




 

TEST RESULTS #4  
205TX, 305TX, 605TX, 805TX, FP305, FP605, FP805, FP90, FP-95, FP900, GP-100, 
& GP-130 CENTRIFUGES 
S.O. #____________________ 

CUSTOMER ____________________ 

SERIAL # ____________________ 

1. CYCLE TEST MACHINE 15 TIMES WITH MAXIMUM LOAD OF BASKET 
CAPACITY, INCLUSIVE SAFETY EVALUATION.   CHECKED BY: _______ 

2. FILL BASKET WITH WATER AND CHECK FOR SEAM AND LID LEAKS. 
 CHECKED BY: _______ 

3. 3 OF THE 15 TEST CYCLES RECORD CYCLE TIME. 

_____MINS. & _____SEC. 

_____MINS. & _____SEC. 

_____MINS. & _____SEC. 

4. WELD COSMETICS   CHECKED BY: _______ 

5. VIBRATION TEST  CONTROL BOX-SIDE ________IN./SEC. 

     CONTROL BOX-TOP  ________IN./SEC. 

6. WEIGHT CAPACITY ETCHED ON BASKET.  ____________LB. 

7. SERIAL # OF FP90 BASKET(S) ___________________ 

# OF DOLLIES ___________________ 

# OF YOKES ___________________ 

8. COMMENTS ON MACHINE AND 
OPTIONS:_______________________________________________________ 

_________________________________________________________________ 

9. INSPECTOR'S NAME: _______________________________ 
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 CHECKED BY: _______ 
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_____MINS. & _____SEC. 

_____MINS. & _____SEC. 

_____MINS. & _____SEC. 
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5. VIBRATION TEST  CONTROL BOX-SIDE ________IN./SEC. 

     CONTROL BOX-TOP  ________IN./SEC. 
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7. SERIAL # OF FP90 BASKET(S) ___________________ 

# OF DOLLIES ___________________ 

# OF YOKES ___________________ 

8. COMMENTS ON MACHINE AND 
OPTIONS:_______________________________________________________ 

_________________________________________________________________ 

9. INSPECTOR'S NAME: _______________________________ 
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PREVENTIVE MAINTENANCE 
 
These schedules will vary depending on use of machine.  If used often, accelerate schedule 
accordingly. 
 

ALWAYS REMOVE POWER FROM MACHINE BEFORE PERFORMING ANY 
MAINTENANCE. 

  1. Every 5 days or 15 hours of operation during the first 30 days of service, or when a new 
brake shoe is installed: 

   a. Adjust brake for wear on the brake show with 2307 brake screw.  See INSTRUCTIONS 
FOR ADJUSTING BRAKE section, further back in this manual, for details.  This 
procedure is for the electric solenoid brake system.  Every 60 days, turn off power to 
machine.  Check to verify that brake is adjusted properly. 

   b. If braking system is an air brake, system is self adjusting.  Still, visually inspect air brake 
system every 40 hours for wear on brake shoe.  Lubricate at grease fittings. 

Every 60 days turn off power to machine and ... 

  1. Remove basket.  See step A of service manual for details.   

   Inspect #3588 stainless steel ball cap for wear (replace if necessary).  Inspect hex basketball 
for wear or rounding of corners of hex ball, (replace if necessary).  If basketball is worn or 
rounded, inspect inside of center post for rounding of corners, (replace if necessary).  
Lubricate hex basketball and ball cap with medium weight lithium grease. 

  2. Remove the 3 fasteners securing the curb (outer stainless shell) to the base. Lift off the 
curb.  See step D of service manual for details. 

  3. Inspect brake shoe lining, if brake lining is worn to within 1/8" of shoe replace with new 
brake shoe, (the rivets may score the hub, replace worn shoe at once to avoid damage to 
the brake hub).  See step J of service manual for details. 

  4. Lubricate brake shoe and brake arm (2306) at lube points with medium weight lithium 
grease.  See step K of service manual for details. 

  5. Inspect trunnion rubbers and bumper rubbers for wear (replace if necessary).  See step G of 
service manual for details. 

  6. Inspect pulleys on motor and center unit for wear or rounding out of belt drive area, 
(replace if necessary).  See step G and M of service manual for details. 

  7. Inspect drive belt for wear and proper belt tension (belt should be as loose as possible 
without slipping on start-up).  Replace and adjust as necessary.  See step L of service 
manual for details. 

  8. Re-install curb.  See step E of service manual for details. 

  9. Lubricate #3588 ball cap and hex ball, then place basket gently on basketball.  See step B of 
service manual for details. 

10. Remove 2291SS control panel cover, (POWER SHOULD BE OFF TO MACHINE 
BEFORE ENTERING THE CONTROL BOX).  See step N of service manual for details. 
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across the micro switch terminals.  Close the lid.  Depress the lid lock lever (2254-1) 
behind the lid lock cam (2253-B).  When fully depressed, the lid lock lever (2254-1) 
should strike the micro switch arm so that a "click" is heard when the contact points 
close inside the micro switch.  The closure of the contact points can be verified by the 
continuity across the micro switch terminals.  After adjustment, be certain that neither 
the lid lock lever (2254-1) or the lid closed cam (2286-B) or the micro switch arm is 
able to strike the plastic body of the micro switches. 

 
5. CHECK GUARDS AND PROTECTIVE COVERS: 

Inspect the belt guard cover, the control panel cover, and the motor fan cover, to be sure 
they are in place and secure.  
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SERVICE MANUAL FOR FP90 
 
INTRODUCTION: This manual provides specific step by step instructions to assist in repairing 
and replacing specific parts of your machine.  It is designed to be used in conjunction with 
other materials including, parts list, parts manual, electrical diagram, brake assembly bulletin, 
trouble shooting guide, preventative maintenance schedule and the summary of safety 
information.  Together, they provide adequate information to repair most of the machine.  
 
ALWAYS TURN OFF POWER TO MACHINE BEFORE PERFORMING ANY SERVICE. 
           
 
 
 
 

SERVICE MANUAL TABLE OF CONTENTS 
 
TO REMOVE BASKET----------------------------------------------------------------------------- A 
TO REPLACE BASKET.......................................................................................................B 
TO REPLACE STAINLESS STEEL BALL CAP (3588) ....................................................C 
TO REMOVE CURB ............................................................................................................D 
TO REPLACE CURB ...........................................................................................................E 
TO REPLACE BRAKE SOLENOID....................................................................................F 
TO REMOVE OR REPLACE CENTER UNIT, TRUNNION RUBBERS, 
   BUMPER RUBBERS, TRUNNION CAPS, BUMPER CAPS, PULLEY, 
   PULLEY HUB, AND TRUNNION FRAME ASSEMBLY..............................................G 
TO REPLACE TRUNNION FRAME ASSEMBLY ............................................................H 
TO RE-INSTALL CENTER UNIT.......................................................................................I 
TO ADJUST THE BRAKE OR REPLACE THE BRAKE SHOE.......................................J 
TO LUBRICATE BRAKE SYSTEM ...................................................................................K 
TO REMOVE OR REPLACE BELT GUARD, BELT,  
   BELT TENSION SPRING, AND ADJUST BELT TENSION .........................................L 
TO REPLACE MOTOR, MOTOR PULLEY AND MOTOR PULLEY HUB ....................M 
TO REMOVE AND RE-INSTALL CONTROL PANEL COVER ......................................N 
TO REPLACE LID SOLENOID...........................................................................................O 
TO ADJUST OR REPLACE MICRO SWITCHES (K-221)................................................P 
TO LUBRICATE AND ADJUST LID HINGE BRAKE .....................................................Q 
TO LUBRICATE AND ADJUST LID LOCK LEVER........................................................R 
TO REPLACE LID HINGE, LID CLOSED LEVER, LID HINGE 
   FRAME, LID HINGE BRAKE, AND LID LOCK CAM..................................................S 
TO REPLACE TIMER..........................................................................................................T 
TO REPLACE OTHER ELECTRICAL PARTS..................................................................U 
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E. TO REPLACE CURB: 
   1. Inspect gaskets on legs, replace if necessary. 

   2. Replace curb on skirt assembly and align holes. 

   3. Replace the 3 fasteners to fasten curb to skirt. Hand start fasteners with gasket and bent 
washers (gasket against curb). 

   4. Tighten the 3 fasteners in a clockwise fashion. Do not over-tighten. 

   5. Put lid down and check lid/curb alignment. 

   6. If curb and lid are not properly aligned, tighten appropriate curb fastener to refine 
alignment. 

   7. Do not tighten bolts so tight that you bend the curb.  

   8. Replace basket as per step B. 

   9. Check outside of curb for leaks after first use.  

F. TO REPLACE BRAKE SOLENOID: 
   1. Turn off power to machine. 

   2. Remove basket and curb as per steps A and D. 

   3. Remove wires and insulation at brake solenoid (mark and replace in same position). 

   4. Remove solenoid shield. 

   5. Remove brake solenoid mounting screws. 

   6. Remove pin in brake solenoid plunger (remember how it was connected). 

   7. Replace brake solenoid (check voltage). 

   8. Replace linkage and pin. 

   9. Depress solenoid plunger and check brake adjustment as per step J. 

  10. This is a good opportunity to inspect and replace (trunnion and bumper rubbers, brake 
shoe and lubricate brake pins).  See steps J, K, and G. 

  11. Replace wires to brake solenoid and re-insulate terminals. 

  12. Replace curb and basket as per steps E and B. 

G. TO REPLACE CENTER UNIT, AND/OR TRUNNION AND BUMPER RUBBERS, 
BUMPER TRUNNION CAPS, PULLEY AND TRUNNION RING ASSEMBLY. 

   1. Remove basket and curb as per steps A and D. 

   2. Remove the two trunnion caps (2 bolts per cap).  Note that lip on underside of cap is 
toward outside of machine.  Replace the same way when reassembling. 

   3. Remove wires at brake solenoid (mark wires so they can be replaced the same way). 

   4. Remove drive belt per step L. 
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   5. Lift center unit straight up out of skirt and set aside. (CAUTION: this unit weighs approx. 
150 lbs). 

   6. To change pulley sheaves and/or pulley on center unit: 

 A. Remove unit as per step G, 1-5. 

 B. Remove threaded fasteners in pulley sheaves and replace with new sheaves. 

 C. To remove pulley hub from shaft, remove set screws and pull off of keyed shaft. 

 D. Replace pulley hub and pulley sheaves in same position as per old pulley.  (When 
unit is back in place, the unit pulley and the motor pulley should be in the same plane). 

 E. Reinstall center unit as per step I. 

H. TO REPLACE TRUNNION RING: 
   1. Remove trunnion ring as per step G. 

   2. Slide 3 bumper rubbers onto square ends of trunnion hangers. 

   3. Place trunnion ring in hangers on machine base (they will only fit properly one way).  
Check that the bumper rubbers are properly seated in the hangers.  If not consult factory. 

   4. Replace the 3 bumper caps (be sure that lip on the under-side of the bumper cap is toward 
the outside of the machine).  Hand start the bolts. 

   5. Tighten bolts securely. 

I. TO RE-INSTALL THE CENTER UNIT: 
   1. Remove the center unit as per step G. 

   2. Replace center unit into trunnion ring with brake solenoid in back right side (opposite 
motor). 

   3. Replace trunnion caps as they were before you removed the center unit.  (Lip on underside 
of cap goes toward outside of machine.) 

   4. Hand start bolts. 

   5. Tighten bolts securely. 

   6. Test movement of center unit. 

 A. Stand at left front of machine and rock the top of the shaft away from and toward 
you.  The top of the shaft should move about 1/2" off center. 

  1. If too loose or tight, shim accordingly or call factory for service. 

   7. Reconnect wires on brake solenoid as they were. 

   8. Replace drive belt as per step L. 

   9. Replace curb and basket as per steps E and B. 

J. TO REPLACE BRAKE SHOE: 

   1. Remove basket and curb as per steps A and C. 
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   2. Remove and save the two snap rings (2314) and nylon washers on top on the brake pin 
studs with a screwdriver. 

   3. Depress brake solenoid plunger to relieve tension on shoe. 

   4. Brake shoe now pulls straight up off of pins. 

 A. If stuck, tap lightly upward on both sides of the shoe using soft metal or wood. 

 B. Move linkage around to lessen tension on shoe. 

   5. After old shoe is removed, clean old dirt and grease from brake pins.  Lightly grease sides 
of pins with medium weight lithium grease. 

   6. Install new brake shoe on brake pins, with casting number facing down on 2400-280 brake 
(casting #2400-271). 

 A. Adjust linkage with solenoid plunger to align pins with holes in brake. 

 B. Adjustment may be needed on 2307 bolt to fit new shoe on. 

 C. Tap new shoe straight down on pins with rubber mallet. 

 D. Replace nylon washers and snap rings (2314).  Pliers work best on snap rings.   

 E. Adjust brake with 2307 adjusting screw. 

  1. Manually press in solenoid plunger and turn brake hub. 

  2. If brake hub turns freely, use 1/2" open end wrench to loosen the lock nut off 2307 
screw (counter clockwise) until brake shoe just touches brake hub. 

  3. Now turn the 2307 adjusting screw (clockwise) until brake hub just turns freely 
(about 3/4 of a turn). 

  4. If brake is adjusted correctly the solenoid plunger will travel only 3/8" to 1/2" to 
release the brake. 

       5. Tighten lock nut to hold 2307 screw in place. 

NOTE: Brake will need more frequent adjustment during the first 30 days of operation, or 
when a new brake is installed. 

  6. Lube the 3 grease fittings on the brake assembly. One on the 2306 brake adjusting 
arm and two on the brake shoe. See INSTRUCTIONS FOR ADJUSTING BRAKE 
section for details. 

       7. Reinstall curb and basket as per steps E and B. 

K. TO LUBRICATE BRAKE SYSTEM: 

   There are two grease fittings on either end of the brake shoe.  The third grease fitting is 
located on the 2306 brass brake adjusting arm.  To grease the brake shoe and adjusting arm 
remove basket and curb as per steps A and C.  The brake shoe and adjusting arm should be 
greased every time the curb and basket is removed for any maintenance.  See 
INSTRUCTIONS FOR ADJUSTING BRAKE section for details. 
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cam as possible, BUT STILL ABLE TO LOCK AND UNLOCK WITHOUT 
CATCHING OR JAMMING.  Adjust as needed, tighten lock nut into place. 

  2. If lid lock lever cannot close completely, loosen lock nut on adjusting bolt and turn 
bolt in until lever is just able to close without jamming. (Lid solenoid will buzz or hum 
loudly if jammed or unable to close completely).  Tighten lock nut into place. 

  3. Operate lid lock lever and solenoid several times and test lid lock adjustment.  Then 
replace control panel cover. 

S. TO REPLACE LID HINGE, LID CLOSED LEVER, LID HINGE FRAME, LID 
HINGE BRAKE AND LID LOCK CAM: 

   1. Remove control panel cover (#2291SS) as per step N. 

   2. Loosen set screw on lid closed lever and lid lock cam, slide lid lock cam toward outside of 
box, remove key from hinge shaft.   

   3. Remove lid hinge brake adjusting bolt (#2399B), save this bolt. 

   4. Remove nuts from bolts through lid hinge frame, then remove two bolts through end of lid 
hinge frame.  (CAUTION: Use 3/16" brass rod or soft metal to drive bolts out so that you 
do not flare out the ends of the bolt or damage the threads. 

   5. Use a 1/2" brass rod or other soft metal (so as not to flare out end of hinge shaft) to 
drive the lid hinge shaft slowly through the hinge frame and control box, being sure that 
it is not hung up on hinge frame or lid hinge brake. 

   6. If replacing lid lock cam or lid closed lever only, remove hinge shaft enough to slip off 
old piece and slip on new piece. 

   7. Slide new (or old) lid hinge shaft through the lid hinge frame and into the control box 
(check to be sure nylon washers are between lid hinge frame and control box). Use a 
brass or other soft metal to pound on lid hinge shaft to prevent flaring out end of shaft.  
(There may be water- proofing rubber washers (2400-149G) glued to the side of the 
control box with contact cement.  Be sure these are not loose- use some grease on the 
hinge shaft to slide through these washers.  Replace and re-glue if broken free from box. 

   8. Replace lid closed safety lever, lid hinge brake, and lid cam on shaft before going 
through opposite side of control box. 

   9. Be sure nylon washers are in place between lid hinge frame and control box. 

  10. Center new hinge shaft. 

  11. Install key in lid hinge shaft and slide lid lock cam over key and lock set screw in place. 

  12. Close lid of machine and turn hinge shaft so that flat surface of lid lock cam is vertical-
so that when the lid lock solenoid is closed, the lid lock lever is locked behind the lid 
lock cam. 

  13. Reinstall and/or tighten (2398) bolt through lid hinge brake to lock the lid hinge shaft in 
place (so that it will not turn while drilling new holes in hinge shaft). 

  14. Double check lid lock cam positioning - be sure it is correct. 
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  15. Drill the new holes straight down through the lid hinge (if needed) and lid hinge shaft 
(use sharp 1/4" or D drill). 

  16. Install the new lid hinge bolts and nuts securely. 

  17. Adjust the lid hinge brake so that the lid will close but not fall freely as per step Q. 

  18. Adjust the lid lock lever adjusting bolt so that the lid lock lever will close when the lid 
lock solenoid is closed and the lid cannot be opened more than 1/2" above the curb 
when locked as per step R. 

  19. Adjust lid closed cam (2286-B) so that lid closed micro is closed, then tighten into 
place with set screw as per step P. 

  20. Test run machine several times and double check all adjustments. 

  21. Replace control panel cover as per step N. 

T. TO REPLACE TIMER: 
   1. Outside timer (2446 or 2447 (analog), 38098 or 38099 (digital)) on side of control box. 

 A. Unscrew slot headed screw on face of timer. 

 B. Lift handle up until timer is released and can be pulled out of control box. 

 C. Reverse procedure to install replacement timer. (Inspect pins & sockets on timer & 
inside case to see if plastic mounting case needs to be replaced.) 

   2. Inside timer: 

 A. Turn off power to machine. 

 B. Remove control panel as per step N. 

 C. Mark and remove wires to timer. 

 D. Remove the mounting screws holding timer to control panel. 

 E. Install new timer, reconnect wires to identical positions on new timer.  (Double 
check voltage on replacement part). 

 F. Set timer for desired length of cycle. 

 G. Replace back panel cover and test run machine. 
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U. TO REPLACE OTHER ELECTRICAL PARTS: 
   1. TURN OFF POWER to machine. 

   2. Remove control panel cover as per step N. 

   3. Mark and remove the wires leading to the part (so wires can be replaced identically on the 
new part). 

   4. Remove the screws (or other fasteners) holding the part to the control panel and remove 
old part. 

   5. Check voltage of replacement part to be sure it is the same as your CONTROL voltage. 

   6. Install new part in control panel and replace wires in the same position as on the old part 
(see wiring diagram for details). 

   7. Test run machine, then replace control panel cover as per step N. 
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ELECTRICAL CONTROL PANEL PARTS 
 
 
  PART #   DESCRIPTION 
 
26210  START BUTTON 

26240  START BUTTON RUBBER BOOT 

29640  LIGHTED STOP BUTTON 

K-221  (2) MICRO SWITCH 

51280  LID LOCK SOLENOID 

22460  240 VOLT 0-10 MINUTE ANALOG TIMER 

38099  240 VOLT DIGITAL TIMER 

22470  120 VOLT 0-10 MINUTE ANALOG TIMER 

38098  120 VOLT DIGITAL TIMER 

54311  MOTOR CONTACTOR (220V) 

24500  TIME DELAY RELAY 

24180  TERMINAL BLOCK 

54220  BRAKE SOLENOID (FOR ELECTRIC BRAKE SYSTEM ONLY) 

25540  REM  
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FP90 DRIVE UNIT ASSEMBLY AND DISASSEMBLY 
 
The hex basketball is a press fit on the square at the top of the shaft.  First remove the Phillips 
head screw, located at the top of the stainless steel ball cap.  The hex ball and hex basketball is 
now ready to be removed.  It will be necessary to drive this casting off the shaft, using a lead 
hammer if possible, or by protecting the casting with a piece of wood when driving it off with a 
hammer.  Next, remove the rubber shaft seal which covers the upper shaft nut.  Lay the drive 
unit on its side and loosen the pipe plug in the oil housing.  Do not completely remove the pipe 
plug, since the oil would escape, but it is most convenient to loosen it before further 
disassembly.  Now loosen the two  
Allen set screws in the upper shaft nut, loosen and remove the shaft nut.  Loosen the two set 
screws on the brake hub. 
 
If it is not possible to lift the hub off the shaft, it may be necessary to drive the hub of as 
follows:  Since the hub is keyed on the shaft, it is necessary to drive the hub straight along the 
vertical axis of the shaft.  First remove the bottom cover and oil can assemble.  Then, remove 
the six cap screws securing the bottom end cover to the outer housing and turn the entire unit 
upside-down.  Place a board on the floor to protect the end of the shaft.  Now, using the weight 
of the drive unit and grasping the drive unit by its trunnion, thump the end of the shaft on the 
board to assist in driving the brake hub off the shaft itself.  This action should drive the hub and 
the top end cover with bearing off the shaft and drive unit assembly.  While driving this 
assembly off the shaft, observe the shaft key so not to damage the bearing while driving it off. 
 
To remove the bearing from the top end cover, remove the three cap screws securing the 
bearing cap to the top end cover.  At this time, the brake shoe should be removed so the bearing 
can be removed.  Now turn the top end bell over and drive the bearing out, using a heavy drift 
along the inner edge of the bearing which will be exposed when turning over the top end cover 
assembly. 
 
To remove the bottom bearing only, it is not necessary to go through the above procedure, since 
it can be removed from the bottom of the drive unit as follows:  Remove the cap screw and 
washer at the bottom of the shaft end of the drive unit.  Now remove the four cap screws 
securing the pulley sheaves to the pulley hub.  Remove the two set screws in the pulley hub and 
pry the pulley hub off the shaft.  Remove the square key.  Now remove the six cap screws 
securing the bottom end cover to the drive unit housing.  With the drive unit in an upright 
position, tap this assembly lightly on the floor to assist in removing the bottom end cover from 
this assembly.  Now that the bottom end cover is removed from the assembly, remove the snap 
ring securing the bottom bearing to the bottom housing.   Using a drift, drive this lower bearing 
out of the bottom housing, since the bearing edge will be visible from the underside of this 
housing. 
 
End play in the shaft itself is normal and all adjustments or measurements made on the shaft 
should be made with the shaft driven fully down, since it is normally used with a heavy basket 
on the shaft holding it in the full down position. 
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When assembling the drive unit, remove the pipe plug in the oil chamber with the drive unit 
laying on its side (with fill plug up so that the oil does not escape).  Now start tightening the 
upper shaft nut until the proper gap setting (.070) between the impellers in the drive unit is 
reached.  The impellers are visible through the oil hole in the oil chamber.  It would be 
necessary to turn the shaft nut clockwise, which will raise the shaft and open up the gap setting 
to the desired setting.  It can be measured with a feeler gauge.  Usually, this will result in 
having one or two threads exposed above the upper shaft nut. 
 
This is intended as a guide only, and should not be interpreted as an accurate setting.  After 
achieving the proper gap setting, tighten the two Allen set screws securely in the brake hub and 
in the upper shaft nut. 
 
If oil is lost from oil chamber, dump the remaining oil into a measuring device and add enough 
oil to have a total of 80 oz. in the oil chamber.  Caution:  Too much oil in the drive unit could 
cause a severe burden on the motor and could cause motor damage.  Too little oil will cause the 
unit to spin too slowly or not reach top speed. 
 
If, upon disassembly, the shaft is badly scored or worn due to a seized bearing, it will be 
necessary to replace the shaft.  A tight press fit is required on these parts.   
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3210SS DRIVE UNIT ASSEMBLY 
 
 
 
PART NUMBER                           DESCRIPTION                 
 
35880      Stainless steel ball cap 
31290      Hex basket ball 
2400-211SS     Main unit shaft (Stainless-T303) 
2400-216     Upper shaft nut 
2400-218     Lower shaft nut (N-08) 
2400-219     Bearing lock washer (W-08) 
2400-178     Clutch runner key (1/4" key) 
2400-226     Brake hub key (3/8" key) 
37320      9" cast iron pulley 
37330      11" cast iron pulley 
2400-149     Pulley hub washer 
37280       Pulley hub (1-3/4" bore) 
37290      Pulley spacer ring (1-3/4" bore) 
2400-208     Bottom end cover 
2400-205     Lower main bearing 
2400-395     Retaining ring 
2400-212     Lower clutch drive housing 
2400-213     Clutch driver 
2400-214     Upper clutch runner 
2400-215     Upper clutch drive housing 
20210      3/8" socket pipe plug 
2400-204     Top end plate 
2400-206     Upper main bearing 
33810      Top bearing seal 
33820      Seal sleeve 
33830      Top bearing cap oil seal 
2400-210     Brake hub 
2400-223     Lower shaft bushing 
2400-224     Clutch bushing 
2400-259     "O" ring seal 
2400-282     Water seal (shaft) 
2400-207     Drive housing 
2400-444     Trunnion rubber 
 
 
 
PARTS LIST FOR FOLLOWING PAGE (FP90 STAINLESS STEEL SHAFT UNIT) 
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3210 Drive Unit Breakdown & Parts 
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INSTRUCTIONS FOR ADJUSTING BRAKE 
 
IF MACHINE IS AN AIR BRAKE SYSTEM, IT IS SELF-ADJUSTING. 

IF MACHINE IS AN ELECTRIC BRAKE SYSTEM: 

1. TURN OFF POWER TO MACHINE. 

2. REMOVE BASKET AND CURB.   

3. CONSULT PREVENTATIVE MAINTENANCE SECTION BEFORE CONTINUING. 

4. MANUALLY PRESS IN SOLENOID PLUNGER AND TURN BRAKE HUB. 

5. IF BRAKE HUB TURNS FREELY IN STEP 3, USE 1/2" OPEN-END WRENCH TO 
LOOSEN LOCK NUT AND BACK OFF 2307 SCREW (COUNTERCLOCKWISE) UNTIL 
BRAKE SHOE TOUCHES BRAKE HUB. 

6. TURN THE 2307 ADJUSTING SCREW (CLOCKWISE) UNTIL BRAKE HUB TURNS 
FREELY (ABOUT 3/4 OF A TURN). 

7. IF BRAKE IS ADJUSTED CORRECTLY, THE SOLENOID PLUNGER WILL TRAVEL 
ONLY 3/8" TO 1/2" TO RELEASE THE BRAKE. 

8. TIGHTEN LOCK NUT TO HOLD 2307 SCREW IN PLACE. 

9. REPLACE CURB AND BASKET. 

TO REPLACE BRAKE SHOE: 
 1. REMOVE 2314 SNAP RING AND 2400-99-1 NYLON WASHER ON 2400-275-1 AND 
2400-276-1 STUDS. 
 2. PULL OLD BRAKE SHOE STRAIGHT UP TO REMOVE.  
 3. CLEAN GREASE AND DIRT FROM STUDS. 
 4. LUBRICATE STUDS WITH A MEDIUM WEIGHT LITHIUM GREASE. 
 5. PUT ON A NEW BRAKE SHOE AND INSTALL SNAP RINGS. 
 6. LUBRICATE 3 GREASE FITTINGS.  (OLD STYLE ONLY) 
 7. ADJUST BRAKE SHOE. 

LUBRICATE 3 LUBE POINTS EVERY 3 MONTHS USING MEDIUM WEIGHT LITHIUM 
GREASE.  (OLD STYLE ONLY) 

COST-SAVINGS: 

 1. BE SURE TO REPLACE BRAKE SHOE BEFORE RIVETS SCORE HUB (ABOUT 
ONCE A YEAR, DEPENDING ON USAGE).  BRAKE LINING SHOULD NEVER BE LESS 
THAN 1/8" FROM BRAKE SHOE. 

 2. KEEP BRAKE PROPERLY ADJUSTED. THIS WILL INCREASE SOLENOID LIFE 
AND DECREASE DOWNTIME. 
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AIR BRAKE ASSEMBLY & PARTS 
 
 

 
 

33710 AIR CYLINDER 
BRACKET 

34170 MALE CONNECTOR 
(2) REQ’D 

34160 90° ELBOW 
(2) REQ’D 

33400 CYLINDER 
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33410 PIVOT BRACKET 

33720 CYLINDER TAP 
PLATE 33420 ROD CLEVIS 

33430 
AIR BRAKE 
STUD PIN 

34130 (230V) or 
34140 (120V) 
SOLENOID VALVE 

INCOMING AIR 
CONNECTS HERE 

SIDE OF MACHINE 
ELECTRICAL ENCLOSURE 

HOSE TO BRAKE CYLINDER 
CONNECTS HERE 

HOSE FROM 
SOLENOID VALVE 
CONNECTS HERE 
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TROUBLE SHOOTING GUIDE - MODEL FP90 
 
PROBLEM:  Machine fails to start, lid is fully closed, start button activated, but machine does 
not start. 

SOLUTIONS:  
  1. Emergency stop pushed in (pull out and restart). 

2. Check incoming power supply. 
 3. Check timer. 
 4. Check lid closed micro(K-221), check if closed cam (22860) is loose. 
 5. Check time delay relay (replace). 

PROBLEM:  Lid locks light comes on and motor starts for only 2 seconds, then stops and lid 
unlocks. 

SOLUTIONS: 
 1. Check timer. 
 2. Lid lock micro switch needs adjustment or replaced. 
 3. Lid lock solenoid burned out or linkage jammed. 
 4. REM (25540) malfunction. 
 5. Lid lock cam (22530) loose or broken. 

PROBLEM:  Machine runs but the basket fails to spin. 

SOLUTIONS: 
 1. Drive belt off pulley or belt is broken. 
 2. Brake may need adjustment. 
 3. Something wrapped around shaft. 
 4. Brake not releasing check brake solenoid (if electric brake system), or air brake 

cylinder (if air brake system). Check brake linkage and spring. 
 5. Basket not properly engaged on hex ball. 
 6. Top or bottom bearing failing in fluid drive. 
 7. Oil quantity in fluid drive (check to see if any oil is on the floor under center unit). 
 8. Runner gap is not correct inside center unit. 
 9. Bad bushing in center unit. 

10. Drive belt slipping. 

PROBLEM:  Basket fails to accelerate. 

SOLUTIONS: 
 1. Brake may need adjustment, brake may not be releasing (check brake solenoid if 

electric brake system), check brake linkage and spring. 
 2. Something wrapped around shaft. 
 3. Oil quantity in fluid drive (check to see if any oil is on the floor under center unit).     
 4. Runner gap is not correct inside center unit. 
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PROBLEM:  Braking time too long. 

SOLUTION: 
 1. Brake may need adjustment, brake shoe lining worn, check brake linkage and spring. 

PROBLEM:  Lid stays locked at end of cycle, but machine stops and lid lock light goes out. 

SOLUTIONS: 
 1. Lid lock solenoid burned out or linkage jammed. 
 2. Lid solenoid spring (3318) is broken. 

PROBLEM:  Lid stays locked and light stays on, but machine has stopped. 

SOLUTIONS: 
 1. Check timer. 
 2. REM (25540) malfunction. 

PROBLEM:  Cycle longer than anticipated. 
SOLUTIONS: 

 1. Check timer. 
 2. Brake may need adjustment, brake shoe lining worn, also check brake linkage and 

spring. 

PROBLEM:  Machine runs in wrong direction (correct rotation should be counter-clockwise). 

SOLUTION: 
 1. Reverse 2 power leads on 3 phase motors. 

PROBLEM:  Lid falls too freely when open. 

SOLUTIONS: 
 1. Adjust (22560) lid lock adjusting screw. 
 2. Adjust lid hinge brake. 

PROBLEM:  Clashing noise during acceleration or rattle during cycle. 

SOLUTIONS: 
 1. Top or bottom bearing is failing. 
 2. Runner gap in center unit is incorrect. 
 3. A bad bushing in center unit. 

PROBLEM:  Basket gets up to full speed immediately. 

SOLUTION: 
 1. Check for correct runner gap in center unit, check oil quantity in fluid drive also. 

PROBLEM:  Scored brake hub or noise when brake is applied. 

SOLUTIONS: 
 1. Brake shoe lining worn. 
 2. Check brake linkage and spring. 
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PROBLEM:  Excessive noise or vibration. 

SOLUTIONS:   
 1. Something wrapped around shaft. 
 2. Basket may not be fully engaged with hex ball. 
 3. Bad bushing in center unit. 
 4. Worn shaft. 
 5. Replace pulleys. 
 6. Replace bumper and trunnion rubbers. 
 7. Inspect or replace hex ball and/or center post. 
 8. Inadequate or loose machine mounting. 

PROBLEM:  Starting amps excessive. 

SOLUTIONS: 
 1. Something wrapped around shaft. 
 2. Bearing in unit and/or motor going bad. 
 3. Belt tension too tight. 
 4. Check for correct runner gap and check oil quantity in fluid drive. 
 5. Bad bushing in center unit. 
 6. Worn shaft. 

PROBLEM:  Water on center unit. 

SOLUTION: 
 1. Drain restricted. 
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PARTS LIST 
 
 
 
PART NUMBER          DESCRIPTION                                  
 
29640 Lighted stop button 

26210 Green start push button 

26240 Clear rubber boot for 2621 

36860 Lid handle (S.S.) 

31490 Lid hinge frame (aluminum) 

33510 Lid (S.S.) 

32460 Curb assembly (S.S.) 

35790 Skirt assembly (S.S.) 

31490 Lid hinge frame 

32760 Lid bumper-rubber 

29640 Lighted stop button 

26210 Green start button 

26240 Clear rubber boot for 2621 

32650 Lid bumper angle-S.S. 

34840 Gas shock spring (90#) 

3484-1 Gas shock spring (120#) 

24460 240 Volt, 0-10 minute outside timer 

22470 120 Volt, 0-10 minute outside timer 

34860 Gas shock spring bracket (spacer) 

34130 Solenoid valve (240 Volt) 

37180 Coil for solenoid valve (3413)(240 Volt) 

34140 Solenoid valve (120 Volt) 

37110 Coil for solenoid valve (3414)(120 Volt) 

36960 Air condensation bowl 

35850 Saddle for control box 
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MOTOR ASSEMBLIES AND ASSOCIATED PARTS FOR FP90 

 
 
5 H.P. MOTOR ASSEMBLIES 
 
PART NO. 3215-8 208/60/3 motor assembly* 

PART NO. 3215-3 230/60/3 motor assembly* 

PART NO. 3215-4 460/60/3 motor assembly* 

PART NO. 3215-5 575/60/3 motor assembly* 
 

*MOTOR ASSEMBLIES INCLUDE: 
 
5 H.P. motor Designate voltage required 

2400-337 Motor hanger 

37340 Motor pulley hub-1-1/8" bore 

37320 9" cast iron pulley 

23920 1/2" sealtite conduit 

23930 ST-9050 1/2" 90 degree connection 

24390 Motor fan cover plate 

22020 Motor hanger brass pins (5/8"rd X 2.25"lg.)     
PARTS ASSOCIATED WITH MOTOR ASSEMBLY 

 
21680 Tension bolt bracket (cast iron) 

21670 Belt tension bolt w/pin (brass) 

2400-285 Belt tension spring (replacement spring is longer than needed and 
will have to be cut to proper length to accommodate the intended 
belt).  A belt too tight will cause bearing failure in drive unit and/or 
motor. 

2400-163SS Leveling bolt (S.S.) 3/4"-10 X 2" H.H. bolt 

2400-164SS Jam nut (S.S.) 3/4"-10 for 2400-163SS 
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GLOSSARY 
 
Actuator    Lever on micro switch. 

Adjusting Screw Bolt in lid lock lever used to keep lid locked onto curb 
when machine is in operation. 

Ball Cap    Stainless cap on top of basket ball. 

Basket Perforated S.S. container inside curb assembly into which 
material is loaded. 

Basket Ball  Cast iron hex part on top the unit shaft, which the basket 
fits over. 

Bumper Cap    Cap used to hold motor in hangers. 

Cam Located inside back panel and keyed onto hinge shaft.  
Used to lock lid when machine is in operation. 

Center Post The dome shaped part located in the center of the basket 
into which the unit shaft extends.  The purpose is to drive 
the basket. 

Curb Outer shell of machine in which the basket is housed. 

Coil Electrical device on the motor starter which, when power 
is applied, switches the starter on. 

Contacts The metal parts of a relay or contactor that the wires 
attach to which open or close transmitting power within 
the circuit or to the motor. 

Delay Relay Solid state circuit used to allow current to travel for a 
certain period of time. 

Lid Lock Assembly Assembly used to keep lid locked when the machine is in 
operation. 

Lid Hinge Brake Adjustment located on hinge shaft which keeps lifted lid 
from falling. 

Micro Switch    Component used to open and close a circuit. 

Solenoid Electrical component that activates lid lock device. 

Skirt     The machine base. 

Relay A device having a coil and one or more contacts which is 
needed to switch power off and on within a circuit.   
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SCHEMATIC DIAGRAM 
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WIRING DIAGRAM 
 

 


