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NVE National
Vacuum 

Equipment, Inc.
2670 Aero Park Drive, Traverse City, MI 49686
Phone: (231) 941-0215    Fax: (231) 941-2354

TOLERANCES UNLESS OTHER WISE SPECIFIED

One place (.X)                 ±.1
Two places (.XX)            ±.01
Three places (.XXX)       ±.005
Angles                               ±1°
All machined surfaces 125 RMS max.
Remove all burrs and sharp edges.
CAD drawing - NO manual changes.
All dimensions in inches unless specified.

This document may contain confidential trade
secret information which is the exclusive

property of National Vacuum Equipment.  Any
information on this drawing is not to be 

disclosed to anyone not having a "Need to
Know."  The information contained herein is to

be used only in accordance with the best
interests of National Vacuum Equipment.
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APPROX. WT.CAD FILE LOCATION: P:\Data\CAD - Production\102-866-LD & LS.idw

SHEET SIZE D
495 LBS

866 CHALLENGER, LIQUID

PARTS LIST
ITEM QTY UOM PART NUMBER DESCRIPTION ADD'L INFO

1 1 EA 120-001-506-L HOUSING, 506 LIQUID COOLED NOTE 6
2 2 EA 120-004-460 Gasket, End Plate 460 NOTE 18
3 6 EA 120-007-506 Vane: 506 NOTE 7
4 1 EA 120-003-506-LD Endplate, Gen 466 & 506 NOTE 17
5 2 EA 120-009-506 Seal Sleeve, 460, 466 & 506 NOTE 8
6 2 EA 320-408-005 FITTING, ELBOW 1/8 NPT-TUBE NOTE 2, 3
7 1 EA 120-054-506 Bearing Cover  
8 2 EA 120-055-506 Gasket, Bearing Cover  
9 2 EA 120-053-506 Seal, 45x62x8 Viton  
10 2 EA 120-019-506 Bearing, NJ309 NOTE 8
11 4 EA 120-018-506 SEAL, 65 X 85 X 8 VITON  
12 1 EA 120-005-506-D

120-005-506-S
Rotor, 506 CW (102-866-LD)
Rotor, 506 CCW (102-866-LS)

NOTE 6

13 1 EA 120-006 KEY, 3/8" X3/8" X 2 NOTE 16
14 5.782 FT 320-409-002 OIL LINE PROTECTOR, 1/4" FIBERGLASS  
15 3 EA 120-047 DRAIN PLUG, 3/4" NPT NOTE 3
16 2 EA 320-408-002 ADAPTER, ELBOW 1/8 MNPT-FNPT NOTE 3
17 6 EA 320-408-004 FITTING, STRT 1/8 NPT-TUBE NOTE 2, 3
18 2 EA 120-022-506 GASKET, 506 TOP COVER PLATE  
19 6.448 FT 320-407-001 TUBE, 1/8" OD PFA  
20 2 EA 120-021-506 COVER PLATE, 506 TOP JACKET  

PARTS LIST
ITEM QTY UOM PART NUMBER DESCRIPTION ADD'L INFO

21 2 EA 120-064-506 Oring, 2-158 Silicone  
22 2 EA 120-063-506 Flange, 4" NPT  
23 2 EA 120-039-506 Gasket, 4" Int/Exh Flange  
24 1 EA 120-042-506 Retainer, 4" Check Valve  
25 4 EA 120-059 Plug, Brass 1/4" NPT, Hex Hd. NOTE 3
26 1 EA 120-041-001 INTERNAL CHECK VALVE, BODY, 866  
27 1 EA 120-041-506 Check Valve, 4"  
28 1 EA 120-041-002 INTERNAL CHECK VALVE, TOP PLATE, 866  
29 1 EA 120-320-002 MANIFOLD, 866, MACHINED  
30 1 EA 120-314-001 FILTER ELEMENT, 60 MESH  
31 1 EA 120-064-004 O-RING, 2-265 VITON NOTE 9
32 4 EA 120-312-002 KNOB, 5/16-18UNC  
33 1 EA 120-101-506-D

120-101-506-S
DECAL, RPM-CW 506/866 (102-866-LD)
DECAL, RPM-CCW 506/866 (102-866-LS)

NOTE 19

34 1 EA 120-310-001 COVER, FILTER RM  
35 1 EA 120-103-367 DECAL, IMPORTANT 375F NOTE 19
36 1 EA 120-060-002 GRIP, HANDLE W/ LOGO NOTE 12
37 1 EA 120-060-001 HANDLE, 367 GEN 2 NOTE 11
38 2 EA 120-064-002 O-RING, 2-214 VITON  
39 1 EA 120-065-001 TOWER, 866, MACHINED  
40 1 EA 120-045 4-Way FV Spring (Compressed)  
41 1 EA 120-064-007 O-RING, 2-248 VITON  
42 1 EA 120-062-006 PLUG, 866, MACHINED NOTE 10
43 1 EA 120-003-506-LS Endplate, Gen 466 & 506 NOTE 17
44 1 EA 120-049 Bushing, 3/4"NPTx1/8"NPT NOTE 3
45 1 EA 120-102 Valve, Drain 1/8" NPT NOTE 3
46 1 EA 120-220-1 1/8" NPT Thermometer 220 F NOTE 3
47 1 EA 120-220 THERMOMETER, 50- 400 DEG, 2" FACE, 2.5" 

STEM, 1/4" - 18NPT
NOTE 3

48 1 EA 120-080-506 Bearing Cover, 506 Oil Pump  
49 4 EA 320-409-003 P-CLIP, OIL LINE 1/4" X 5/16  
50 1 EA 120-107 TAG, SERIAL NUMBER, BRASS NOTE 19
51 1 EA 320-LF8 Drive Tab  
52 1 EA 320-R31 Gasket, Oil Pump NOTE 5
53 1 EA 320-LW32-BD

320-LW32-BS
OIL PUMP, 4 PORT CW (102-866-LD)
OIL PUMP, 4 PORT CCW (102-866-LS)

NOTE 4

54 4 EA 320-408-001 ADAPTER, ELBOW 1/8 BSPTM-NTPF NOTE 3
55 1 EA 320-006 FITTING, ELBOW 1/4" OD X 1/8" NPTF WORLD  
56 1 EA 120-079-002 GUARD, OIL PUMP 866  
57 1 EA 120-099-506-4 BALLAST FILTER ASSEMBLY, REMOTE  
58 1 EA 120-099-001 CHECK VALVE BODY, ASSEMBLY NOTE 20
59 1 EA 120-099-002 CHECK VALVE, 1 1/2", POPPIT ASSEMBLY  
60 1 EA 120-099-003 CHECK VALVE, 1 1/2", POPPIT GUIDE NOTE 20
61 1 EA 120-099-004 CHECK VALVE, 1 1/2", BARB END NOTE 20
62 2 EA 416-100-1WC CLAMP, WORM, 1"-2" DIA  
63 4 EA 440-100 NIPPLE, KING 1" NPT NOTE 3
64 2 EA 428-100-E Street Elbow NOTE 3
65 2 EA CPF-1.00D 1" Conduit Locknut  
66 1 EA 120-088-506 BRACKET, BALLAST BLOCK, LIQUID  
67 0.5 FT 426-150-TAR HOSE, 1.5" TAR AND ASPH  
68 1 EA 428-150-KN 1/2 KING NIPPLE, 1.5" NPT STEEL PL NOTE 3
69 1 EA 120-089-866 BALLAST BLOCK 866 LIQ COOLED  
70 1 EA 120-021-367 COVER PLATE, 367 WATER JACKET  
71 4 EA 120-015 CLAMP, T-BOLT 1.5"  
72 2 FT 440-016-PF HOSE, HYDRAULIC, 1.00"  
73 1 EA 120-022-367 GASKET, 367/506 COVER PLATE  
74 1 EA 120-047-1 DRAIN PLUG, 3/4" NPT MAGNETIC NOTE 3

FASTENERS (SEE NOTE 1)
TORQUEDESCRIPTIONPART NUMBERQTYITEM

18 FT-LBSHHCS - 5/16-18 UNC x 0.75HHCS - 5/16-18 UNC x 0.7514301
18 FT-LBSHHCS - 5/16-18 UNC X 0.875"HHCS - 5/16-18 UNC X 0.875"4302
18 FT-LBSHHCS - 5_16-18 UNC x 1HHCS - 5_16-18 UNC x 124303
18 FT-LBSHHCS - 5_16-18 UNC X 1.25HHCS - 5_16-18 UNC X 1.258304
18 FT-LBSHHCS - 5/16-18 UNC X 2 FULL 

THREAD
HHCS - 5_16-18 UNC X 2 FT4305

33 FT-LBSHHCS - 3/8-16 UNC x 0.75HHCS - 3/8-16 UNC x 0.753306
33 FT-LBSHHCS - 3_8-16 UNC X 1.50HHCS - 3_8-16 UNC X 1.5012307
12 FT-LBSSHCS - 1_4-20 UNC X 0.75SHCS - 1_4-20 UNC X 0.752308
 FLAT WASHER - 3/8 USSFW - 3_8 USS13309
 LOCK WASHER, 5/16LW - 5_1658310
 LOCK WASHER, 3/8"LW - 3_82311

ACCESSORIES LIST (PACKAGE SEPARATELY, SEE NOTE 15)
DESCRIPTIONPART NUMBERUOMQTYITEM

CAP, OIL TANK, BLACK 2 1/4"320-083-002EA1201
FILTER, OIL TANK PLASTIC320-083-001EA1202
OIL TANK, 5QT, W/LOGO320-082-001EA1203
FITTING, 1/4" TUBE X 1/8" NPTF 
WORLD

320-005EA1204

OIL LINE, 1/4"OD X 3/16"ID PFA320-407-002FT5205
PIN, T-HANDLE, .250 X 4"120-0T5EA2206
USERS MANUAL, 866USERS MANUAL, 866EA1207
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NOTES:
1. ALL FASTENERS ARE GRADE 8 UNLESS OTHERWISE SPECIFIED.
2. BRASS COMPRESSION FITTING ASSEMBLY INSTRUCTIONS: FIRST TIME-FINGER 
TIGHT PLUS ONE WRENCH TURN.  REMAKE INSTRUCTIONS: FINGER TIGHT PLUS 
1/16 TURN.  APPROX. 8 REMAKES ARE POSSIBLE WITH THIS SETUP.
3. WRAP ALL PIPE THREAD FITTINGS AND THREADS REQUIRING SEALING WITH 
TEFLON TAPE, 3 WRAPS MINIMUM. 
4. PRESET OIL PUMP FLOW BY LOOSENING ADJUSTING SCREWS FULLY CCW (FULL 
FLOW) AND TURNING EACH SCREW 5 1/2 TURNS CW TO REDUCE FLOW 
(APPROXIMATELY 1 DROP/7 SECONDS/PORT).  SEAT LOCKING NUTS.  VERIFY 
REASONABLE FLOW THROUGH OIL LINES DURING ONE HOUR TEST.
5. APPLY SEALANT TO BOTH SIDES OF OIL PUMP GASKET BEFORE ASSEMBLY.  USE 
EITHER LOCTITE AVIATION GASKET SEALANT #30517, PERMATEX AVIATION FORM A
GASKET #80019 OR EQUIVALANT.
6. ASSEMBLE UPSIDE DOWN USING 0.007" SHIM TO SET AIR GAP.
7. BRUSH A LIBERAL AMOUNT OF ISO 68 TURBINE OIL TO THE VANES BEFORE 
INSERTING INTO ROTOR SLOTS.  ORIENT VANES SO THAT BEVEL ON VANE RESTS 
AGAINST BORE.
8. BEARING INNER RACE AND SEAL SLEEVE ASSEMBLY: HEAT INNER RACE AND SEAL
SLEEVE TO 260 F THROUGHOUT ON BEARING HOT PLATE.  DO NOT EXCEED 260°F 
AS BEARING DAMAGE MAY OCCUR.  BE SURE ROTOR IS COOLED TO ROOM 
TEMPERATURE BEFORE ATTEMPTING ASSEMBLY OF RACE OR SLEEVE.
9. APPLY HEAVY GREASE TO O-RING GROOVE TO ASSIST IN RETAINING THE O-RING
DURING ASSEMBLY TO THE VALVE BODY.
10. VERIFY ASSEMBLY OF PLUG INTO MANIFOLD IN THE ORIENTATION AS SHOWN.
11. ORIENT VALVE HANDLE IN LINE WITH FILTER LID WHEN THE PLUG IS IN 
NEUTRAL.
12. DO NOT SLIDE HANDLE GRIP OVER HANDLE.  FIRMLY ATTACH TO THE HANDLE 
USING MASKING TAPE OR ZIP TIE.  THIS ALLOWS OEM TO ORIENT THE GRIP 
ACCORDING TO END USE.
13. PAINT PUMP GLOSS BLACK AFTER ALLOWING PUMP TO COOL AND AFTER 
CLEANING OFF ALL OILS/DIRT.  USE PPG ACR-100 ACRYLIC LACQUER OR 
EQUIVALENT AND PROCESS PER MANUFACTURERS REQUIREMENTS WITH THE 
EXCEPTION OF PRIMING METAL.  EXCEPTION TO PRIMING IS VENDOR APPROVED.  
MASK OFF 2-3 INCHES OF OIL LINE AT THE OIL PUMP END OF PUMP BEFORE 
PAINTING.  ALSO PLACE MASKING PLUGS IN INLET AND OUTLET FLANGES, MASK 
OFF SHAFT, OIL PUMP INLET, DIESEL FLUSH INLET, AND THERMOMETER FACES.
14. PERFORMANCE TEST PUMP ACCORDING THE PROCEDURE OUTLINED IN THE 
DOCUMENT: SPREADSHEET1(R:)\PUMP TEST PROCEDURES.XLS UNDER TAB PUMP 
TEST NEW.  USE STANDARDS SHOWN UNDER TAB "STANDARDS".  NO BLANKS 
SPACES ARE ALLOWED ON THE TEST FORM.  THE FOLLOWING PERFORMANCE 
REQUIREMENTS MUST BE MET.
 
      MINIMUM VACUUM: 27.0 IN HG
      MAXIMUM EXHAUST TEMP: 380°F
      OIL USAGE: 10-14 OZ/HR (10.7 TO 8.5 HRS/GAL)
      PRESSURE TEST:  NO LEAKS AT 20 PSI
      VACUUM RUN TEST: 60 MINUTES @ 22 IN HG
      PRESSURE RUN TEST: 5 MINUTES AT 5 PSI BACK PRESSURE
 
15. EACH PUMP TO BE SUPPLIED WITH THE COMPONENTS LISTED IN THE 
ACCESSORIES LIST (200 SERIES PARTS).
16. FIRMLY ATTACH KEY TO SHAFT USING MASKING TAPE.
17. LOCATE -D (CW) AND -S (CCW) ENDPLATE ON HOUSING SO THAT SHAFT 
ROTATION MATCHES ENDPLATE ROTATION WHEN VIEWING BEARING SIDE OF 
ENDPLATE.
18. SPRAY BOTH SIDES OF ENDPLATE GASKETS WITH PERMATEX COPPER 
SPRAY-A-GASKET HIGH TEMP SEALANT (#80697) OR EQUIV.
19. DETAIL PUMP WITH NOTED COMPONENTS AFTER PUMP HAS BEEN PAINTED.  
SEE SHEET TWO FOR PLACEMENT DETAILS.
20. APPLY LOCTITE 268 TO ALL THREADS FOR CHECK VALVE ASSEMBLY.
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