wipe off any accumulated dust and apply a light coat ofrust prevent ive oil to diamond screw and guide bars. Chain CaseDrain

Drum OilDrain
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While the oil is draining, remove thevent plug and bushingand clean them in safety solvent. It is very important tokeep thevent clean and unobstructed. DO NOT paint overthe vent or replace it with a solid plug.Rotate the drum to align the oil hole with the hole in theend bracket at the 3:00 posit ion. Fill the drum with oil tothe bottom of the hole and replace the drain plug. Installthe drain plug in the chain case and f ill the case to thecenter of the sight glass. Install the bushing and ventplug. The drum and chain case use the same oil. Refer to“Recommended Gear Oil” on next page.Wire RopeInspect the ent ire length of wire rope according to thewirerope manufacturer’s recommendat ions.Mounting BoltsTighten all winch base mount ing bolts to recommendedtorque after the f irst one hundred (100) hours of operat ion,then every 1,000 operat ing hours, or six (6) months,whichever occurs f irst .WarmÃup ProceduresA warmÈup procedure is recommended at each startÈupand is required at ambient temperatures below +40°F (4°C)The prime mover should be run at its lowest recomÈmended RPM with the hydraulic winch control valve inneutral allowing suff icient t ime to warm up the system.Thewinch should then be operated at low speeds, forwardand reverse, several t imes to prime all lines with warmhydraulic oil, and to circulate gear lubricant through theplanetary gear sets.

Recommended Planetary Gear OilField experience, supported by extensive engineeringtests, indicates the use of the proper planetary gear oil isessent ial to reliable and safe operat ion of thewinch brakeand obtaining long gear train life.For simplicity, BRADEN has listed one (1) readily availableproduct in each temperature rangewhich has been testedand found to meet our specif icat ions. This is not to saythat other lubricant brands would not perform equally

Failure to properly warm up the winch, part icularlyunder low ambient temperature condit ions, mayresult in temporary brake slippage due to high backpressures attempt ing to release the brake, whichcould result in property damage, personal injury ordeath.

PREVAILING AMBIENT TEMPERATUREoF æ40 æ30 æ20 æ10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 oF
oC æ40 æ30 æ20 æ10 0 10 20 30 40 50 oCSHADED TEMPERATURE RANGE IN THE CHARTABOVE NOT RECOMMENDED FOR SEVEREAPPL ICATIONS SUCH AS SUSTA INEDFAST DUTY CYCLES OR FREQUENTWINCHING.

PREVAILING AMBIENT TEMPERATUREoF æ40 æ30 æ20 æ10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 oF
oC æ40 æ30 æ20 æ10 0 10 20 30 40 50 oCSHADED TEMPERATURE RANGE IN THE CHARTABOVE NOT RECOMMENDED FOR SEVEREAPPL ICATIONS SUCH ASWinches are factory filled with Mobilgear 600 XP 150 or equivalent. Consult your oil supplier for other equivalentoils if required.

RECOMMENDED GEAR OIL
Use gear oil detailed in Range A 

Use gear oil detailed in Range B

Use gear oil detailed in Range C
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1. The friction brake may notbe releasing as a result of adefective brake cylinder seal.NOTE: If the brake cylinder sealis defective the winch drum willfill with hydraulic oil and slowlyfill the chain case. A fast leakmay cause oil to leak around themotor end drum seal. A slowerleak may fill the chain case andleak oil from the vent.
2. Friction brake will not releaseas a result of damaged brakediscs.

Check brake cylinder seal as follows:A. Disconnect the hose from thebrake valve block. Connecta hand pump with accurate0ñ2,000 psi (13,800 kPa) gaugeand shutñoff valve to the hose(–4 J.I.C. fitting).B. Apply 1,000 psi (6,900 kPa)to the brake. Close shutñoffvalve and let stand for five (5)minutes.C. If there is any loss of pressure infive (5) minutes, the brake cylinñder should be disassembled forinspection of the sealing surfacesand replacement of the seals.Refer to “Motor Supportñ BrakeCylinder Service” .Disassemble brake to inspectbrake discs.

AThe winch will not payñout or haulñinthe load smoothly.

BOil leaks from vent plug. 1. Same as A1.2. Motor seal may be defectiveas a result of high system backpressure or contaminated oil . Same as A1.Peak intermittent system backpressure must not exceed 150psi (1,030 kPa). Inspect hydrauñlic system for a restriction inthe return line from the controlvalve and/or from the motorcase drain to the reservoir . Besure control valve and plumbñing is properly sized to winchmotor.Oil analysis may indicate conñtamination has worn motorshaft and seal . Thoroughly flushentire hydraulic system andinstall new filters and oil . Installnew motor seal.

If a winch ever exhibits any sign of errat ic operat ion, or load control diff icult ies (i.e. load creeping or chattering)appropriate troubleshoot ing tests and repairs should be performed immediately . Cont inued operat ion in thismanner may result in property damage, serious personal injury or death.
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1. Excessive system back pres9sure acting on the brakerelease port.2. Friction brake will not hold dueto worn or damaged brakediscs.
The same as B2.Same as A2.

CThe brake will not hold a load withthe control lever in neutral .
DThe winch will not pull the ratedload. 1. The winch may be mounted onan uneven or flexible surfacewhich causes distortion of thewinch base and binding of thegear train. Binding in the geartrain will absorb horsepowerneeded to pull the rated loadand cause heat.2. System relief valve may beset too low. Relief valve needsadjustment or repair .

3. Be certain hydraulic systemtemperature is not more than180oF (82oC) . Excessivehydraulic oil temperaturesincrease motor internal leakageand reduce motor performance.4. Winch line pull rating is basedon 1st layer of wire rope.5. Rigging and sheaves notoperating efficiently.

Reinforce mounting surface.If necessary, use shim stock to levelwinch. Refer to “Winch Installation”.First loosen, then evenly retightenall winch mounting bolts torecommended torque.Check relief pressure as follows:A. Install an accurate 094000 psigauge into the inlet port of thebrake valve.B. Apply a stall pull load onthe winch while monitoringpressure.C. Compare gauge reading towinch specifications. Adjustrelief valve as required.NOTE: If pressure does not increasein proportion to adjustment, reliefvalve or pump may be contami9nated or worn out. In either case,the relief valve may require disas9sembly or replacement.Same as remedies for Trouble D1& D2.Same as remedies for Trouble E2.Refer to winch performance chartsfor additional information.Perform rigging service as recom9mended by vehicle manufacturer.
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EThe winch runs hot. 1. Same as D1.2. Be certain that the hydraulicsystem temperature is not morethan 180 degrees F. Excessivehydraulic oil temperatures maybe caused by:A. Plugged heat exchanger.B. Too low or too high oil levelin hydraulic reservoir .C. Same as D2.D. Hydraulic pump not operat�ing efficiently.
3. Excessively worn or damagedinternal winch parts.

Same as remedies for Trouble D1.
Thoroughly clean exterior and flushinterior.Fill/drain to proper level.Same as remedies for Trouble D2.Prime mover low on horsepower orR.P.M. Tune/adjust prime mover.Check suction line for damage.If pump is belt driven, belts areslipping. Replace/tighten belts.Pump worn. Replace pump.Disassemble winch to inspect and/or replace worn parts.FThe wire rope does not spoolsmoothly on the drum. 1. Could be using the wrong layrope. There is a distinct advan�tage in applying rope of theproper direction of lay. Whenthe load is slacked off, theseveral coils on the drum willstay closer together and main�tain an even layer. If rope ofimproper lay is used, the coilswill spread apart each time theload is removed. When wind�ing is resumed, the rope hasa tendency to criss�cross andoverlap on the drum. The resultis often flattened and crushedrope.2. The winch may have been over�loaded, causing permanent setin the wire rope.

Consult wire rope manufacturer forrecommendation of wire rope thatbest suits your application.

Replace wire rope and conductoperator/rigger training as required.



23

F Continued Roller assembly should lag behindwhere the rope is laying onto thedrum by 1/2 a rope diameter. Adjustas required.Verify levelwind ratio is correct forthe size cable being used.
3. Levelwind roller assembly maybe out of adjustment4. The levelwind ratio does notmatch the cable being used.GWhen winch is shifted into freeÆspool, winch continues to operatenormally. 1. Insufficient pressure at thefreespool pressure port.2. Damaged OÆring seals in freeÆspool piston.3. There may be a load on thedrum and gear train.4. A winch built for hydrauliccontrols cannot be shifted withair.

Check pressure at freespool port.Refer to page 8 for air and hydraulicpressure ranges.Replace piston OÆring seals.Be sure there is no tension on thewire rope when shifting to freespool .Check winch model number andverify type of control circuit required.HWhen winch is shifted into freeÆspool, red light on console doesnot come on. 1. Faulty solenoid.
2. Burned out bulb.3. Faulty freespool switch onwinch.

Check solenoid and replace asrequired. (Terminals 30 and 87a areconnected with coil deÆenergized.Terminals 30 and 87 are connectedwith coil energized. Coil is betweenterminals 85 and 86.Check bulb and replace as required.Check switch and replace asrequired. (Switch is normally open,closed when plunger is pushed in)IWinch will not remain in freespoolmode. (winch drum reÆengages towinch drive train) 1. Leaking seals on the freespoolpiston. Replace the OÆrings and backuprings on the freespool piston.
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The level wind mechanism on the BP200C winch operates at a speed specif ic to the size of wire rope being used.Wheneverwire rope size is changed, some sprockets and chainswill have to be changed for the levelwind mechanismto operate at the correct speed. The following table shows the correct sprockets and chains required for each sizewire rope.

The following steps out line the procedure for changing the sprockets and chain to enable the level wind drive to operatewith a different size wire rope.

Extension shafts are available as 46 in ., 47 in ., and 50 in . lengths. (from centerline of drum to end of shaft). Theextension shaft is connected to the winch with a coupling that has two (2) sets of holes in it, 2 inches apart . Thisallows the 46 in . shaft to be extended to 48 in ., the 47 in . shaft to 49 in . and the 50 in . shaft to 52 in . Follow thesteps below to change the effective length of the extension shaft .Thetorquetubeandextensionshaftweighapprox imately65 Lb (29 kg). The ent ire assembly may easily becomedisengaged from the coupling during this procedure,result ing in personal injury . If necessary , prov idesupport for the torque tube and extension shaft as it isslid outward. The capscrews used in the coupling are Grade 8. DONOT replace either of them with a soft bolt or pin. Asoft bolt or pin may shear off and cause a sudden lossof load control which may result in property damage,personal injury or death.Remove the twelve (12 ) capscrews and lockwasherssecuring the torque tube to the chain case, and slidethe torque tube toward the end of the extension shaft ,exposing the coupling. Remove the nut, washer andcapscrew that are furthest f rom the winch. Carefully slidethe extension shaft outward unt il the hole in the shaftaligns with the outer hole in the coupling. Replace thecapscrew,washer and nut and torque to the correct value.Slide the torque tube back against the chain case andreplace the capscrews and washers, and torque to thecorrect value. Be sure the grease f itt ing in the torque tuberemains at the 12 :00 o’clock posit ion.
Wire Rope Size7/16 1/2 9/16Item Description Part No. Part No. Part No.004 DRIVENSPROCKET 29209 54T 29209 54T 29209 54T003 DUALSPROCKET 29616 29617 29636001 DRIVESPROCKET 29211 24T 29211 24T 29211 24TN/A DRIVECHAIN h 5/8 P * 29433 65P 2964163P 29641 63PN/A DRIVECHAIN h 5/8 P * 29632 70P 29433 65P 29433 65PN.S. ** OFFSET LINK h 5/8 P 29434 29434 29434* Includes connect ing link(for replacement connect ing link, order Part No. 29435)** N.S. h Not Shown on drawing
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Place a suitable container under the chain case drain plugand remove the plug to drain the oil. Remove thevent andreducer bushing from the chain case and clean them insafety solvent. It is very important to keep the vent cleanand unobstructed. DO NOT paint over the vent or replaceit with a solid plug.The cover removed inthis step is under springtension.Thecapscrews should be loosened evenly in a crosspattern torelieve spring tension. Remove the six (6) capscrews andlockwashers holding the diamond screw disconnect leverassembly to the chain case. Remove the ent ire assemblyand O©ring under the cover.

Remove the twelve (12) capscrews and lockwasherssecuring the torque tube to the chain case, and slidethe torque tube toward the end of the extension shaft ,exposing the coupling. Remove the nut, washer andcapscrew that are closest to the winch. Carefully removethe extension shaft and torque tube from the winch.

Remove the two (2) socket head capscrews from thebearing/seal carrier and remove the carrier f rom thewinch. Remove the freespool spring. The shaft can nowbe pulled out of thewinch. Some addit ional oil in the drummay now drain from the winch.

Remove the external retaining ring at the bottom ofthe freespool piston. Remove the freespool piston andcarefully inspect the O©rings, backup rings and sealingsurfaces. Replace the O©rings and backup rings on thepiston if required.

Disconnect the wire from the freespool indicator switch.Adequately support the chain case cover and remove allthe capscrews and lockwashers from the cover. Note thatthere is one capscrew in the center of the cover. Carefullyremove the cover.
The torque tube and extension shaft weigh approxi©mately 65 Lb (29 kg). If necessary, provide support forthe torque tube and extension shaft as it is removedfrom the winch. The chain case coverweighs approximately 110 Lb (50kg). Provide adequate support as it is removed fromthe winch.
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Remove all three sprockets and chains. Thoroughly cleanand inspect any parts that will be reÒused for signs ofdamage and/or excessive wear. Replace worn parts asrequired.Install new sprockets and chain. When installingintermediate and f inal drive sprockets, make sure they turnsmooth and freely on their bushings. Be sure the retainingring for the primary sprocket is fully seated in its groove.Install the two spacers onto shaft of the intermediatesprocket. Apply a coat ing of oil soluble grease to holdthem in place unt il the cover is installed.Before installing the cover, pull out the pull tube as far asit can go, and rotate the drum slight ly. This will hold thepull tube in its extended posit ion, making it much easier toinstall the retaining ring after the piston is installed later.Thoroughly clean the mat ing surfaces on the chain caseand cover. Apply a small, even bead (approx. 3/16 in.) ofDow 732 or equivalent silast ic sealant to the f lange of thecover and install the cover onto the chain case. Install allcapscrews and lockwashers in the f lange of the case andevenly torque them. Install the remaining capscrew andlockwasher in the center of the cover.

The capscrews used in the coupling are Grade 8. DONOT replace either of them with a soft bolt or pin. Asoft bolt or pin may shear off and cause a sudden lossof load control which may result in property damage,personal injury or death.

Be sure the thrust washer is in place on the freespool “pulltube”.
Apply a light coat of winch oil to the outside of thefreespoolpiston and install it into the chain case cover. Install theretaining ring into the groove in the end of the “pull tube”,securing the piston to the tube. Rotate the drum slight lyand push the pull tube into the winch, engaging the drum.The drum is now engaged with the winch gear train andwill not be able to rotate.
Insert the long drive shaft through the “pull tube” andengage the internal splines. When completely engaged,the driveshaft will extend 1 3/4 in. (44 mm) past the cover.Install the freespool spring and the bearing/seal carrierinto the cover. Install the two countersunk socket headcapscrews holding the carrier in place.
Install The extension shaft/torque tube assembly andfasten the coupling to the drive shaft . Install thecapscrews and lockwashers securing the torque tubeto the cover and torque to the correct value .

Pull Tube ThrustWasherPrimarySprocket Chain CaseCover

Location of O"rings and back"up rings on freespool piston.O"ringsBackup ring Backup ring
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Install the diamond screw disconnect lever assemblyinto the cover. Be sure to engage the slot on theoutside of the cam with the pin in the bore of the cover.Install the capscrews and lockwashers and torque to thecorrect value. Install the freespool switch. The freespoolmechanism and switch can now be tested. Attach an

ohmmeter between the terminal on the switch to thechain case. The meter should read “0”, indicat ing an opencircuit . If your winch is air controlled, connect an air sourceto the freespool pressure port next to the switch. If yourwinch is hydraulically controlled, connect a hydraulic handpump with an accurate gauge to the pressure port . Apply90 K 150 psi (621 K 1,030 kPa) of air, or 150 K 250 psi(1,030 K 1,720 kPa) of hydraulic pressure. The ohmmetershould indicate cont inuity and you should be able torotate the drum by hand. Maintain pressure for severalminutes to be sure piston seals are not leaking. If thereare any signs indicat ing pressure is leaking past the seals,disassemble the piston and correct the cause of the leakbefore returning the winch to serv ice. Slowly rotate thedrum while releasing pressure to reKengage the gear train.Install the drain plug and f ill the chain case with oil to themiddle of the sight glass. Install the bushing and vent plug.
Rout ine prevent ive maintenance will great ly extend the life of components of the levelwind system.It is important to keep the two smooth slide bars clean and rust f ree. They should be wiped clean and light ly oiled beforeand after each use.The diamond screw should also be cleaned and light ly oiled before and after each use.There is a grease f itt ing on the roller assembly carrier that lubricates the pawl riding in the diamond screw. Apply grease,before each t ime the winch is used, unt il a small amount pushes out around the pawl. Use a high quality type 12Khydroxystearate lithium based product, which contains an EP addit ive, such as Moly, and meets or exceeds an NGLI Grade 2specif icat ion.There is also a grease f itt ing for the bearing at the handwheel end of the diamond screw. Apply a small amount of greaseevery six (6) months.Replacing the Level Wind Carrier Pawl

First remove the retaining ring from the carrier. Remove the grease fitting and spacer, the thrustwasher, and the pawl. Thoroughly clean and dry thebore in the carrier. Apply a light coat of grease to thenew pawl and install it into the carrier. Rotate the pawluntil it engages the groove in the diamond screw.Install the thrust washer against the pawl, the spacerwith grease fitting, then the retaining ring. Apply greasethrough the fitting until a small amount is pushed outaround the pawl.



28

Servicing the Diamond Screw, Bearings andSlide Bars

Disengage the diamond screw and use the handwheelto move the level wind carrier assembly to the end of thediamond screw, next to the handwheel.Remove the handwheel by driving out the rollpin on theback of the handwheel. Remove the six (6) capscrews andlockwashers holding the cover plate to the bracket andremove the cover and any shims.NOTE: Shims are used under this cover to set the endplay of the diamond screw.Inspect and replace the seal in the cover as required.

Remove the bearing cup, cone and spacer washer.

Support the diamond screw and remove the level windsupport bracket f rom the winch and slide the carrierassembly off of the slide bars. The slide bars can nowbe removed, if required, by driv ing out the rollpin at the

chain case end. If the bearing or seal on the chain caseend of the diamond screw need to be replaced, the chaincase cover must be removed. Refer to “Level Wind DriveConversion” on page 24. With the chain case coverremoved, remove the chain, sprocket and bushing fromthe diamond screw. Remove the retaining ring from thediamond screw bearing. Support the diamond screw andgent ly tap the diamond screw out of the end bracket. Thebearing and seal can now be replaced. Install the diamondscrew, bearing and retaining ring. Thoroughly clean andinspect the support bracket for signs of damage. Inspectand replace the seal in the bracket if required. Thoroughlyclean and inspect the bearing, and replace if required.Clean the diamond screw and slide tubes and light lylubricate their ent ire lengths. Slide the carrier assemblyonto the slide bars and engage the pawl with the diamondscrew. Light ly lubricatethe sealing surfaces of the diamondscrew and the handwheel shaft . Install the support bracketonto the winch, being careful not to damage the seal asit engages the diamond screw. Install all capscrews andlockwashers and torque to their correct values. Apply aliberal coating of grease to the bearing cup and cone.Install the spacer washer, bearing cup and cone, and thecover and shims.

Check diamond screw end play with a dial indicator.End play should be between 0.010 and 0.015 in. (0.25ÿ 0.38 mm). Adjust end play with shims under thehandwheel cover. Apply grease through the grease f itt ingto f ill the bearing cavity. Install the handwheel and rollpin.Disengage the diamond screw and rotate the handwheelto be sure the diamond screw and carriage operatesmoothly . Install the bushing, sprocket and chain onto theend of the diamond screw. Install the chain case cover asdescribed in “Level Wind Drive Conversion” on page 26.
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1. Remove the wire rope from the hoist drum and alignthe drain plug in the drum with the lowest hole in thesupport end plate before removing the hoses andmount ing bolts. After the hoist is removed from itsmount ing, clean the outside surfaces.

2. Begin the disassembly by standing the hoist onthe end opposite the motor. Tag and remove thehydraulic hoses that connect the brake valve to thebrake release port .

3. Remove the 2 capscrews and lockwasherssecuring the motor and lift the motor off the hoist.Remove and discard the O<ring installed on theoutside of the motor pilot.4. Remove the 8 capscrews and lockwashers fromthe two tie plates, and remove the plates.5. Remove the overrunning clutch assembly (Item 1)from the center of the brake cylinder assembly. Referto Overrunning Clutch Assembly Service sect ion inthis manual for addit ional informat ion. Remove theeight capscrews (Item 51) and lockwashers (Item52) from the motor adapter, and remove the brakecylinder assembly. Remove and discard the VHringseal (Item 103) that was under the brake cylinder.Do not remove the four capscrews holding the motoradapter to the brake cylinder at this t ime. Refer toBrake Cylinder Service sect ion of manual.

6. There are two 1/2Hinch NC tapped holes in the drumclosure (Item 56). Install two capscrews or threadedeyebolts to aid in removing the closure from the cabledrum. Remove and discard the OHring (Item 68) fromthe OD of the drum closure.7. Install two eyebolts into top end of ring gear. Lift ringgear out of drum. Remove planet gear sets fromdrum.8. Lift the cable drum (Item 59) off of the drum supportassembly (Item 5).9. Thoroughly clean and inspect all disassembledcomponents at this t ime. Inspect bearings in thedrum closure and cable drum (Items 64 and 65),and replace as required. Inspect sealing surfaces onthe drum support and brake cylinder and repair anydamaged areas if possible, or replace componentsas required. During a complete hoist teardown, drumseals (Items 69 and 70) and VHring seals (Items 103and 104) should always be replaced. Inspect thrustwashers (Items 66 and 67) for signs of excessivewear, heat damage or metal t ransfer and replaceas necessary. Inspect the ring gear teeth for nicks,spalling, or excessivewear. Replace if wear in contactareas is greater than 0.015 inch (0.4 mm) whencompared to unworn area of teeth.
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1. Stand the brake assembly on the splined end,with themotor adapter upward. Remove the four capscrews(Item 14) and lockwashers (Item 15). Use a crisscrosspattern and loosen each capscrew one turn at a t imeunt il spring tension is released.
2. Remove the motor adapter (Item 2). Lift out all thebrake discs (Item 3), f rict ion discs (Item 40) and thespacer (Item 8).3. Remove and discard the O�ring and backup ring(Items 11 and 12) from the motor adapter. Removeand discard the seal (Item 5) from the brake cylinder.Remove the steel backup ring (Item 6).4. Remove the pressure plate (Item 7) and the springsand spacer (Items 9 and 10) from the brake cylinder.
The motor adapter is under spring tension from thebrake springs. Loosen each of the capscrews one turnat a t ime unt il spring tension is released.

1. Thoroughly clean and inspect all parts at this t ime.Check sealing surfaces on both the motor adapterand brake cylinder. Be sure the brake release port isopen and free of contaminat ion.
2. Place frict ion brake disc on f lat surface and check fordistort ionwith a straight edge. Frict ion material shouldappear even across ent ire surfacewith groove patternvisible. Replace frict ion disc if splines are worn to apoint , disc is distorted, f rict ion material is burned orworn unevenly, or groove depth is less than 0.003inch (0.08 mm).3. Place steel disc on f lat surface and check for distort ionwith a straight edge. Check surface for signs ofmaterial t ransfer or excessive heat. Replace steeldisc if distorted, heat discolored, or mechanicallydamaged.
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4. Check brake spring free length. Minimum free lengthis 1¡7/16 inch (36.5 mm). Check springs for anysigns of cracking or failure. If a brake spring mustbe replaced for any reason, then ALL brake springsmust be replaced.
Failure to replace brake springs as a set may result inuneven brake applicat ion pressure and repeated brakespring failure.

1. Place the motor adapter on a cleanwork surfacewiththe motor¡mount ing surface down. Apply a light coatof oil to a new backup ring (Item 12) and O¡ring (Item11) and install them into the groove on the motoradapter. Backup rings are always placed on the lowpressure side of the O¡ring. In this case, the backupring is toward the motor¡mount ing surface. Light ly oilthe brake cylinder seal (Item 5) and install it onto themotor adapter with the seal lip down.2. Install a steel brake disc (Item 3) into the motoradapter, followed by a frict ion disc (Item 4). Cont inueto alternately install steel and frict ion discs. A steeldisc will be on top.3. Install the brake plate spacer (Item 8) on top of thelast steel disc.

4 . To check brake stack height , place pressure plate(Item 7) on top of brake spacer. Hold pressure platedown f irmly by hand and measure gap (in threeplaces) between motor adapter and pressure plate.Average gap must measure between 0.160 inch (4mm) maximum and 0.080 inch (2.0 mm) minimum.If the gap exceeds the max imum limit , there maybe too many discs in the stack¡up or the discs aredistorted. If the gap is less than the minimum, theremay be too few discs or the discs are worn beyondtheir serv iceable limit and should be replaced.Whenthe gap is within the minimum and maximum values,remove the pressure plate and all brake discs.Lubricate all f rict ion discs with the same oil to beused in the hoist . Install all brake discs and brakeplate spacer as described in steps 2 and 3.

Backup RingSeal OÍring Measure gap betweenpressure plate andmotor adapter
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5. Place the brake cylinder on a clean work surface withthe splined end down. Install the spring spacer (Item10), then the springs (Item 9).
6. Install the pressure plate (Item 7) into the brakecylinder. Be careful that none of the springs fall over.Install the steel backup ring (Item 6). Apply petroleumjelly or an oil soluble grease to a new Oÿring (Item 13)and install it in the brake cylinder.NOTE:The closef itt ing backup ring may be depressedslight ly to one side to lodge it in the brake cylinderbore and temporarily hold the pressure plate andsprings in place while the brake cylinder is invertedand lowered over the motor adapter.As an alternate, the motor adapter and brake platescan be turned over and installed into the brakecylinder, holding the brake plates and spacer inplace through the center opening. Be careful to notpinch your f ingers between the spacer plate and thepressure plate.7. Apply petroleum jelly or an oil soluble grease to thesealing surface of the brake cylinder and the pistonseal. Turn the brake cylinder over and lower it ontothe motor adapter, being careful not to damage thepiston seal or Oÿring on the adapter. Be careful theOÿring (Item 13) does not fall out of place, and theoil passages are aligned. The alternate assemblymethod above could also be used.8. Turn the ent ire assembly over and install the fourcapscrews and lockwashers. After the capscrewsmake contact with the motor adapter, evenly t ightenthem one turn at a t ime unt il the motor adapter isdrawn t ight against the brake cylinder, then torque tothe recommended value.

Always use the molded spring spacer to properlyposit ion the springs in the brake cylinder. Failure toinstall the spring spacer may allow the springs tocontact each other and become damaged. This couldresult in loss of load control, property damage, injury,or death.
1. Install a ÿ6 ORB fitt ing into the brake release port onthe motor adapter. Connect a hand pump with anaccurate 0ÿ2 ,000 PSI (0ÿ138 bar) gauge and shutÿoffvalve to this f itt ing. Apply 1,000 PSI (69 bar) to thebrake and close the shutÿoff valve. Let the unit standfor f ive minutes. If there is any loss of pressure, thebrake cylinder should be disassembled for inspect ionof the sealing surfaces, seal and Oÿring. When thesource of the pressure leak has been determined andcorrected, reassemble the brake cylinder and repeatthe test .2 . WHILE PRESSURE ISAPPLIEDANDTHE BRAKE ISRELEASED, install the overrunning clutch assemblyinto the brake pack. Turn the clutch back and forth toalign the splines on all the frict ion discs. Release thepressure on the brake cylinder and remove the clutchassembly. The brake cylinder is now complete andready to be installed in the hoist .
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1. Remove the planet gears by f irst driv ing the roll pins(Item 31) into the center of the planet gear shafts(Item 28).

2. Use a punch to drive the roll pins from the planet gearshafts. DO NOT reuse the roll pins.

3. Now you can remove the planet shafts, bearings,thrust washers and gears. Thoroughly clean all partsand inspect for damage andwear. The bearing rollersshould not exhibit any irregularit ies. If the rollers showany sign of spalling, corrosion, discolorat ion, materialdisplacement or abnormal wear, the bearing shouldbe replaced. Likewise, the cage should be inspectedfor unusual wear or deformat ion, part icularly thecage bars. If there is any damage that will impair thecage’s ability to separate, retain and guide the rollersproperly , the bearing should be replaced. The thrustwasher contact areas should be free from any surfaceirregularit ies that may cause abrasions or frict ion. Thegears and shafts should be inspected for abnormalwear or pitt ing. Replace if necessary.

1. Install a bearing into a planet gear and place athrust washer on each side of the gear. Posit ion thisassembly into an opening in the carrier. Slide a planetgear shaft through the carrier, thrust washer, bearingand remaining thrust washer.

2. Carefully align the pin hole in the carrier with thehole in the shaft and drive a new roll pin intoplace. ALWAYS use NEW roll pins. When properlyposit ioned, 50% of the roll pin will engage the planetgear shaft and 50%will remain in the carrier.
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304
301
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3. Note that the roll pin is slight ly recessed into thecarrier when properly installed. With a center punch,stake the carrier next to the pin hole as shown. Thiswill distort the hole and prevent the pin from backingout in operat ion. Repeat these steps for each of thethree planet gears.

1. Follow steps 1 and 2 of the Primary Planet Carrierdisassembly procedure to remove the roll pins fromthe planet gear shafts.2. Now you can remove the planet shafts, bearings,spacers, thrust washers and gears. Thoroughly cleanall parts and inspect for damage and wear. Thebearing rollers should not exhibit any irregularit ies.If the rollers show any sign of spalling, corrosion,discolorat ion, material displacement or abnormalwear, they should be replaced. The thrust washercontact areas should be free f rom any surfaceirregularit ies that may cause abrasions or frict ion.Inspect gears and shafts for abnormal wear or pitt ingand replace if necessary.

1. Place the output carrier on a clean work surface withthe drive pins down. Install the output thrust plate(Item 102) into the center of the carrier.2. Apply a liberal coat of oil soluble grease to a thrustwasher and center it on one side of a planet gear.Place the planet gear on a cleanwork surfacewith thethrust washer down. Apply a liberal coat of oil solublegrease to the bore of the gear. Stack a row of looseroller bearings into the planet gear, using the greaseto hold them in posit ion. There are 22 rollers in eachrow. Install a bearing spacer. Stack a second row ofloose roller bearings on top of the bearing spacer.Place a second thrust washer on the planet gear.Carefully slide the planet gear, bearings and thrustwashers into the carrier. Install a planet gear shaft intothe carrier and through the planet gear bearings.3. Follow steps 2 and 3 of the Primary Planet Carrierassembly procedure to install and stake a NEW rollpin in the carrier.Repeat this procedure for each of the planet gears.
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Before beginning to assemble the winch, all bearingsshould be cleaned, inspected and replaced as required.All seals should be replaced. Use a good grade non�hardening sealing compound on the outside diameterof seals and a light coat of thread sealing compound orsealing tape on pipe f itt ings and plugs. Be careful notto get these materials inside parts and passages whichconduct oil.Planet carrier assemblies and brake cylinder should beserv iced as required. New O�rings, backup rings andmotor gasket should be on hand. All bushings and thrustwashers should be inspected and replaced as required.
Place the chain case end support bracket on a cleanworksurface. Usewooden blocks to level and raise the bracketapproximately 4 to 6 inches since the end of the drum andthe pull tube will extend approximately 1�1/2 inches pastthe bracket when installed. The drum bearing, retainingring and seal should already be installed. The diamondscrew bearing and seal should also be installed.

Set the drum onto the support bracket, being careful notto damage the seal.

Install the pull tube and freespool gear assembly into thedrum. Install the drum bushing (Item 17) onto the pilot hubinside the drum. Install the planet carrier extension (Item16) into the drum. The end of the extensionwill f it over thedrum bushing.

Lower the output planet carrier assembly into the drum,making certain that the teeth on the end of the carriermesh with the teeth on the carrier extension.

Install the ring gearwith the beveled end down, toward thecarrier extension. The ring gear teeth must mesh with theoutput planet gears.
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Install the output sun gear and the thrust washer. Centerthe thrust washer on the output carrier so the primarycarrier pilot can be installed through it .

Install the primary planet carrier assembly in the ring gear,meshing the planet gearswith the ring gear. The hub goesdown, engaging the output sun gear. Be sure the pilotenters the thrust washer.

Install a new bearing in the drum closure if replacement isnecessary, making certain to press it against the shoulderin the bottom of the bearing bore. Coat the outsidediameter of the new seal with a good grade of sealant .Turn the spring side of the seal toward the bearing, andpress the seal into the seal bore, leaving it f lush with theend of the bore. Lubricate a new OËring and install it on thedrum closure. Lubricate the large diameter on the closureand install the closure in the drum.

Install the primary sun gear, meshing its teeth with theprimary planet gears.Install the motor end support bracket and the t ie platebetween the two end brackets. Install all capscrews andlockwashers, but do not fully t ighten them at this t ime.Lubricate the OËring and install it on the outside of thebrake cylinder.If the slide barswere removed, install them using two newroll pins. Install the diamond screw into its bearing in thechain case support bracket, being careful not to damagethe seal. Install the slider bracket onto the slide bars andengage the pawl into the diamond screw. Install the levelwind support bracket over the diamond screw and slidebars, being careful not to damage the seal. Tighten allcapscrews in the bracket and the t ie plate to their correcttorque values.Refer to “SERVICING THE DIAMOND SCREW LEVELWIND” for addit ional informat ion and install the bearingand cover plate.Turn the winch onto its mount ing feet, and raise the chaincase end up approximately 2 to 3 in. (51 to 76 mm).
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Check the diamond screw end play with a dial indicator asshown. End play should be 0.010 to 0.015 in. (0.25 to 0.38mm). Adjust end play by adding or remov ing shims underthe cover plate at the opposite end of the diamond screw.When proper end play is achieved, install the diamondscrew handwheel.

Add 5 quarts (4 .73 L) of oil to the winch drum through thepull tube. Refer to “CONVERSION PARTS FOR LEVELWIND DRIVE” and install the sprockets, chain, f reespoolparts, extension shaft and diamond screw disconnectlever. Return thewinch to a level posit ion and f ill the chaincase to the center of the sight glass (approx . 9 quarts �8.5L).After thewinch is installed, be sure the drum rotates in thecorrect direct ion to pay �out and haul�in cable as indicatedat the operators stat ion. Be sure the f reespool mechanismand the indicator lights are operat ing correct ly .
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Item Descript ion Qty.40 CAPSCREW (5/16 q 18 X 1 G8 Z) 641 LOCKWASHER (5/16) 642 TAPERED ROLLER BEARING SET 144 SEAL 148 CAPSCREW (1/2 q 13 X 1q1/4 G8 Z) 249 LOCKWASHER (1/2) 252 COVER 192 LEVEL WIND SUPPORT BRACKET 1105 CAPSCREW (1/2 q 13 X 1q1/2 G8 Z) 7106 LOCKWASHER (1/2) 7127 HANDWHEEL 1128 STUB SHAFT 1129 ROLLPIN 2130 SEAL 1136 GREASE FITTING 1137 SHIM SET 1

Item Descript ion Qty.� CARRIAGEASSEMBLY � INCLUDESALLITEMS BELOW 159 CARRIAGE 160 BUSHING 261 THRUST WASHER 163 RETAINING RING 1110 GREASE FITT ING 1115 PAWL 1116 SPACER 1

106 4252
49

129136127130
40
128

44

9210541
48
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49
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40
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48

106106 105105

137

110
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116
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Item Descript ion Qty.Ô OVERRUNNING CLUTCH (SPRAG) Ô CONTAINSALLPARTS BELOW 1001 INNER BRAKE RACE 1002 OUTER RACE 1003 OVERRUNNING CLUTCH 1004 BALL BEARING 2005 RETAINING RING 2006 RETAINING RING 1NSSÔ NOT SOLD SEPARATELY
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1819 1819

1616 2121 222020

152151153151150
154 155

156
155

150
154
159158157151

Fixed Roller Moving Roller

160

Item Descript ion Qty.16 CARRIER EXTENSION 118 RETAINING RING 219 THRUST WASHER 220 FREESPOOL COUPLING 121 PULLTUBE 122 BUSHING 1

Item Descript ion Qty.8 Rolle rAssembly 8 contains allparts below 1150 Rolle r Bracket 1151 Bushing 6152 Fixed Rolle r Shaft 1153 Fixed Rolle r 1154 Horizontal Rolle r Shaft 2155 Horizontal Rolle r 2156 Retaining Ring 8157 Mov ing Ro ller 1158 Mov ing Ro ller Shaft 1159 Bushing 2160 Rolle rTens ion Spring 2N.S. Capscrew (3/8 8 16 X 3/4 G8Z) 4Lockwasher (3/8) 4
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PRIMARY PLANET CARRIERItem Descript ion Qty.w PRIMARY PLANET CARRIERASSEMwBLY w CONTAINSALL PARTS BELOW 1001 PRIMARY PLANET CARRIER 1002 PRIMARY PLANET GEAR 3003 PRIMARY PLANET GEAR SHAFT 3004 THRUST BEARING 6005 ROLLER BEARING 3006 SPIROL PIN 3OUTPUT PLANET CARRIER

Item Descript ion Qty.w OUTPUT CARRIERASSEMwBLY w CONTAINSALL PARTSBELOW 1001 OUTPUT CARRIER 1002 GEAR, PLANET 3003 OUTPUT SUN GEAR 1004 OUTPUT PLANET SHAFT 3005 THRUST WASHER 6006 ROLLER 120007 SPIROL PIN 3008 SPACER, BEARING 9
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Item Descript ion Qty.001 DISCONNECT SHAFT 1002 THRUST RACE 2003 DISCONNECT RETAINER,BP200B 1004 END COVER, BP200B 1005 HANDLE, BP200B 1008 RING, RETAINING INTERNAL 1009 PIN 1010 SEAL, LIP 1011 SPRING, BP200B 1012 SPRING, BP200B 1013 THRUST BEARING, BP200B 1014 THRUST WASHER, BP200B 1015 DOWELL PIN, BP200B 2007 CAM, BP200B 1016 SETSCREW 1006 KNOB, BP200B 1
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Item Description Qty.Ù FREESPOOLWINCHASEMÙBLY Ù CONTAINS ALL PARTSBELOW 1250 SWITCH PIN 1251 OÙRING 1252 OÙRING 1253 SWITCHCARRIERADAPTER 1254 SPRING 1255 SWITCHCARRIERADAPTER 1256 SWITCHW/OÙRING & CONÙNECTOR 1257 OÙRING 1

Item Description Qty.Ù LAMP& SWITCHASSY Ù CONTAINS ALL LITEMS BELOW 1003 INDICATOR LIGHT ASSY, RED 1
-

LENS, RED 1
-

LAMP BODY 1004 INDICATOR LIGHT ASSY,GREEN 1Ù LENS,GREEN 1
-

LAMP BODY 1006 LAMP/12V 2002 TOGGLESWITCH 1001 TEMPLATE, FREESPOOLWARNING 1005 RELAY, 12VDC,SPDT 1
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Item Description Qty.
 HYDRAULIC MOTORASSEMBLY 
CONTAINS ALL ITEMS BELOW: 1001 HYDRAULIC MOTOR 1002 ELBOW FITTING 1003 ELBOW/O
RING 1004 HOSEASSY 1005 WASHER P050 HRDZ 2006 CAPSCREW H050
125 NC GD8 Z 2007 SHIPPING PLUG 2
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Wire Rope Size7/16 1/2 9/16Item Description Part No. Part No. Part No.004 DRIVENSPROCKET 29209 54T 29209 54T 29209 54T003 DUALSPROCKET 29616 29617 29636001 DRIVESPROCKET 29211 24T 29211 24T 2921124TN/A DRIVECHAIN a 5/8 P * 29433 65P 2964163P 29641 63PN/A DRIVECHAIN a 5/8 P * 29632 70P 29433 65P 29433 65PN.S. ** OFFSET LINK a 5/8 P 29434 29434 29434* Inc ludes connect ing link(for replacement connect ing link, order Part No. 29435)** N.S. a Not Shown on drawing
EXTENSION SHAFTSItem Length Part No.013 46 2920847 2961950 29622FREESPOOL SPRINGItem Control Part No.033 Pneum. 29239Hydr. 29963Higher or lower torques for special applicat ionswill be specif ied such as the use of spanner nuts, nuts on shaft ends, jamnuts and where distort ion of parts or gaskets is crit ical.Lubricated torque values based on use of SAE 30wt engine oil applied to threads and face of bolt or nut .

RECOMMENDED FASTENER TORQUE

Torque LB-FT (N.m) Torque LB-FT (N.m)

Bolt 

Diam.

Inches

Thread 

per 

inch

Grade 5 Grade 8 Bolt 

Diam.

Inches

Thread 

per 

inch

Grade 5 Grade 8

Dry Lubed Dry Lubed Dry Lubed Dry Lubed

1/4
20

28

8

(11)

6

(8)

12

(16)

9

(12)
3/4

10

16

265

(359)

200

(271)

380

(515)

280

(380)

5/16
18

24

17

(23)

13

(17)

24

(33)

18

(24)
7/8

9

14

420

(569)

325

(441)

600

(813)

450

(610)

3/8
16

24

31

(42)

23

(31)

45

(61)

35

(47)
1

8

14

640

(868)

485

(658)

910

(1234)

680

(922)

7/16
14

20

50

(68)

35

(47)

70

(95)

50

(68)
1 1/8

7

12

790

(1071)

590

(800)

1290

(1749)

970

(1315)

1/2
13

20

75

(102)

55

(75)

110

(149)

80

(108)
1 1/4

7

12

1120

(1518)

835

(1132)

1820

(2468)

1360

(1817)

9/16
12

18

110

(149)

80

(108)

150

(203)

110

(149)
1 3/8

6

12

1460

(1979)

1095

(1485)

2385

(3234)

1790

(2427)

5/8
11

18

150

(203)

115

(156)

210

(285)

160

(217)
1 1/2

6

12

1940

(2360)

1460

(1979)

3160

(4284)

.2370

(3214) 

To convert LB-FT to Kg-m, multiply LB-FT value by 0.1383 8-2008
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inches (in.) X  25.4 = millimeters (mm) millimeters (mm) X  0. 03937 =  inches (in.)

feet (ft.) X  0.3048 = meters (m) meters (m) X  3.281 =  feet (ft.)

miles (mi.) X  1.6093 = kilometers (km) kilometers (km) X  0.6214 =  miles (mi.)

inches 2  (sq.in.) X  645.15 = millimeters 2 (mm 2) millimeters 2 (mm 2) X  0.000155 =  inches 2 (sq.in.)

feet2 (sq.ft.) X  0.0929 = meters 2 (m 2) meters 2 (m 2) X  10.764 =  feet 2 (sq.ft.)

inches 3 (cu.in.) X  0.01639 = liters (l) liters (l) X  61.024 =  inches 3 (cu.in.)

quarts (qts.) X  0.94635 = liters (l) liters (l) X  1.0567 =  quarts (qts.)

gallons (gal.) X  3.7854 = liters (l) liters (l) X  0.2642 =  gallon (gal.)

inches 3 (cu.in.) X  16.39 = centimeters 3 (cc) centimeters3 (cc) X  0.06102 =  inches 3 (cu.in.)

feet3 (cu.ft.) X  28.317 = liters (l) liters (l) X  0.03531 =  feet 3 (cu.ft.)

feet3 (cu.ft.) X  0.02832 = meters 3 (m 3) meters3 (m3) X  35.315 =  feet 3 (cu.ft.)

!uid ounce (!.oz.) X  29.57 = millileters (ml) milliliters (ml) X  0.03381 =  !uid ounce (!.oz.)

ounces (oz.) X  28.35 = grams (g) grams (g) X  0.03527 =  ounces (oz.)

pounds (lbs.) X  0.4536 = kilograms (kg) kilograms (kg) X  2.2046 =  pounds (lbs.)

tons (2000 lbs.) X  907.18 = kilograms (kg) kilograms (kg) X  0.001102 =  tons (2000 lbs.)

tons (2000 lbs.) X  0.90718 = metric tons (t) metric tons (t) X  1.1023 =  tons (2000 lbs.)

tons (long) (2240 lbs.) X  1013.05 = kilograms (kg) kilograms (kg) X  0.000984 =  tons (long) (2240 lbs.)

inches Hg (60 oF) X  3600 = kilopascals (kPa) kilopascals (kPa) X  0.2961 =  inches Hg (60 oF)

pounds/sq.in. (PSI) X  6.895 = kilopascals (kPa) kilopascals (kPa) X  0.145 =  pounds/sq.in. (PSI)

pounds/sq.in. (PSI) X  0.0703 = kilograms/sq.cm. (kg/cm 2) kilograms/sq.cm. (kg/cm2) X  14.22 =  pounds/sq.in. (PSI)

pounds/sq.in. (PSI) X  0.069 = bars bars X  14.5 =  pounds/sq.in. (PSI)

inches H 2O (60
o
F) X  0.2488 = kilopascals (kPa) kilopascals (kPa) X  4.0193 = inches H 2O (60

o
F)

bars X  100 = kilopascals (kPa) kilopascals (kPa) X  0.01 =  bars

horsepower (hp) X  0.746 = kilowatts (kW) kilowatts (kW) X  1.34 =  horsepower (hp)

ft.-lbs./min. X  0.0226 = watts (W) watts (W) X  44.25 =  ft.-lbs./min.

pound-inches (in.-lbs.) X  0.11298 = newton-meters (N-m) newton-meters (N-m) X  8.851 =  pound-inches (in.lbs.)

pound-feet (ft.-lbs.) X  1.3558 = newton-meters (N-m) newton-meters (N-m) X  0.7376 =  pound-feet (ft.-lbs.)

pound-feet (ft.-lbs.) X  .1383 = kilograms/meter (kg-m) kilogram/meter (kg-m) X  7.233 =  pound-feet (ft.-lbs.)

miles/hour (m/h) X  0.11298 = kilometers/hour (km/hr) kilometers/hour (km/hr) X  0.6214 =  miles/hour (m/h)

feet/second (ft./sec.) X  0.3048 = meter/second (m/s) meters/second (m/s) X  3.281 =  feet/second (ft./sec.)

feet/minute (ft./min.) X  0.3048 = meter/minute (m/min) meters/minute (m/min) X  3.281 =  feet/minute (ft./min.)

mega (M) =  1,000,000 or 106 deci (d) =  0.1 or 10 -1

kilo (k) =  1,000 or 10 3 centi (c) =  0.01 or 10 -2

hecto (h) =  100 or 10 2 milli (m) =  0.001  or 10 -3

deka (da) =  10 or 10 1 micro (m) =  0.000.001 or 10 -6

oCelsius = 0.556 ( oF - 32) oFahrenheit = (1.8 oC) + 32

COMMON METRIC PREFIXES

TEMPERATURE

POWER

TORQUE

VELOCITY

VOLUME

MASS

PRESSURE

METRIC CONVERSION TABLE

LINEAR

AREA

English to Metric Metric to English
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