« Multi-use Applications
* Value Plus OEM Quality

- Designed for Maximum
Performance

RICHMOND GEAR™ Manufactures High Performance Ring and Pinion Gears,
Bullet Proof Transmissions and Powertrax® Autornatic Full Lockers.
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Ring and Pinion Sets

Installation Instructions

It is suggested you set backlash to .008 — .010 inch
(see illustration).

Backlash is the free movement of the ring gear with
the pinion held fixed in place.

Correct backlash is obtained by shimming or adjusting
the ring gear away from or closer to the pinion.

Pinion bearing preload should be approximately 15 in.-lbs. of rotating torque if you are reusing the
bearings. If you are installing new bearings you should obtain 25 in.-Ibs. of rotating torque. This is
accomplished by a preload shim pack (of various thicknesses) or a crush sleeve. When final assembly
is being made, you should use a new crush sleeve. See page19 for Installation Kits.

Correct pinion position is obtained by shimming the pinion in or out to obtain the correct tooth
pattern. All housings are not shimmed in the same location, but shimming still moves the pinion in
or out. For most housings, the shim is located between the pinion teeth and the pinion head
bearing. It is suggested that you start with the same shim thickness on the new gear set that was
used on the old gear set.

OBTAINING PROPER GEAR PATTERN
PROFILE
Paint the ring gear teeth with a marking compound on TOP LAND \*/
both the Drive and Coast side. Richmond part s -
#55-0001-1. LENGTHWISE
BEARING
Rotate ring gear several revolutions in both directions - yARC
while resistance is being applied to the pinion to '
imprint the pattern on the gear teeth.
ROCT RING GEAR TOOTH
E3RICHMOND
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Ring and Pinion Sets

Installation Instructions
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PATTERN MOVEMENTS SUMMARIZED Fig. 2 ; —
1. Decreasing backlash moves the ring gear closer to the pinion. DRIVE SIDE COAST SIDE

2. Increasing backlash moves the ring gear away from the
pinion.

3. Deep pinion position, with correct backlash, moves the pinion
closer to the ring gear. Drive Pattern moves deeper on the

HEEL TOE | TOE HEEL

Fig. 3

tooth (flank contact) and slightly toward the toe. Coast
pattern moves deeper on the tooth and toward the heel.

4. Shallow pinion position, with correct backlash, moves the pinion further from the ring gear. Drive
pattern moves toward the top of the tooth (face contact) and toward the heel. Coast pattern
moves toward the top of the tooth and slightly toward the toe.

FASTENER TORQUE SPECIFICATIONS ¢ Ring Gear Bolts * Carrier Cap Bolts
3/8” All 45-50 ft-Ib 7/16” (5/8” head) 60-65 ft-lb
7/16” All 60-65 ft-b 1/2” (3/4” head) 80-85 ft-Ib
LUBE 1/2” All 100-110 ft-Ib

Fill gear case with sufficient amount of Richmond Gear Lube (part # LUBE ), and maintain the
proper level at all times. Proper maintenance is a must to protect your safety and working life of your
gear set. NOTE: For oval track racing, add 2 to 3 additional pints gear lube.

BREAK IN PROCEDURE

All ring and pinion sets require a brief break-in period to ensure long life and quiet operation. The

following break-in procedure is recommended before heavy load and constant usage.

1. Bring axle to normal operating temperature by driving vehicle for approximately 15 to 20 miles.
Do not create any shock loads. Do not tow or carry a load with the vehicle.

2. Let the axle assembly cool completely. Do this 2 —3 times.

3. For the next 200 miles of operation, drive gently, without any heavy loads.

4. For trailer towing, an additional cycle of 15 to 20 miles break-in is required with the trailer after
step #3. This is important! To properly break in a new gear set, 200-300 miles of normal driving
is recommended before constant towing.

IF THIS PROCEDURE IS NOT FOLLOWED, OVERHEATING AND EVENTUAL GEAR
AND/OR BEARING FAILURE MAY RESULT.

E3RICHVIOND
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Ring and Pinion Sets

Warnings & Cautions

It is dangerous to get unde cke up vehlcle The vehncie could shp off the jack and fail on you.
You could be crushed. Never place . any part of your body under a vehicle that is on a jack. Never start
or run the engine while the vehicle is on a jack. If you need to get under a raised vehicle, take it
to a service center where it can be raised on a lift.

Hot oil can cause severe burns. Use extreme care when removing lubrication plugs and when
working close to a unit that has been in operation.

¢ Check lube level between scheduled lube changes to insure that proper lube level is maintained.
Inspect vent plug to insure it is clean and operating. Inspect the tightness of mounting bolts,
misalignment of connecting shafts, lube leakage, excessive heating, or any unusual noise or vibration.

» Serious personal injury may occur as a result of improperly performed maintenance, adjustments or
repairs.

¢ Do not attempt any of the maintenance, checks or repairs described on the following pages if you are
not fully familiar with these or other procedures with respect to the transmission, or are uncertain as
to how to proceed. Have the necessary work done by a properly equipped and qualified workshop.

e Always be extremely careful when working on the transmission. Always follow commonly accepted
safety practices and general common sense. Never risk personal injury.

A\ CAUTION ¢ Do not operate the transmission or ring and pinion without proper lube and correct amount.

¢ For safe operation and to maintain the unit warranty, when changing a factory installed fastener for
any reason, it becomes the responsibility of the person making the change to properly account for
fastener grade, thread engagement, load, tightening torque and the means of torque retention.

¢ Mounting bolts should be periodically checked to ensure that the unit is firmly anchored for proper
operation.

e These instructions are not intended to cover all details or variations in equipment, nor provide for
every possible contingency to be met in connection with selection, installation, operation, and
maintenance. Should further information be desired or should particular problems arise which are not
covered sufficiently for the Buyer’s purpose, the matter should be referred to Richmond Gear.

In the event of the resale of any of the goods, in whatever form, Resellers/Buyers will include the following language in a
conspicuous place and in a conspicuous manner in a written agreement covering such sale:

The manufacturer makes no warranties or representations, express or implied, by operation of law or
otherwise, as to the merchantability or fitness for a particular purpose of the goods sold hereunder. Buyer
acknowledges that it alone has determined that the goods purchased hereunder will suitably meet the
requirements of their intended use. In no event will the manufacturer be liable for consequential, incidental or
other damages. Even if the repair or replacement remedy shall be deemed to have failed of its essential
purpose under Section 2-719 of the Uniform Commercial Code, the manufacturer shall have no liability to
Buyer for consequential damages.

Resellers/Buyers agree to also include this entire document including the danger, warnings and cautions above in a
conspicuous place and in a conspicuous manner in writing to instruct users on the safe usage of the product.

This information should be read together with all other printed information supplied by Richmond Gear.

E3RICHMOND
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Ring and Pinion Sets

Terms & Conditions

a

3 QUOTATIONS Quo’(atvons by Seuer shall be deemed to be offers by Seller
to sell the goods described therein subject to these Terms and Conditions, and
acceptance of such offers is expressly limited to acceptance by Buyer of all of
these Terms and Conditions within 30 days from the date of the quotation or as
specified. Purchase orders submitted by Buyer for the goods quoted by Seller
shall be subject to and will be deemed to constitute acceptance of these Terms
and Conditions. All purchase orders will be subject to approval by Seller.

4. TERMINATION OR MODIFICATION. The Sales Contract may be modified
or terminated only upon Seller's express written consent, which consent will at
all times be conditioned on Buyer's agreement to pay Seller’s
modification or termination charge including; but not limited to expenses and
costs plus a reasonable profit, except that any goods completed on or before
Seller's acceptance of termination shall be accepted and paid in full by Buyer.

5. PRICES AND TERMS. Fulfillment of Buyer's order is contingent upon the
availability of materials. The price of the goods sold pursuant to the Sales
Contract shall be based upon Seller’s prices in effect at the time of shipment
and any acceptance of the order will be on the basis of the freight rates now in
effect. In the event of an increase or decrease in the applicable freight charges
before the material is shipped, such changes in freight charges will be for the
account of Buyer. Price advances, discounts, exiras and terms and conditions
are subject to changes without notice. Unless otherwise provided on the front
side hereof, price is FO.B. Seller's point of shipment, and terms of payment
shall be net 30 days from date of invoice. Seller may assess a delinquency
charge of 1-1/2 percent per month on invoices not paid within stated payment
terms. Seller may require full or partial payment or payment
guarantees in advance of shipment whenever, in its opinion, the financial con-
dition of Buyer so warrants. In addition, Seller may, at any time, suspend per-
formance of any order or require payment in cash, security or other adequate
assurance satisfactory to Seller when, in Seller’s opinion, the financial condition
of Buyer warrants such action.

6. TAXES. Prices do not include sales, use or other similar federal, state or
local taxes. Buyer shall pay to Seller, in addition to the price of the goods, all
applicable taxes which may be invoiced separately at a later date.

7. DESIGN; EXTRA WORK; BUYER'S MATERIAL. (a) If any order accepted
by Seller contemplates the preparation of special designs by Seller, Buyer issuing
such order will have a responsible representative specifically approve all
designs prepared by Seller. (b) If Buyer requests extra work not included in the
quotation or original order, Buyer will pay for the extra work at reasonable rates
as determined by Seller. (c) In the event spoilage/damage occurs on orders
where Buyer furnishes the material, Seller shall not be liable for replacement of or
damage to such material.

8. RISK OF LOSS, TITLE, SECURITY INTEREST. Delivery shall occur, and
risk of loss shall pass to Buyer, upon delivery of the material to a carrier at the
F.O.B. point of shipment. Transportation shall be at Buyers sole risk and
expense, and any claims for losses or damage in transit shall be against the
carrier only. However, Seller retains title to all products until paid for in full in
cash and Buyer agrees to perform all acts necessary to provide a fully perfected
security interest in the goods in favor of Seller. Seller may, at Seller's option,
repossess the same, upon Buyer's default in payment hereunder, and charge
Buyer with any deficiency.

9. DELIVERIES AND QUANTITIES. (a) Delivery dates are not guaranteed but
are estimated on the basis of immediate receipt by Seller of all information to
be furnished by Buyer and the absence of delay, direct or indirect, resulting from
or contributed to by circumstances beyond Seller's reasonable control. If the

‘ essary érkangéments for s lpment at Buyer's expense.

10. RETURNED GOODS. Goods may not be returned However if Seller
consents in writing or upon verbal authorization to the return of goods for any
reason, transportation charges must be prepaid: by Buyer, who also shall
assume all risk of loss of such returned goods:-until actual receipt by Seller:

11. INSPECTION, ACCEPTANCE. Buyer shall inspect the goods immediately
upon the receipt thereof. All claims by Buyer (including claims for shortages),
except only those provided for under the WARRANTY AND LIMITATIONS OF
LIABILITY and PATENTS clauses below, must be asserted in writing by Buyer
within a 10 day period or they are waived. If this contract involves partial
performances, all such claims must be asserted within a 10 day period for each
partial performance. Rejection may be only for defects substantially impairing
the value of products or work. Buyer's remedy for lesser defects shall be those
provided for under the Warranty and Liability clauses. THERE SHALL BE NO
REVOCATION OF ACCEPTANCE. If Buyer wrongfully rejects, revokes or
delays acceptance of items or work tendered under this contract, or fails to
make a payment due on or before delivery, or repudiates this contract, Seller
shall, at its option, have a right to recover as damages, either the price as
stated herein (upon recovery of the price, the items involved shall become
the property of the Buyer) or the profit (including reasonable overhead) which
the Seller would make from performance together with incidental damages and
reasonable cost.

12. WARRANTIES AND LIMITATIONS OF LIABILITY. (a) Seller warrants to
Buyer that the goods will conform to the following warranty: (i) for goods in
Sellers Richmond Gear Hi Performance product line, the goods will be
commercially free from defects in material and workmanship at the time of
shipment of the goods by Seller; (ii) for goods in Sellers Ohio Gear, Electra
Gear and Foote-Jones’ product line, the goods will be commercially free from
defect and workmanship upon normal use and service during the first 12
months of operation; a 6 month maximum shelf life is allowed; and (iii) for all
other goods sold by Seller, the goods will be commercially free from defects in
material and workmanship under normal use for a period of 1 year from the
date of shipment of the goods by Seller and will conform at the date of
shipment to applicable specifications, drawings and blueprints, except for
departures therefrom with written approval of Buyer; provided that work
performed by Seller upon blanks and other materials furnished by Buyer is
excluded from this warranty. Seller shall have no liability to Buyer for cost of
blanks furnished by Buyer which are damaged or spoiled during heat treat or
machining operations; (b) In the case of drives, gears and reducers
manufactured by Seller, Seller warrants only that such products, when shipped,
shall be capable of delivering the service rating as indicated in Seller's written
documents, including quotations and catalogs or as noted on such products,
providing such equipment is properly installed and maintained, correctly
lubricated, operating under normal conditions with competent supervision, and
within the load limits for which it was sold, and provided further that the
equipment is free from critical speed, torsional or other type vibration, no
matter how induced; (c) If any model or sample was provided to the Buyer, it
was used merely to illustrate the general type and quality of goods and not to
warrant that goods shipped would be of that type or quality; (d) UNLESS
AUTHORIZED IN WRITING BY A CORPORATE OFFICER OR VICE
PRESIDENT, NO AGENT, EMPLOYEE OR REPRESENTATIVE OF SELLER
HAS ANY AUTHORITY TO BIND SELLER TO ANY AFFIRMATION,
REPRESENTATION OR WARRANTY CONCERNING THE GOODS SOLD
UNDER THE SALES CONTRACT AND ANY SUCH AFFIRMATION, REPRESEN-
TATION OR WARRANTY HAS NOT FORMED A PART OF THE BASIS OF THE
BARGAIN AND SHALL BE UNENFORCEABLE; (e) Seller's sole obligation
under the foregoing warranties is limited to either, at Seller’s option, replacing
or repairing defective goods (or defective parts thereof). This warranty does not
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: mstaiiatron : L
altered or repaired by anyone other than Seller
() THE FOREGOING WARRANTIES ARE EXCLUSIVE AND IN LIEU OF ALL
OTHER WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND/OR ANY OTHER TYPE, WHETHER EXPRESS
OR IMPLIED; (g) Products not manufactured and-work not performed by Seller
are warranted only to the extent and in the manner that the same are
warranted to Seller by Seller's vendors, and then only to the extent that Seller
is reasonably able to enforce such warranty. In enforcing such warranty, it is
understood Seller shall have no obligation ‘to initiate litigation unless Buyer
undertakes to pay all costs and expenses therefor, including but not fimited to
Attorney’s fees, and indemnifies Seller against-any liability to Seller's vendors
arising out of such litigation; (h) THE FOREGOING IS SELLER'S ONLY
OBLIGATION AND BUYER'S EXCLUSIVE REMEDY FOR BREACH OF
WARRANTY. BUYER'S FAILURE TO SUBMIT A CLAIM AS PROVIDED
ABOVE SHALL SPECIFICALLY WAIVE ALL CLAIMS FOR DAMAGES OR
OTHER RELIEF INCLUDING BUT NOT LIMITED TO CLAIMS BASED ON
LATENT DEFECTS. IN NO EVENT SHALL BUYER BE ENTITLED TO
INCIDENTAL, CONSEQUENTIAL, CONTINGENT, OR SPECIAL DAMAGES,
NOR SHALL SELLER’S LIABILITY EXCEED THE PURCHASE PRICE OF
THE GOODS. EVEN IF THE REPAIR OR REPLACEMENT REMEDY SHALL
BE DEEMED TO HAVE FAILED OF ITS ESSENTIAL PURPOSE UNDER
SECTION 2-719 OF THE UNIFORM COMMERCIAL CODE, SELLER SHALL
HAVE NO LIABILITY TO BUYER FOR CONSEQUENTIAL OR INCIDENTAL
DAMAGES, SUCH AS LOST PROFITS, LOST REVENUE, DAMAGE TO
OTHER EQUIPMENT OR LIABILITY OR INJURY TO A THIRD PARTY. ANY
ACTION ARISING HEREUNDER OR RELATED HERETO MUST BE
COMMENCED WITHIN ONE (1) YEAR AFTER THE CAUSE OF ACTION
OCCURS OR IT SHALL BE BARRED, NOTWITHSTANDING ANY
STATUTORY PERIOD OF LIMITATIONS TO THE CONTRARY; and (i) In the
event of the resale of any of the goods, in whatever form, Buyer will include the
following language in a conspicuous place and in a conspicuous manner in a
written agreement covering such resale: “THE MANUFACTURER MAKES NO
WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, BY
OPERATION OF LAW OR OTHERWISE, AS TO THE MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE OF THE GOODS SOLD
HEREUNDER. BUYER ACKNOWLEDGES THAT IT ALONE HAS
DETERMINED THAT THE GOODS PURCHASED HEREUNDER WILL
SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE. IN NO
EVENT WILL MANUFACTURER BE LIABLE FOR CONSEQUENTIAL,
INCIDENTAL OR OTHER DAMAGES?” (j) Nuclear Use Disclaimer - Equipment
sold by Seller is not intended for use in connection with any nuclear facility or
activity. If so used, Seller disclaims all liability for any nuclear damage, injury or
contamination, and Buyer shall indemnify and hold Selier, its officers, agents,
employees, successors, assigns and customers harmless from and against
any and all losses, damages or expenses of whatever form or nature
(including attorneys’ fees and other costs of defending any action) which they
or any of them may sustain or incur, whether as a result of breach of contract,
warranty, tort (including negligence) or otherwise, by reason of such use.

13. REMEDIES AND LIMITATIONS OF LIABILITY. In the event Buyer claims
Selier has breached any of its obligations under the Sales Contract, whether of
warranty or otherwise, Seller may request the return of goods and tender to
Buyer, at Seller's option, a replacement shipment of goods. If Seller so
requests the return of the goods, the goods will be redelivered to Seller in
accordance with Seller's instructions and at Buyer's expense. Except as
herein provided, Seller shall have no further obligation under the Sales
Contract. The remedies contained in this paragraph and paragraph 12 hereof
shall constitute the sole recourse of Buyer against Seller for breach of any of
Seiler’s obligations under the Sales Contract, whether warranty or otherwise.

14, TECHNICAL ADVICE. Any technical advice furnished or recommendation
made by Seller or any representative of Seller concerning any use or application
of any of the goods is believed to be reliable, but SELLER MAKES NO
WARRANTY, EXPRESSED OR IMPLIED, ON RESULTS TO BE OBTAINED.
BUYER ASSUMES ALL RESPONSIBILITY FOR LOSS OR DAMAGE
RESULTING FROM THE HANDLING OR USE OF ANY OF THE GOODS.

Phone:
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17 PATTERNS AND TOOLING. Un!ess otherwise agreed to in writing with
Buyer, Seller shall retain title to and possession of all special tooling, patterns
and dies whether paid for by Buyer or not, but such special tooling, patterns
and dies that -are specifically ‘paid: for by Buyer will.be held by Seller
exclusively for the manufacture of Buyer's:goods for not more than 2 years after
the ‘date of Buyer's last -order requiring their use. - -Seller will exercise
reasonable care in handling and: storing ‘any tooling, patterns or' dies
specifically paid for by Buyer, but Seller shall not be- liable for damage or loss
thereof.

18. PATENTS. SELLER MAKES NO REPRESENTATION OR WARRANTY
WITH RESPECT TO THE PATENTABILITY OF THE GOODS OR THAT ANY
OF THE GOODS WILL BE FREE FROM CLAIMS OF INFRINGEMENT. Buyer
agrees to indemnify and defend Seller in any such suit, action or proceeding for
any claim resulting from actual or alleged infringement of any domestic or
foreign letters patent for (i) any feature, construction or design incorporated at
Buyer’s request in any goods or to adapt such goods to the particular use of
Buyer or Buyer's customers or (i) any additions, changes or adaptations made
by Buyer or Buyer's customers after delivery of the goods.

19. CONFIDENTIAL INFORMATION. All drawings, diagrams, specifications,
technical data and other materials furnished by Seller and identified by Seller
as confidential are and shall remain the exclusive property of Seller and shall
be returned to Seller upon request. Buyer agrees to treat such information and
material as confidential and not to reproduce or disclose such information or
materials without Seller’s prior written consent. This paragraph does not apply
to any information already known to and readily accessible in the trade or which
may become so through no fault of Buyer.-

20. CHANGES. Seller may, at any time, without notice, make changes
(whether in design, material, improvements or otherwise) in any catalog goods,
and may discontinue the manufacture of any catalog goods, all in its sole
discretion, without incurring any obligations of any kind as a result thereof,
whether for failure to fill an order of Buyer or otherwise.

21. INSTALLATION. Installation of the goods shall be by Buyer unless
otherwise specifically stated in the Sales Contract.

22. SEVERABILITY. [f any term or provision contained in the Sales Contract
is declared or held invalid by a court of competent jurisdiction, such declaration
or holding shall not affect the validity of any other term, clause or provision
contained herein.

23. GOVERNING LAW AND LIMITATION. (a) The formation and performance
of the Sales Contract shall be deemed to have been made and governed by the
Uniform Commercial Code as adopted in the state of Seller's principal place of
business; (b) Buyer hereby agrees to the jurisdiction of any state or federal
court located in the county of Seller's principal place of business. Buyer waives
any objection based on forum non conveniens and any objection to venue of
any action instituted hereunder, and consents to the granting of such legal or
equitable relief as is deemed appropriate by a court of competent jurisdiction.
The rights and obligations of Seller and Buyer shall not be governed by the
provisions of the United Nations Convention on Contracts for the International
Sale of Goods; and (c) Seller represents that the goods will be produced in
compliance with the Fair Labor Standards Act of 1938, as amended. (d)
BUYER AGREES TO PAY ALL OF SELLER’S COSTS AND EXPENSES OF
COLLECTION AND LITIGATION, INCLUDING BUT NOT LIMITED TO
ATTORNEYS' FEES AND COSTS.

Revised May, 2007
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