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An Introduction to the Rebuilding of

Steering Gears

Kaufman Products has been consulting, designing and building tooling for the steering gear rebuilders since 1974.  Our tooling is affordable, simple to use, long lasting, and very high quality.  We offer all the information, services and tooling you need to successfully start up a rack and pinion rebuilding company or expand and upgrade your present remanufacturing operation.    

Thank you, in advance, for your interest in Kaufman Products and the tooling and services we offer.  This literature is presented in a logical sequence of what is needed to start a rebuilding shop and explains the logic and reasoning for the tooling.  Please read over this material so you can become better informed, ask better questions of us and ultimately buy the tooling which makes the most sense for your particular needs.  

Listed below and further described in the next 11 pages is a complete list of what Kaufman Products offers.  Any part of this package can be purchased; it is not an all-inclusive program.  If there is something you are looking for that we have not discussed here, please do not hesitate to inquire of us.  There are many proprietary tools and testers we have built for rebuilders to satisfy there needs.  We would be more than happy to discuss and work on yours requirements too.

Jake Beidler

President

•
RPS 750 Hand Tool Set.

•
RAP 100 Seal Press.

•
RPF 547 Service Vise.

•
RPB 200 Production Rack and Pinion Boring and Sleeve Tooling.

•
RPB 100 Job Shop Steering Gear Boring Tooling for both gearboxes and racks.

•
RAP 500 5 Ton ratchet type Arbor Press.

•
RPA 100 Low Pressure and High Pressure Air Test System.

•
RPA 300 Steering Gear Hydraulic Tester.

•
RPA 1000 Steering Gear Analyzer.

•
Bulk Parts Program instead of kits for rebuilding domestic and import racks.

•
Training programs.

RACK AND PINION TOOLING

RPS 750 Hand Tool Set








$3,425.00

The RPS 750 is a complete set of specialty tools designed for disassembling and rebuilding all domestic and import rack and pinions.  There are over 100 different tools in the RPS 750 set.  You may buy these tools by the piece or as a complete set.  The type of tools in this set are; seal and pinion pullers, seal savers, seal installers, Teflon ring re-sizers, pinion bearing tools, bulk head tools, rack jam nut tools, and other miscellaneous specialty tools.  To the extent you use these tools is to the extent your productivity and ease of rebuilding increases.  There is a picture catalog of the RPS 750 tool set with an illustration of each of the tools in this set and their description.

RAP 100 Seal Press









 $725.00

The RAP 100 seal installer press is a three (3) ton ratchet type arbor press we have specially tooled and fixtured for pressing in seals.  This press is used in place of a hammer and insures a seal or part is installed in a straight, in-line, position and that the seal is not damaged or cocked during installation.  This press is so versatile in the manufacturing operation, that many rebuilders also use one this press in teardown.  The press can be mounted to any shop work bench or work station.

RPF 547 Service Vise








 $240.00 each 

The RPF 547 service vise is designed for rebuilding rack and pinions.  The vise holds the rack and pinion firmly in place while also allowing the rack to be rotated 90 degrees in all directions for ease of tear down or assembly.  The vise can be bolted to any shop workbench or workstation.  If you are starting up a rack and pinion rebuilding operation, it is recommended you purchase two vises, one for teardown and one for assembly.
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      Rack Vise – Up




    Rack Vise Rotated 90º
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RPF 547 Rack Vise holding a rack     Note: vise jaws are relieved to not crush lines on rack

SLEEVE BORING SYSTEMS

RPB 200 Production Sleeve Boring Machine





$18,345.00

Kaufman Products designed and developed the RPB 200 boring system for rebuilders who needed to be able to bore rack and pinions on a production bases.  As a testament to the boring machine’s performance, today there are over 100 rebuilders worldwide using this tooling.  Our production machine will enable you to bore all domestic and most foreign racks through 2004.  The machine is shipped complete with a coolant system and all necessary mechanical, pneumatic and electrical controls.  The machine only requires 60-psi shop air and 110V electricity.

All racks are vertically located in the boring fixture by their upper and lower pinion bearing bores.  This enables you to bore a hole that is parallel and concentric to the original bore to within .001”.  The rack is held in this position by air clamping for quick loading and unloading.  All tools and fixtures are made of hardened steel for durability and long life and fixtured by dowel pins for quick tool change over.  The cutting tool used to bore a casting is a four flute carbide tipped cutter with a pilot that limits the depth of cut when necessary.  The cutter and pilot can not be adjusted.  All sizing is ground into the cutter.  This makes it impossible to ruin a casting by boring too big or too deep a hole.  All sleeves are pressed in with a .003” press fit (+/- .0002”).  When you press in a sleeve, it stops at the machined depth so that your pre-drilled sleeve will line up with the port holes in the rack casting.  Again, all these features are built into the tooling so that no adjustments or pre-measuring is necessary during tool change over.  It is impossible to ruin a casting in the machining and sleeving process.  
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There are four basic manufactures of racks that need to be sleeved: Ford, TRW, Saginaw, and ZF.  Likewise, there are four different sizes of sleeves and therefore, four different set ups of the basic boring machine.  Set up time or tool change time from one manufacturers’ rack to another is two minutes.  The machining time to bore a rack is 30 seconds.  The boring machine and tooling never need adjusting once the boring fixture is set onto the boring machine.  The RPB 200 production boring tooling can be operated and changed over by anyone you presently have working for you in your plant because of its very simple design.

This tooling is available to work with all current sleeve manufactures,

or sleeves of your design.

Power requirements:


110 volts AC, 1 phase, 60 cycle

Space requirements:


36” X 36” x 70” HT.

Weight:



900 pounds

Delivery:



4 weeks

Boring machine w/coolant system and machine base

$4,200.00

Production Air operated boring fixture


$9,850.00

Production Ford tooling package:



   $985.00

Production TRW/CAM tooling package:


   $885.00

Production Saginaw rack tooling package:


   $775.00

Production Magnasteer tooling package:


   $775.00

Production ZF tooling package:



   $775.00

Each tooling package consists of a boring cutter, upper rack locator, 

and all base pilot locator(s) necessary for that family of racks.

SLEEVE BORING SYSTEMS con’t

RPB 100 Job Shop Sleeve Boring Machine





$9,000.00*

The RPB 100 sleeve boring machine was originally developed 25 years ago for boring and sleeving power steering gear boxes.  Production demand is low for steering gear boxes, so this affordable, yet precise, boring machine was exactly what rebuilders wanted.  Today, there are rebuilders with tighter budgets or a small demand for boring gears, so we now offer additional tooling packages for the RPB 100 to bore and sleeve rack and pinions too. The boring machine comes complete with a boring mill, machine base and coolant system.  Each family of boring tools is sold separately and can be ordered as needed.  The machining time for complete set up, boring and sleeving of any steering gear is approximately three minutes.  The tolerance for the bored hole is +/- .0005” diameter and the concentricity is within .0015”.  The tooling packages for both the RPB 100 and our RPB 200 production boring system are the same so with an additional investment of the production air clamping fixture and drill bushing, you can up grade your RPB 100 to our RPB 200 at any time.

Power requirements:


110 volts AC, 1 phase, 60 cycle

Space requirements:


36” X 36” x 70” HT.

Weight:



900 pounds

Delivery:



4 weeks

Boring machine w/mist coolant system and machine base


$4,600.00

Master base plate and set up tooling package




$3,400.00

Economy Ford tooling package:





   $875.00

Economy TRW/CAM tooling package:




   $775.00

Economy Saginaw tooling package:





   $675.00

Saginaw gear box tooling package:





   $875.00

Economy ZF tooling package:





   $675.00

Each tooling package consists of a boring cutter, and all base pilot locator(s) necessary for 

that family of racks.

* This price does not include tooling for Saginaw gear boxes.

SLEEVE INSTALLING TOOLING

After boring a steering gear housing, a steel sleeve must be installed in the bore to bring the machined housing back to its original size.  The steel sleeves used to resize the bore are supplied with predrilled port holes.  The following installers are offered to press in the different sleeves.

SI 100
 Corporate Ford type






$150.00 ea

SI 110
 Late Ford type with stepped bore




$150.00 ea

SI 200
 TRW Chrysler, Ford, Koyo and Volkswagen, and


 European CAM manufactured types




$150.00 ea

SI 300
 Saginaw rack type






$150.00 ea

SI 310
 Saginaw gear box type





$150.00 ea

SI 320
 Magnasteer rack housing





$150.00 ea

SI 400
 ZF 1 piece housing type





$150.00 ea

Other installers available – please call

BORING AND SLEEVING SERVICE

Originally, Kaufman Products offered a service sleeving power steering gearboxes for rebuilders who did not wish to invest in their own tooling.  In the last few years, this service has carried over to rack and pinion rebuilders who did not want to invest in additional tooling to sleeve the Jaguar or ZF racks because the low demand.  As a result of all this, we have expanded our boring and sleeving service and offer it for any type of gear regardless of the quantity.  The cost of this service is $25.00 for domestic racks, $30.00 for most import racks, and $35.00 for gearboxes and all ZF racks.  These prices include the sleeve.  So if you want to start up a rebuilding operation and do not want to invest in boring tooling right away, this service is a very viable solution.

RAP 500   5 TON RATCHET ARBOR PRESS





$940.00

Once the rack housing has been bored, a steel repair sleeve must be installed to bring the casting bore back to size.  There are two methods of installing this sleeve, heat shrinking or cold pressing.  In the heat shrinking process, the casting is heated to approximately 700° F and the sleeve is slipped into place. Then as the casting cools, the sleeve is locked in place.  The sleeve must be installed quickly before it grows in size as it absorbs the heat.  The major drawbacks to this process are tooling cost, cycle time, and quality control because the rebuilder is not certain how tight the sleeve is pressed in the casting unless he checks each sleeve and bored casting for size.  As an added safety factor, the manufacturer of the heat system recommends Lock Tite® or a similar product.  However, this still does not insure a tight fit.  Likewise it is our experience that many times the sleeve absorbs the heat before it is completely installed and therefore must be pressed in the rest of the way by some other means!  For these reasons, Kaufman Products developed and recommends a cold press process for installing sleeves using the RAP 500 five (5) ton ratchet type arbor press.  This type of arbor press is advisable so that the best mechanical advantage can be achieved as you are pressing in the sleeve.  With this process, the rebuilder is able to “feel” the amount of press necessary to install the sleeve thereby insuring a tight fit.  As an added precaution, Lock Tite® can be used although it is not necessary.  A word of caution; if a sleeve ever rotates in a housing, hydraulic lock occurs in the gear and the vehicle can not be steered very easily!

RACK AND PINION AND GEAR BOX TESTING

Kaufman Products has an air leak tester and two hydraulic testers for testing power steering gears.  

RPA 100 AIR TEST SYSTEM







$3,850.00

Today, many rebuilders are performing an air leak test prior to the hydraulic test on their steering gears to add to their quality assurance.  This test is performed by filling the gear with air and then submerging it into a low viscosity oil that is not harmful to the seals.  Then by looking for air bubbles, a small leak can be detected.  This is similar to looking for the slow leak in a car tire, the type of leak that takes days for the tire to go flat.  By submerging the tire in water, the leak can be located and fixed.  This air test system works on the same principle and can be used with any steering gear.  The test is performed first with low-pressure air to detect any seals that would leak when the car is not running, and then with high-pressure air to detect any other leaks.  The entire test takes about two minutes to perform.  Included with the air test system is:

•
The completely assembled air logic system including all plumbing hardware, regulators, gauges, and valves.  All that is required to operate this tester is shop air. 

•
A complete assortment of over 20 different port fittings with quick disconnects to enabling you to fill and test the gear with air.

•
The liquid/air test tank

•
55 Gallons of tester fluid

Kaufman Products Hydraulic testers

RPA 300
Tester complete with test fittings




  $6,310.00

The RPA 300 was originally developed over 30 years ago for testing power steering gear boxes.  Today Kaufman Products has further developed this tester to test both power steering gear boxes and power rack and pinions.  The tester is built with all the same parts (motor, pump, valves, filters, etc) as the RPA 1000.  The tester comes with over 20 different hydraulic test fittings for domestic and import gears.  The fittings screw directly into the steering gear to insure the threads/fittings are in good shape.  There are hydraulic disconnects attached to the fittings for ease of use in connecting and disconnecting to the tester hoses.  The RPA 300 comes with the RPF 547 rack and pinion vise for holding all rack and pinions during testing.  This is an affordable yet reliable steering gear tester for the small to medium sized rebuilder who wants to ensure the gears he is building and selling are quality rebuilt and tested.

RPA 300 POWER STEERING GEAR TESTER
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   RPA 300 set up for testing gear boxes
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     RPA 300 set up for testing rack and pinions

RPA 1000
Tester complete with test fittings and road sim adapters
$18,200.00

The RPA 1000 is a new state of the art steering gear tester designed and manufactured by Kaufman Products.  It has been built on the same proven platform as the Branick RPA 700.  The tester comes with a larger 10 gallon reservoir and the control panel has been moved back five inches to give the operator more working area.  We have also increased the length of the rack vise mount bars six inches to allow for longer racks to be mounted to the tester.  The RPA 1000 incorporates several additional features to enable it to test all current model steering gears.  To begin with, the RPA 1000 has the ability to vary and measure the flow rate in gallons per minute through the gear.  This is a necessary feature to truly test the steering gears that come on many vehicles manufactured after 1993 because the variable assist steering valve is mounted in the steering pump.  Since the steering effort is varied by flow rate at the pump, to properly test the gear you must be able to vary the flow rate while testing the gear under load to verify it is functioning correctly.  We have further upgraded the RPA 1000 with a 12-volt test system.  This will allow you to correctly test Saginaw Magnasteer® and ZF Servotronic® gears along with many other gears that have electrical components regulating the power assist.  Finally, the RPA 1000 incorporates an absolute filtering system on both the pump inlet and the system return hydraulic lines.  These filters are monitored with filter gauges to let the operator know when they need to be replaced.  These absolute filters eliminate pump and valve failure due to oil contamination.  For rebuilders with the RPA 700 testers, we can update your tester to the RPA 1000 for a nominal fee.

RPA 1000 POWER STEERING GEAR TESTER
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      RPA 1000 set up for testing gearboxes                           RPA 1000 set up for testing rack and pinions

On the following page is a comparison chart to help you to compare the features of these two testers. 

TESTER COMPARISON CHART

RPA 300 vs. RPA 1000

                       FEATURES
RPA 300

RPA 1000

•  Hydraulically tests domestic and import rack and pinions.




•  Hydraulically tests all steering gear boxes.




•  Tests all steering gears for external leaks.




•  Tests rack and pinion power piston for bypass.




•  Tests for internal bypass of fluid in the pinion valve.




•  Tests pinion valve for equal steering balance right and left.




•  Tests the inlet and return port threads on the rack to 




      Verify they are not cross-threaded or striped.




•  Measures the pressure drop across the rack thereby 




      testing for internal blockage in pinion valve.
-



•  Checks for equal steer right and left under no load.




•  Hydraulic reservoir capacity.
10 GAL

10 GAL

•  Puts a measured resistance in the steering gear and measures 




      Force right and left to over come this load - Power Assist.
-



•  Road simulates the rack and pinion to insure equal




      steer right and left under true road conditions. 
-



•  Road simulates gear boxes to insure equal steer right




      and left under true road conditions.
-



•  No cost serviceable Oberg filter on return line.
-



•  No cost serviceable Magnetic filter on return line.
-



•  5 Micron absolute filter with filter gauge on return line.




•  5 Micron absolute filter with filter gauge on inlet line.




•  Fixed maximum pressure regulator.
-



•  Variable pressure regulator allowing you to test gear at any pressure.




•  Pressure Gauges (Diameter)
2 ½"

4"

•  Variable flow regulator allows you to set flow when testing gear
-



•  0-5 GPM flow gauge




•  12 Volt test system for testing gears with electronics.
-



•  Air evacuation system integrated into the hydraulic system. 
-



•  Low oil level reservoir warning light. 
-



•  Low oil level reservoir float.


-

•  One year manufactures warranty on all new and reconditioned testers.




Oil temperature gauge and/or oil heater available as an option.

BULK PARTS PROGRAM








$7,500.00

Today there are over 1,100 power rack and pinion listings, more than 700 of them for import applications. The only source for these late application kits is from the new car dealership because the aftermarket parts suppliers are not able to keep up with the proliferation of part numbers in a timely manor.  This makes it extremely costly to rebuild these racks and stock the rebuilding kits. Not only that, but many of the seals for these racks, are actually available in other kits you can buy from aftermarket suppliers but you just don’t know which kits you need!

In an effort to help you serve your customer better and save you money, Kaufman Products has developed a bulk parts program for rebuilding rack and pinions.  With this program, you will have in house all the parts needed to build over 90% of the domestic and import rack and pinions listed in Precision Remanufacturing’s 2003 application catalog (734 listing) without ever buying kits.  If we have not listed a build sheet for a particular application, it is because we are still trying to find a core to determine what seals are in the rack.  With our OE sources in Japan, Germany, Italy, France and England, once we can identify the seal, we can buy it too.  We have also found that many times, once the core is found and the build parts determined, these parts are already in the bulk parts program.

An example of how this program works is as follows.  Suppose you want to build a 1992 Toyota Avalon.  The build sheet for this rack is as follows:


RP #
UPS
LPS
MCS
BHS
PTX4
PPT
O RINGS


763
10A
46B
88A
88B
168C
70A
166A,166C,168C(X4),265A

This means for a # 763 rack and pinion, a 1992 Toyota Camry:

The upper pinion seal is part # 10A

The lower pinion seal is part # 46B

The main casting seal is part # 88A

The bulkhead seal is part # 88B

The pinion Teflon rings are part # 168C and there are 4 required

The power piston Teflon ring is part # 70A

And the O ring part #’s are: 166A, 166C, 168C and there are 4 required, and gasket #265A.

Therefore, from the parts cabinet we supply you along with this program, you pull these parts from each of the individually marked drawers.  Now you will have all the necessary parts to build the Toyota Camry rack and pinion.  The cost of these parts is approximately $14.05 in the bulk program vs. $20.97 for an OE kit in the aftermarket.  We can not stress enough that you should use only OE seals when rebuilding any steering gear.  Another benefit to using bulk parts is easy, single part replacement instead of using another kit if you damage a part during rebuilding.  So, at any given time, you will have all the seals necessary to build over 700 different rack and pinions without the expense of stocking kits.  For the start up rack and pinion rebuilder, this program is particularly beneficial.  It seems that their customer will ask them for a difficult, hard-to-get rack first.  With this parts program, they are able to rebuild the rack right away when their competition needs one or two days to order parts.  So whether you are a start up rebuilder or an established rebuilder who is trying to find ways to cut costs without cutting quality this program is a must!

The initial inventory supplied with this program provides enough parts to build over 350 rack and pinions.  Also, as you begin to buy additional replacement inventory, the cost of the parts to build a domestic rack will be under $4.00 and the average cost of the parts to build an import rack will be under $15.00.  Remember, you are not just buying parts with this program but the years of research, and the free updating of the spreadsheets.

TRAINING

Kaufman Products offers a complete training program to further assist you with the start up of your rack and pinion rebuilding operation. With your input, we will custom tailor a program that will fit your needs and requirements.  Based on your requirements and expectations, this training can last anywhere from one week to four weeks or longer. You can choose if you would like to have the training done on site at your location or at one of our facilities or both. Along with the training Kaufman Products will also furnish you with a comprehensive information packet. In this Packet you will find the following information:

· A list of the vendors you need to contact and open credit with for buying your parts.

· A list of the cores you will need to have on hand for the training.  Any cores you can not get, we will be able to provide you at fair market core price.

· A list of hand tools you will need to rebuild racks.

· A print of a typical shop layout for rebuilding racks.

· Our current rack and pinion catalog and price sheet which can be duplicated. (If you elect to copy our catalog, you will also be linked to the electronic cataloging of Activant and Wrenchhead)

Prior to the start of your actual training program, Kaufman Products can assist you in setting up your facility.  One of our consultants can be sent to your location, to work with you on your plan of operation, shop layout, and set up of equipment.  This will help insure your production will flow smoothly after your training is over.

Kaufman Products prefers to do trainings on site at your facility so we can give you our undivided attention and an uninterrupted training program.  This will also insure that you have everything in house needed to build rack and pinions at your location.  Once your shop is set up and ready to produce rack and pinions, Kaufman Products will work hands on with at most two of your employees teaching them the basis fundamentals of:

· Rack and pinion core identification 

· Proper disassembly and tear down procedures

· Proper cleaning techniques (using the equipment you have on site if trained at your facility)

· Boring and sleeving (If you purchased that tooling from us)

· Proper inspection and preparation of parts for assembly

· Proper assembly techniques

· Testing

· Proper packaging procedures

Kaufman Products is very flexible and wants this program to work for both of us. 

Therefore the final decision of where your training takes place is your decision.  With Kaufman Products training program you will be buying a turnkey rack and pinion business.

As a follow up to this training you will also have access to our technical support.  If you have questions about building a rack, or a customer with an unusual problem, we are only a phone call away.

In closing, to stay abreast of the ever changing rack and pinion market, we also rebuild rack and pinions for local distribution in the Chicago area under the name Precision Remanufacturing, Inc.  Precision is known to have the most complete inventory of rack and pinions in the industry.  We not only catalog the rack, we have it in stock also.  To accomplish this, Precision Remanufacturing and Kaufman Products together have sourced out all the parts to rebuild rack and pinions where the parts are not available from our conventional, everyday suppliers.  We in turn make these parts available to you. As our customer, you will be kept informed of new items and parts as soon as they become available as well as new rack and pinion applications added to our catalog.
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