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Indicates a hazardous situation which, if not avoided, will result 
in death or serious injury.

Indicates a hazardous situation which can cause damage to 
machine, personal property, and/or the environment, or cause the 
equipment to operate improperly. 

Indicates a hazardous situation which, if not avoided, could result in 
minor or moderate injury. 

Indicates a hazardous situation which, if not avoided, will result in 
death or serious injury.
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Lock out equipment before beginning any 
maintenance procedure. Rotating equipment can 
cause entanglement, injury and/or death.
Allow all system components to cool below 100°F 
before beginning any maintenance procedure. 
Severe burns are possible.
Safely remove all pressure/vacuum from the 
system before beginning any maintenance 
procedure. Injury/death can occur.

Ensure system is free of vacuum and pressure 
before beginning any maintenance.
Allow blower and system components to cool 
below 100°F before beginning any maintenance.

Before performing inspection operators must wear 
PPE including, but not limited to, eye and hearing 
protection as noises levels can exceed 85 dB.

Only properly trained personnel should service 
systems containing NVE components.
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Equipment, Inc.
2707 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°
Fractional (X/X)              ±1/16
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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REVISION HISTORY
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OPEN DRAIN 
VALVE

FLUSH WITH 
WATER HERE

[FIGURE 2]

[FIGURE 3]

1. Make sure vacuum system is properly 
cleaned before starting inspection. 

2. Open drain and then unbolt lid and pull 
the filter out of the top of the oil catch 
muffler and clean with solvent and 
reinstall.

• Depending on model - some oil catch 
mufflers do not have a bolt on top. 
 
[SEE FIGURE 1] 

• If muffler does not have a bolt on lid 
pressure wash the

• Inside of muffler if possible.
• Open the drain valve of muffler and 

drain. 
  
[SEE FIGURE 2] 

3. Inspect the mounting bolts on the 
vacuum pump for looseness and 
missing.  
 
[SEE FIGURE 3] 
 
 
 
 
 

OIL CATCH 
MUFFLER

OPEN DRAIN

FILTER

[FIGURE 1]

BOLTS

 

15 3/4"

3" MNPT

3" HB

12 3/4"

14 11/16"

1" NPT

17 3/4"

8 9/16"

3" HB

3" MNPT
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RESERVOIR

STAINLESS 
STEEL SCREEN

[FIGURE 4]

4. Drain the vacuum pump oil reservoir 
and clean stainless steel screen filter at 
the bottom of the reservoir. 
 
[SEE FIGURE 4] 
 
 
 
 
 
 

5. Fill the oil reservoir with maximum of 5 
quarts of SAE 30W non-detergent oil.  
 
[SEE FIGURE 4] 
 

6. Inspect oil pump for leaks on the 
vacuum pump.

• Connections and fittings of oil lines. 
 
[SEE FIGURE 5]

CHECK FOR 
LEAKS [FIGURE 5]

PARTS LIST
ITEM QTY PART NUMBER DESCRIPTION

1 1 100-607-LS 607 CHALLENGER, LIQUID COOLED, CCW
2 1 120-006-184 KEY .25" X .25" X 1.875"
3 2 120-063-007 FLANGE ELBOW ALUM 3"
4 2 120-064-016 O-RING, 2-342 VITON
5 4 120-078-001 GROMMET 0.5 I.D. 0.75 G.D. 0.375 G.W.
6 1 120-100-001 DECAL, NVE, MUFFLER PAK
7 1 120-104-001 DECAL, IMPORTANT, RESPONSIBILITY
8 1 212-120-3FNPT-2 OCM 12" DIA 3" FNPT WITH HB LH MOUNT
9 1 212-800-2FPT OCM 8" DIA 2" FPT W/HB CARBON
10 1 218-001-3L M.T. BOLT ON, 3" ALUM
11 1 280-355-068 ELBOW 2" SRE TO 2" HB
12 1 280-355-090 PUMP STAND
13 1 280-510-026 ELBOW 2" SRE TO 2" HB W/BRKT (LH)
14 2 288-100 DRAIN VALVE BRASS 1" IPS
15 1 364-306-2 PRESSURE RELIEF, 2"
16 1 366-150 VACUUM RELIEF, 1 1/2" NPT
17 1 408-250-LF GAUGE, 2.5" VAC/PRESS,  LIQ BOTTOM CONN
18 1 422-400-1 GEARBOX, 400 SERIES 1:1 RATIO
19 1 424-200-125 COUPLER HUB E20 1 1/4" BORE  1/4" KEY
20 1 424-200-150 COUPLER HUB E20 1 1/2" BORE
21 1 424-200-E20 COUPLER FLEX ELEMENT E20 
22 1 426-200-TAR-0450 HOSE 2"D X 4.5" L
23 1 426-200-TAR-1000 HOSE 2" D X 10.0" L
24 1 426-200-TAR-1500 HOSE 2"D X 15.5" L
25 6 426-225-TBC CLAMP T-BOLT FOR 2" HOSE
26 1 426-300-TAR-0350 HOSE, 3", TAR & ASPHALT-3.5 IN LG
27 1 426-300-TAR-1150 HOSE 3"D X 11.5" L
28 4 426-3875-TBC CLAMP, T-BOLT 3.875"
29 1 428-100-2G NIPPLE CLOSE MNPT 1" GALV
30 1 428-2X1-CG BUSHING 2" MPT X 1" FPT GALVANIZED
31 1 802-063-005 ELBOW, 3" STE CAST
32 1 803-063-006 E-COAT ELBOW 3" LONG TURN ALU
33 1 280-401-004 607L GEARBOX BRACKET WELDED
34 1 120-100-013 TOE TAG DECAL GEARBOX VENT (INSTALL)

PARTS LIST
ITEM QTY PART NUMBER DESCRIPTION
301 38 FW - 3_8 USS FLAT WASHER - 3/8 USS
302 8 FW - 5_8 FLAT WASHER - 5/8"
303 4 FW 1_2 USS FLAT WASHER 1/2" USS
304 4 HHCS - 1_2-13 X 1.50 HEX HEAD CAP SCREW - 1/2-13 UNC X 1.50
305 4 HHCS - 3_8-16 UNC X 1.25 HEX HEAD CAP SCREW - 3/8-16 UNC X 1.25
306 15 HHCS - 3_8-16 UNC X 1.50 HEX HEAD CAP SCREW - 3/8-16 UNC X 1.50"
307 12 HHCS - 3_8-16 UNC x 0.625 HEX HEAD CAP SCREW - 3/8-16 UNC X 0.625
308 4 HHCS - 5_8 X 2.25 UNC HEX HEAD CAP SCREW - 5_8 X 2.25 UNC
310 19 NYLOCK NUT - 3/8 UNC NYLOCK NUT - 3/8 UNC
311 4 NYLOCK NUT - 5_8 UNC NYLOCK NUT - 5/8 UNC
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All machined surfaces 125 RMS max.
Remove all burrs and sharp edges.
CAD drawing - NO manual changes.
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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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SCALE:

CHECKED BY:

DATE:
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PART NO.SHEET
2 117-607P-MAX-LS1 of

1:8

SEE BOM

APPROX. WT.CAD FILE LOCATION: I:\Engineering\CAD - Production\117-607P-MAX-LS.idw

SHEET SIZE C
795 lbs

607 PRO LIQUID COOLED CCW WITH MAX
PACKAGE

REVISION HISTORY
REV DATE DESCRIPTION APPROVED ZONE
A 11/24/2015 INITIAL RELEASE ECN 2202 -
B 12/13/2016 REPLACED 10" OCM WITH 12" OCM ECN 2332 -

C 7/5/2017
REPLACED 2" LEVER VALVE ON MT 

WITH 1" BALL VALVE (INCLUDES 2" TO 
1" BUSHING)

ECN 2409 -

28 1/2"

14 1/8"18"10 1/4"

8 1/2"

43 9/16"

9"

6 15/16"

Ø1.25" W/.25" KEY

4" TTMA
FLANGE

2" FNPT

42 3/8"

3" FNPT

Dispose of used oil according to 
local and EPA regulations in an 
environmentally friendly manner.
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TEMPERATURE 
GAUGE

[FIGURE 7]

PUMP HANDLE [FIGURE 8]

7. Clean the vacuum pump air inlet 
filter. 
 
[SEE FIGURE 6] 
 
 
 

8. Check the temperature gauge for 
damage.

• Should be equal to ambient 
temperature. 
 
[SEE FIGURE 7] 
 
 
 

9. Check pump handle to ensure 
it goes from vacuum to 
pressure.

• Pump handle should move a 
full 90 degrees. 
 
[SEE FIGURE 8] 

INLET 
FILTER

[FIGURE 6]

PARTS LIST
ITEM QTY PART NUMBER DESCRIPTION

1 1 100-607-LS 607 CHALLENGER, LIQUID COOLED, CCW
2 1 120-006-184 KEY .25" X .25" X 1.875"
3 2 120-063-007 FLANGE ELBOW ALUM 3"
4 2 120-064-016 O-RING, 2-342 VITON
5 4 120-078-001 GROMMET 0.5 I.D. 0.75 G.D. 0.375 G.W.
6 1 120-100-001 DECAL, NVE, MUFFLER PAK
7 1 120-104-001 DECAL, IMPORTANT, RESPONSIBILITY
8 1 212-120-3FNPT-2 OCM 12" DIA 3" FNPT WITH HB LH MOUNT
9 1 212-800-2FPT OCM 8" DIA 2" FPT W/HB CARBON
10 1 218-001-3L M.T. BOLT ON, 3" ALUM
11 1 280-355-068 ELBOW 2" SRE TO 2" HB
12 1 280-355-090 PUMP STAND
13 1 280-510-026 ELBOW 2" SRE TO 2" HB W/BRKT (LH)
14 2 288-100 DRAIN VALVE BRASS 1" IPS
15 1 364-306-2 PRESSURE RELIEF, 2"
16 1 366-150 VACUUM RELIEF, 1 1/2" NPT
17 1 408-250-LF GAUGE, 2.5" VAC/PRESS,  LIQ BOTTOM CONN
18 1 422-400-1 GEARBOX, 400 SERIES 1:1 RATIO
19 1 424-200-125 COUPLER HUB E20 1 1/4" BORE  1/4" KEY
20 1 424-200-150 COUPLER HUB E20 1 1/2" BORE
21 1 424-200-E20 COUPLER FLEX ELEMENT E20 
22 1 426-200-TAR-0450 HOSE 2"D X 4.5" L
23 1 426-200-TAR-1000 HOSE 2" D X 10.0" L
24 1 426-200-TAR-1500 HOSE 2"D X 15.5" L
25 6 426-225-TBC CLAMP T-BOLT FOR 2" HOSE
26 1 426-300-TAR-0350 HOSE, 3", TAR & ASPHALT-3.5 IN LG
27 1 426-300-TAR-1150 HOSE 3"D X 11.5" L
28 4 426-3875-TBC CLAMP, T-BOLT 3.875"
29 1 428-100-2G NIPPLE CLOSE MNPT 1" GALV
30 1 428-2X1-CG BUSHING 2" MPT X 1" FPT GALVANIZED
31 1 802-063-005 ELBOW, 3" STE CAST
32 1 803-063-006 E-COAT ELBOW 3" LONG TURN ALU
33 1 280-401-004 607L GEARBOX BRACKET WELDED
34 1 120-100-013 TOE TAG DECAL GEARBOX VENT (INSTALL)

PARTS LIST
ITEM QTY PART NUMBER DESCRIPTION
301 38 FW - 3_8 USS FLAT WASHER - 3/8 USS
302 8 FW - 5_8 FLAT WASHER - 5/8"
303 4 FW 1_2 USS FLAT WASHER 1/2" USS
304 4 HHCS - 1_2-13 X 1.50 HEX HEAD CAP SCREW - 1/2-13 UNC X 1.50
305 4 HHCS - 3_8-16 UNC X 1.25 HEX HEAD CAP SCREW - 3/8-16 UNC X 1.25
306 15 HHCS - 3_8-16 UNC X 1.50 HEX HEAD CAP SCREW - 3/8-16 UNC X 1.50"
307 12 HHCS - 3_8-16 UNC x 0.625 HEX HEAD CAP SCREW - 3/8-16 UNC X 0.625
308 4 HHCS - 5_8 X 2.25 UNC HEX HEAD CAP SCREW - 5_8 X 2.25 UNC
310 19 NYLOCK NUT - 3/8 UNC NYLOCK NUT - 3/8 UNC
311 4 NYLOCK NUT - 5_8 UNC NYLOCK NUT - 5/8 UNC
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PARTS LIST
ITEM QTY PART NUMBER DESCRIPTION

1 1 100-607-LS 607 CHALLENGER, LIQUID COOLED, CCW
2 1 120-006-184 KEY .25" X .25" X 1.875"
3 2 120-063-007 FLANGE ELBOW ALUM 3"
4 2 120-064-016 O-RING, 2-342 VITON
5 4 120-078-001 GROMMET 0.5 I.D. 0.75 G.D. 0.375 G.W.
6 1 120-100-001 DECAL, NVE, MUFFLER PAK
7 1 120-104-001 DECAL, IMPORTANT, RESPONSIBILITY
8 1 212-120-3FNPT-2 OCM 12" DIA 3" FNPT WITH HB LH MOUNT
9 1 212-800-2FPT OCM 8" DIA 2" FPT W/HB CARBON
10 1 218-001-3L M.T. BOLT ON, 3" ALUM
11 1 280-355-068 ELBOW 2" SRE TO 2" HB
12 1 280-355-090 PUMP STAND
13 1 280-510-026 ELBOW 2" SRE TO 2" HB W/BRKT (LH)
14 2 288-100 DRAIN VALVE BRASS 1" IPS
15 1 364-306-2 PRESSURE RELIEF, 2"
16 1 366-150 VACUUM RELIEF, 1 1/2" NPT
17 1 408-250-LF GAUGE, 2.5" VAC/PRESS,  LIQ BOTTOM CONN
18 1 422-400-1 GEARBOX, 400 SERIES 1:1 RATIO
19 1 424-200-125 COUPLER HUB E20 1 1/4" BORE  1/4" KEY
20 1 424-200-150 COUPLER HUB E20 1 1/2" BORE
21 1 424-200-E20 COUPLER FLEX ELEMENT E20 
22 1 426-200-TAR-0450 HOSE 2"D X 4.5" L
23 1 426-200-TAR-1000 HOSE 2" D X 10.0" L
24 1 426-200-TAR-1500 HOSE 2"D X 15.5" L
25 6 426-225-TBC CLAMP T-BOLT FOR 2" HOSE
26 1 426-300-TAR-0350 HOSE, 3", TAR & ASPHALT-3.5 IN LG
27 1 426-300-TAR-1150 HOSE 3"D X 11.5" L
28 4 426-3875-TBC CLAMP, T-BOLT 3.875"
29 1 428-100-2G NIPPLE CLOSE MNPT 1" GALV
30 1 428-2X1-CG BUSHING 2" MPT X 1" FPT GALVANIZED
31 1 802-063-005 ELBOW, 3" STE CAST
32 1 803-063-006 E-COAT ELBOW 3" LONG TURN ALU
33 1 280-401-004 607L GEARBOX BRACKET WELDED
34 1 120-100-013 TOE TAG DECAL GEARBOX VENT (INSTALL)

PARTS LIST
ITEM QTY PART NUMBER DESCRIPTION
301 38 FW - 3_8 USS FLAT WASHER - 3/8 USS
302 8 FW - 5_8 FLAT WASHER - 5/8"
303 4 FW 1_2 USS FLAT WASHER 1/2" USS
304 4 HHCS - 1_2-13 X 1.50 HEX HEAD CAP SCREW - 1/2-13 UNC X 1.50
305 4 HHCS - 3_8-16 UNC X 1.25 HEX HEAD CAP SCREW - 3/8-16 UNC X 1.25
306 15 HHCS - 3_8-16 UNC X 1.50 HEX HEAD CAP SCREW - 3/8-16 UNC X 1.50"
307 12 HHCS - 3_8-16 UNC x 0.625 HEX HEAD CAP SCREW - 3/8-16 UNC X 0.625
308 4 HHCS - 5_8 X 2.25 UNC HEX HEAD CAP SCREW - 5_8 X 2.25 UNC
310 19 NYLOCK NUT - 3/8 UNC NYLOCK NUT - 3/8 UNC
311 4 NYLOCK NUT - 5_8 UNC NYLOCK NUT - 5/8 UNC
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[FIGURE 9]

[FIGURE 10]

10. Inspect the hose and clamps 
going to the oil catch muffler.

• Inspect for loose clamps.
• Inspect for damaged hose. 

 
[SEE FIGURE 9] 
 
 
 

11. Inspect the inlet hose and clamps 
going into the secondary shut off 
canister.

• Inspect for loose clamps.
• Inspect for damaged hose. 

 
[SEE FIGURE 10] 
 

12. Inspect 2/4 bolt flange for leaks 
at vacuum pump valve.

• Check for tightness or missing 
bolts. 
 
[SEE FIGURE 11] 
 
 
 

CHECK 
FOR LEAKS

[FIGURE 11]
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INSPECT 
HOSE

[FIGURE 13]

13. Start truck engine, engage the PTO and 
diesel flush the vacuum pump (not to 
exceed 6 oz. of diesel fuel)(Only pertains 
to the Challenger vacuum pump).
Shutdown system when finished.  
 
Procedure: Put 2-4 ounces of flushing 
fluid in a small container. Turn handle of 
vacuum pump to vacuum and insert the 
end of hose from the flush port valve into 
the container with flushing fluid. Open 
valve for 2-3 seconds and allow flushing 
fluid to enter pump. Turn pump handle 
to neutral position, let the pump run 
for a couple of minutes. Turn the pump 
handle to the vacuum position to expunge 
the diesel into the muffler. Repeat as 
necessary. Turn off truck engine after 
performing fluid flush. 
 
[SEE FIGURE 12]  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

14. Inspect hose and connection from 
secondary shut off canister to the primary 
shut off on the tank.

• Inspect for kinks.
• Defective hose. 

 
[SEE FIGURE 13] 
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NVE National
Vacuum 

Equipment, Inc.
2707 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°
Fractional (X/X)              ±1/16
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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Lock-out / tag-out unit so it 
cannot be started/engaged during 
the maintenance procedure. 

Remove vacuum and/or 
pressure from the pump 
system before disengaging.
Do NOT keep vacuum and/
or pressure on the blower 
system while disengaged. 
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RUBBER 
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[FIGURE 14]

[FIGURE 15]

[FIGURE 16]

15. Drain secondary shutoff and then 
remove inspection plate on the 
bottom or side of the aluminum 
secondary shut off canister. Inspect 
overflow protection ball, for cracks or 
holes and inspect and clean rubber 
seat.

• Use 5 gallon bucket or drain pan to 
catch used oil. 
 
[SEE FIGURE 14] 
 
 
 
 
 
 
 
 
 

• If the unit has a secondary mounted 
on the vacuum tank remove the 
lid and inspect the protection ball, 
rubber seat and clamp. 
 
[SEE FIGURE 15]  
 

16. Inspect PTO shaft for the vacuum 
pump.

• Inspect u-joints and slip yoke for 
play. 

• Grease u-joint and slip yoke. 
 
[SEE FIGURE 16]

Dispose of used oil according 
to local and EPA regulations 
in an environmentally friendly 
manner.
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SEALS
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GEARBOX 
DRAIN

[FIGURE 17]

[FIGURE 18]

17. Inspect gear box seals for leaks 
and inspect vent plug in the top of 
the gearbox. 
 
[SEE FIGURE 17] 
 
 

18. Drain and refill gear box   
(75W90 gear oil).

• Gearbox should be filled to the 
center of the shafts. 
 
[SEE FIGURE 18]

FILL LEVEL

VENT PLUG 
AND OIL FILL

607 VACUUM PUMP 3 SHAFT GEAR BOX

Dispose of used oil according 
to local and EPA regulations 
in an environmentally friendly 
manner.
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BOLTS

DRIVE 
COUPLER

LOVEJOY 8 OR 9 JE

REXNORD E20

[FIGURE 19]

[FIGURE 20]

19. Inspect the mounting bolts on 
the gear box for looseness and 
missing. 
 
[SEE FIGURE 19] 
 
 
 
 

20. Inspect the drive coupler for 
wear or play. 
 
2 different styles:

• Rexnord E20 orange coupling
• Lovejoy 8JE or 9JE black EPDM 

couplers 
 
 
 
 
 
 
 

21. Install PM sticker.

607 VACUUM PUMP 3 SHAFT GEAR BOX



P.O. Box 685
Traverse City, MI 49685  USA

231.941.0215 Phone
231.941.2354 Fax

sales@natvac.com   |  www.natvac.com   |   800.253.5500

National Vacuum Equipment 

National Vacuum Equipment 

National Vacuum Equipment 


