
ADDENDUM NO. 1 
May 5, 2022 
224383 
 
RE:   MOUNTAIN WASTEWATER TREATMENT, INC. 
    TERTIARY FILTER REPLACEMENT 
 
FROM: DuBOIS & KING, INC. 
  P.O. Box 339 
  Randolph, Vermont 05060 
  (802) 728-3376 
 
TO:  Prospective Bidders 
 

This Addendum forms part of the Contract Documents and modifies the original Bidding 
Documents issued by Mountain Wastewater Treatment, Inc., for the Tertiary Filter 
Replacement project dated April, 2022.  Acknowledge receipt of this Addendum in the 
space provided on Page 1 of the Bid Form.  Failure to do so will subject the Bidder to 
disqualification. 

 
I. Pre-Bid Meeting 
 

A MANDATORY Pre-Bid meeting was held at the Mountain Wastewater Treatment 
Facility on April 20, 2022 at 10:00 a.m. Attendees are listed on the attached Pre-Bid 
Meeting Attendance Log (see Attachment A).  Bids will be opened only from bidders 
whose firm name appears on this Attendance Log.  Chuck Goodling, P.E., of DuBois & 
King, Inc. described key elements of the project.  The following addresses questions 
received at the pre-bid meeting, as well as subsequent questions from prospective 
bidders. 

 
II. Questions & Answers 
 

Question 1:  What is the Engineers opinion of probable cost? 
 
Answer 1:  $650,000 to $750,000, which does not include the cost of the filters and 
blowers, which are being directly purchased by the Owner. 

 
Question 2:  Reference drawing C-3. Please indicate the depth of bury required for 
the below grade air piping. 
 
Answer 2:  Buried air piping shall have a minimum cover of 3-feet. 

 
Question 3:  Please furnish a specification for the interior wastewater and air piping 
required.  

 
Answer 3:  Refer to Pipe Schedule 02605 and notes on plans.  Interior air piping in New 
Blower Building shall be Sch 40 black iron pipe.  Interior air and wastewater piping shall 
match existing (generally, ductile iron flanged piping). 
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Question 9:  Please indicate the materials of the construction of the roof, ceiling, and 
insulation to be removed and replaced above the filters. 
 
Answer 9:  Existing materials of construction: roof = galvanized metal roofing 
 ceiling = painted ½-plywood, 

insulation = fiberglass batt insulation.   
Replacement materials shall match existing materials. 
 
Question 10:  Will a coat of finish paint be required to be field applied on the exterior 
of the filter vessels? 
 
Answer 10:  New filters will arrive with finish coatings using the following materials: 
interior = Carboline 300M, 2 coats 
exterior = Carboline 60, White, 1 coat 
The Manufacturer indicates that an additional finish coat is not required, but the contractor 
shall provide touch-up painting as needed. 
 
Question 11:  Will the flow splitter box be owner furnished? If not, please furnish a 
detail of the splitter box and the materials of construction. How is splitter box to be 
supported? 
 
Answer 11:  The flow splitter box will be fabricated and supplied by the filter 
manufacturer (see Attachment B for shop drawing).  The Contractor is responsible for 
receiving, storing, installing the flow splitter box, and touch-up painting as needed.  The 
Contractor is also responsible for fabricating, supplying and installing the flow splitter box 
support frame as shown on the detail sheet, along with all attachments, supports, and 
ancillary work to provide a complete and fully functional flow splitter box installation.  
Support frame shall be properly prepped and coated with two coats of Carboline 60 (or 
approved equal) to match the filters. 
 
Question 12:  On drawing C-8 a section B is indicated. Does this section exist? 
 
Answer 12:  This section is not available.  Please disregard. 
 
Question 13:  Will the interior wastewater piping require pipe insulation? 
 
Answer 13:  Insulation is not required for interior piping. 
 
Question 14:  Could the new filter control panel be installed adjacent to the existing 
panel? This would enable the operation of the existing filter while the new filter #1 is 
being installed and started up. How long can the existing filter be taken off-line? 
 
Answer 14:  There is not adequate space to install the new filter control panel beside the 
existing panel.  However, the existing filter control panel can be temporarily relocated 
immediately below its current location (such as sitting on the floor just below where it is 
located now) which should simplify the relocation requirement (see Attachment E).  









 
 
 
 
 

Attachment A: Pre-Bid Meeting 
Attendance Log 



 
 

PRE-BID MEETING 
 

MOUNTAIN WASTEWATER TREATMENT, INC. 
MOUNTAIN WASTEWATER TREATMENT FACILITY TERTIARY FILTER REPLACEMENT 

WARREN, VERMONT 
224384 

 
APRIL 20, 2022 

 
10:00 AM 

 
ATTENDANCE LOG 

 
(Please Print) 

 
NAME AFFILIATION & TITLE PHONE # E-MAIL ADDRESS 

Charles Goodling DuBois & King, Inc. (802) 431-1480 cgoodling@dubois-king.com 

Jon Ashley DuBois & King, Inc. (802) 465-8396 ext. 
4810 

jashley@dubois-king.com 

Gene Martin Mountain Wastewater Treatment, Inc. (802) 583-6714 gmartin@sugarbush.com 

Dan Young Penta Corp. (603) 476-5525 Dan.Young@pentacorp.us 

Jerry Tomlinson Kingsbury Companies LLC (802) 779-2816 estimating@kingsburyco.com 

Jim Maloney Neagley & Chase (802) 658-6320 jmaloney@neagleychase.com 

Miles Kraus Naylor & Breen (802) 558-2266 mkraus@naylorbreen.com 
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Marmon Document No. Rev Document Title Remarks 

14082-E-D-2000-01 A 

Schematic Wiring Diagram 
Water Treatment System - Monoscour® Filters 

Main Control Cabinet 
Power Distribution 

For Review & Approval 

14082-E-D-2000-02 A 

Schematic Wiring Diagram 
Water Treatment System - Monoscour® Filters 

Main Control Cabinet 
Fixed Digital Inputs 

For Review & Approval 

14082-E-D-2000-03 A 

Schematic Wiring Diagram 
Water Treatment System - Monoscour® Filters 

Main Control Cabinet 
Fixed Digital Inputs 

For Review & Approval 

14082-E-D-2000-04 A 

Schematic Wiring Diagram 
Water Treatment System - Monoscour® Filters 

Main Control Cabinet 
Fixed Digital Inputs 2 

For Review & Approval 

14082-E-D-5000-01 A 

Terminal Block Diagram 
Water Treatment System - Monoscour® Filters 

Main Control Cabinet 
Terminal Blocks 

For Review & Approval 

14082-E-D-6000-01 A 

Layout and Details 
Water Treatment System - Monoscour® Filters 

Solenoid Valve Cabinet 
SVC-A 

For Review & Approval 

14082-E-D-6000-02 A 

Wiring Diagram 
Water Treatment System - Monoscour® Filters 

Solenoid Valve Cabinet 
SVC-A 

For Review & Approval 

14082-E-D-6001-01 A 

Layout and Details 
Water Treatment System - Monoscour® Filters 

Solenoid Valve Cabinet 
SVC-B 

For Review & Approval 

14082-E-D-6001-02 A 

Wiring Diagram 
Water Treatment System - Monoscour® Filters 

Solenoid Valve Cabinet 
SVC-B 

For Review & Approval 

14082-M-C-2003-001 B 
Layout 

Flow Split Block For Review & Approval DRAFT
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REVISION SUMMARY 
 

REVISION DATE DESCRIPTION CHECKED 

A 04-19-22 Initial Issue For Client Review JP 
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1. SCOPE 
1.1. The Control Panel enclosure shall be furnished by Marmon Industrial Water 

(MIW) complete with sub panel(s) and finished painted ready for final assembly 
and wiring by the PANEL SHOP, as shown on MIW’s Control Panel Layout and 
Detail drawings.  

1.2. MIW shall also furnish all equipment as noted in the “Equipment Identification 
List” located on the Control Panel Layout and Detail drawing. Additional details 
for equipment supplied by MIW may be found in the Bill of Material. 

1.3. The PANEL SHOP shall provide all necessary cutouts into the control cabinet as 
required. 

1.4. PANEL SHOP shall furnish ALL other items necessary to complete the 
fabrication in accordance with this specification and all applicable MIW drawings. 

1.5. The PANEL SHOP shall complete the final assembly of the Control Panel 
including mounting of all devices, wiring, and testing in accordance with this 
specification and all applicable MIW drawings. 

2. DEFINITIONS 
2.1. The term "PANEL SHOP" shall refer to the Panel Shop where final assembly and 

wiring of the Control Panel is performed. 

2.2. The term "PANEL FABRICATOR" shall refer to the steel shop where the 
fabrication and painting of the Control Panel is performed. 

2.3. The phrase "or approved equal" means alternate equipment or installation 
method has been approved for use by the MIW Engineer. Approval is obtained 
only after PANEL SHOP submits specifications or details of alternative design to 
MIW, in writing, and has been approved, in writing, by the MIW Engineer. 
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3.  CONSTRUCTION DRAWINGS 
3.1. The following is a list of drawings and revisions used with this specification for 

the assembly and wiring of the enclosure: 

DOCUMENT 
NUMBER REV TITLE 

14082-E-D-1000-01 A 
Layout & Details  

Water Treatment System – Monoscour Filters 
Main Control Cabinet 

14082-E-D-2000-01 
thru 4 

A 
Schematic Wiring Diagram 

Water Treatment System – Monoscour Filters 
Main Control Cabinet 

14082-E-D-5000-01 A 
Terminal Block Diagram 

Water Treatment System – Monoscour Filters 
Main Control Cabinet 
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4. PANEL CONSTRUCTION 
4.1. The Control Cabinet Enclosure shall be a standard NEMA 4X, Type 304 

Stainless Steel, single door and be per MIW's Cabinet Layout and Detail 
drawings. 

4.2. The Control Cabinet Enclosure manufactured by Saginaw Control and 
Engineering, or equal. 

4.3. Enclosure will be supplied with one (1) subpanel as shown on the MIW Control 
Cabinet Layout and Detail drawing. 

4.4. The PANEL SHOP shall modify the enclosure as necessary, to provide additional 
features, if any, as shown on the applicable MIW drawings. 

4.5. Subpanels as shown on MIW's Main Control Panel Layout and Details drawings 
are to be considered as a minimum.  VENDOR may add subpanel(s) if required 
to complete the fabrication only after obtaining MIW's written approval.  

4.6. All bolts and hardware used in Control Cabinet construction shall be Stainless 
Steel. 

5. PAINTING AND FINISHING 
5.1. The external finish shall be the PANEL MANUFACTURER’s standard. 

5.2. The interior sub-plate color shall the PANEL MANUFACTURER’s standard. 

6. PANEL ASSEMBLY 
6.1. The PANEL SHOP shall modify the enclosure as necessary, to provide additional 

features, if any, as shown on the applicable MIW drawings. 

6.2. All equipment located inside the panel shall be mounted by the PANEL SHOP 
using sub panels, welded studs, or framework. No screws or hardware shall 
protrude through any Control Panel exterior surface. 

6.3. All bolts and hardware used in Control Panel assembly shall be Stainless Steel. 

6.4. The PANEL SHOP shall install MIW supplied Thermal Management unit as 
shown on the Layout and Details drawings with necessary cutouts as required 
per manufacturer. 

6.5. The PANEL SHOP shall install MIW supplied HMI unit as shown on the Layout 
and Details drawings with necessary cutouts as required per manufacturer. DRAFT
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7. WIRING AND WIRING METHODS 
7.1. The PANEL SHOP shall furnish all wire, wire markers, wire lugs, mounting 

hardware and mount all equipment in place making all connections tight so they 
will not loosen from vibration. 

7.2. Wire type and size shall be as follows: 

7.2.1. All "AC Control Circuit" wires shall be #18 AWG with stranded tinned- 
copper conductor insulated with moisture and flame-retardant cross-
linked polyethylene (XLPE) insulation (Houston type HW05101801 or 
equal). Wire shall have a rated ampacity of 20 amps at 90 Degrees C. 
Wire shall meet the VW-1 vertical flame test requirements.  Insulation 
color shall be GRAY. 

7.2.2. All "DC Control Circuit" wires shall be #18 AWG with stranded tinned- 
copper conductor insulated with PVC insulation (Belden type 8918 or 
equal). Wire shall have a rated ampacity of 20 amps at 105 Degrees C. 
Wire shall meet the VW-1 vertical flame test requirements.  Insulation 
color shall be as follows: 

BLUE All ungrounded DC control circuit, current 
carrying conductors 

BLUE/WHITE All grounded DC control circuit, current 
carrying conductors (1NEG24, 2NEG24, 
etc.). 

7.2.3. All "Utility/Power Circuit" wires shall be #14 AWG, single conductor, 
stranded copper with 600 volt rated type XHHW-2 moisture and flame 
retardant thermoset Cross-Linked Polyethylene (XLPE) insulation. Wire 
shall meet the UL Standard UL44 VW-1 vertical flame test requirements. 
Insulation color shall be as follows: 

 BLACK Line conductor 
WHITE Neutral conductor 

7.2.4. Ground conductors shall be per latest NEC requirement. All ground 
conductors shall be insulated, 14 AWG minimum and color-coded 
GREEN or GREEN with YELLOW stripe. 

7.3. All "Instrument Circuits" shall use two twisted shielded conductors in an overall 
jacket. Twisted conductors shall be minimum #18 AWG stranded bare copper 
wrapped in aluminum polyester shield tape with tinned drain wire for electrostatic 
noise rejection. Conductors shall be rated for 300 volts, 105 deg. C with PVC 
insulation and PVC jacket. Cable shall be Belden Type 1032A or approved equal. 
Insulation shall be color coded as follows: 
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BLACK Positive (POS) conductor 
WHITE Negative (NEG) conductor 

7.4. All single conductors shall be identified at both ends with wire markers using the 
wire numbers shown on MIW Schematic Wiring Diagrams. All instrument cables 
shall be identified at both ends with wire markers using the cable numbers shown 
on MIW Schematic Wiring Diagrams. The PANEL SHOP should bring to MIW’S 
attention for resolution missing or duplicated wire numbers. 

7.5. Wire markers shall be fire retardant, tubular type, fitted snugly over wire 
insulation or heat shrink tubular type marker shrunk snugly over wire insulation. 
Numerals are to be permanently embossed and be visible when installed. 

7.6. All internal wiring shall be installed with a "drop loop" of sufficient slack so that 
wiring is not strained and so equipment is accessible and/or removable for 
maintenance. 

7.7. All wiring shall be continuous from termination-to-termination point without 
splices. 

7.8. Connections to devices with pigtails shall be made on a tie-point block mounted 
to the interior of the Control Panel. 

7.9. Connections to screw type terminal blocks shall be made by means of pre-
insulated ring tongue lugs, pressure-crimped to the conductor and insulation of 
wire. Lugs must be installed using the appropriate ratchet-type crimper. 

7.10. Connections to devices with saddle or box type terminal blocks shall be made by 
inserting the stripped conductor fully into the connector. 

7.11. Connections to devices with push-on type terminals shall be made by means of 
the appropriate type of pre-insulated push-on lugs pressure-crimped to the 
conductor and insulation of wire. Lugs must be installed using the appropriate 
ratchet-type crimper. 

7.12. Wires, which are cut or nicked, are NOT acceptable. Wires shall be free from tool 
marks and abrasions. Minimum bend radius to 1/4” for single conductor wire. 

7.13. The shield drain wire, on Instruments Circuits, shall be protected from inadvertent 
grounding. Where the shield wire is terminated, its drain wire shall be protected 
by a snug fitting, insulating sleeve. Where the shield wire and negative conductor 
(NEG) of an Instrument Circuit are not terminated, they shall be cut back and 
protected using a heat shrink sleeve. 

7.14. All panel wiring shall be run in covered wiring duct supplied and installed by the 
PANEL SHOP. Unless specified as metal duct on MIW’S Control Panel Layout 
and Detail drawings, all wiring duct shall be made of flame retardant PVC and be 
of the restricted slot design as manufactured by Panduit Corporation, or MIW 
approved equal. 
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7.15. PANEL SHOP shall verify that wiring within duct does not exceed 50% fill. The 
duct sizes shown on MIW’S Control Panel Layout and Detail drawings shall be 
considered as a minimum by the PANEL SHOP and shall in no way imply 
deviation from nor relieve PANEL SHOP of this requirement. 

7.16. The PANEL SHOP must not use of wire ties within the wiring duct either during 
fabrication or in the finished panel. 

7.17. Upon exiting the wire duct, the final 24 inches of panel wiring may be run exposed 
to route to equipment. Exposed wiring shall be neatly bundled and adequately 
supported using clamps and/or cleats, which are plastic or plastic lined. Wiring 
shall be supported with cable clamps ONLY where wire ducts cannot be installed 
or as allowed for final runs. 

7.18. Instrument Circuit wiring and low-level DC wiring shall be run in bundles and/or 
ducts completely separate from 120 VAC Control Circuit and Utility Circuit wiring. 
Where it is necessary for these leads to cross over 120 VAC wiring, they shall 
cross as near to right angles as possible. 

7.19. All internal wiring and terminal block jumpers shall be installed on the “Panel 
Wiring” side of terminal blocks. Jumper bars shall not be used on any terminal 
block. 

7.20. Hole grommets shall be provided for wiring passing through steel mounting 
plates. 

7.21. All terminal blocks shall be permanently and neatly machine marked, 
consecutively, as shown on the terminal strip layout drawings. Hand marked 
terminal blocks are not acceptable. 

7.22. No more than two (2) wires shall be terminated on a single terminal. 
Approximately, twenty percent spare terminal points shall be provided. 

7.23. Terminal block “standoffs” shall be supplied by MIW to allow ample clearance for 
bundling of field cables. 

7.24. Cable strap brackets shall be provided by MIW and shall be installed between 
adjacent rows of terminal blocks on the “Field Wiring” side of the block at 
approximately 18 inch intervals for tie-wrap support of field cables. 

7.25. The PANEL SHOP shall supply a 1” X1/4” copper Equipment Ground Bus the 
entire length of the panel. This bus shall include a ground terminal at each end 
suitable for a #1 to #2 AWG conductor (Thomas & Betts No. 32209 or MIW 
approved equal. The Equipment Ground Bus shall be fabricated in accordance 
with details provided on MIW’s Control Panel Layout and Detail drawing.  

7.26. The Equipment Ground Bus shall be securely attached to the Control Panel steel 
by bolting, brazing or welding. When the Equipment Ground Bus is bolted, all 
paint shall be removed from the contact area and a coat of “no-oxide” grease 
shall be applied before bolting. 
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7.27. The PANEL SHOP shall supply a copper Instrument Ground Pad, the length as 
required. This bus shall include a ground terminal suitable for a #1 to #2 AWG 
conductor (Thomas & Betts No. 32207 or MIW approved equal. The Instrument 
Ground Bus shall be insulated from Control Panel steel and shall be fabricated 
in accordance with details provided on MIW’s Control Panel Layout and Detail 
drawing. 

7.28. The ground bus(es) shall be drilled and tapped for 8-32 NC or 10-24 NC brass 
screws. They shall have 20% spare capacity and be provided with brass screws. 

7.29. All ground connections, whether or not shown on MIW drawings shall be run 
independently to the appropriate ground bus. 

7.30. The PANEL SHOP shall provide a neatly typed directory for the distribution panel 
in accordance with MIW drawings. 

7.31. Power supply fuses, if required, shall be mounted in fuse blocks and located as 
shown on MIW’s Control Panel Layout and Detail drawings. Fuse and fuse blocks 
shall be supplied by MIW and installed by the PANEL SHOP 

7.32. The PANEL SHOP shall provide utility convenience outlet(s), PLC/computer 
terminal outlets(s), and interior lighting fixture as shown on MIW’s Control Panel 
Layout and Detail drawings. 

7.33. Wire runs between interior lights, light switches, convenience outlets, distribution 
panel and heating circuits (where applicable) shall be enclosed in thin wall 
conduit or flexible conduit. 

7.34. The PANEL SHOP shall mount all PLC equipment and install all modules in 
accordance the manufacturer’s published recommendations. 

7.35. If sliding link terminal blocks are specified, they shall be mounted in such a 
manner that sliding the link down or to the left will close the link. 
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8. NAMEPLATES 
8.1. PANEL SHOP shall furnish and engrave all nameplates in accordance with this 

specification. 

8.2. All nameplates and device identification legend plates shall be fabricated of 1/16-
inch thick laminated, rigid phenolic and shall be permanently engraved.  

8.3. Nameplates shall be fastened to the exterior of the panel steel by means of 
Stainless Steel screws. 

8.4. Nameplates located within the panel shall be fastened to the interior of the panel 
steel by means of SCOTCH MOUNT double-sided adhesive vinyl foam tape. 

8.5. Nameplates shall have a WHITE background and BLACK letters. 

8.6. Character design shall be plain, block style, sans serif per Namel Standards or 
equal. 

8.7. Device identification legend plates, for example: DISPL-Numbers, AH-Numbers, 
CO-Numbers, LT-Numbers, PS-Numbers, SW-Numbers, PL-Numbers, PB-
Numbers, CR-Numbers and Chassis Numbers shall be engraved with the device 
number shown on the MIW Control Diagram or Control Panel Layout and Detail 
drawings. Device identification legend plates shall be fastened to the control 
panel interior by means of SCOTCH MOUNT double-sided adhesive, vinyl foam 
tape. 

8.8. Nameplates for ISA type Instrument Tag Numbers, field cable terminal blocks 
and instrument power distribution blocks shall be engraved in accordance with 
the MIW Panel Layout and Details drawings. 

8.9. All nameplates and device identification plates shall be clearly visible and shall 
NOT be blocked by wire, wireways, or any other components. 
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8.10. Nameplate and lettering dimensions shall be as follows: 

LETTER HEIGHT: SIZE A:3/16" 

SIZE B:3/16” 

SIZE C: 3/8” 

LETTER WIDTH: = 0.6 X HEIGHT 

DISTANCE BETWEEN LETTERS: = 0.125 X HEIGHT 

STROKE WIDTH OF LETTERS: = 0.125” 

DISTANCE BETWEEN ROWS = 0.125” 

NAMEPLATE HEIGHT: SIZE A: 1"  

SIZE B: 1” 

SIZE C: 1 1/2” 

NAMEPLATE WIDTH: SIZE A: 3"  

SIZE B: 5" 

SIZE C: 10” 
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NAMEPLATE ENGRAVINGS 

N-No. 1ST LINE 2ND LINE 3RD LINE LEGEND PLATE SIZE 

1 Water Treatment System Monoscour Filters Main Control Cabinet  C 

      

      

      

      

      

      

      

      

      

      

      

      

      DRAFT
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9. TESTING 
9.1. All testing required by this section of the specification shall be performed and 

CERTIFIED, in writing, by the PANEL SHOP PRIOR to the performance of 
functional testing by MIW's Engineer.  

9.2. PANEL SHOP shall submit such certification to MIW as soon as all PANEL 
SHOP tests are successfully completed. Such notification signifies that the 
Control Panel is totally finished and ready to turn over to MIW's Engineer for 
functional testing. Any re-testing performed by MIW's Engineer due to 
incompleteness of the Control Panel shall be at the expense of the PANEL 
SHOP. 

9.3. Electrical tests shall demonstrate freedom from unintentional grounds and 
accuracy of the wiring for all Control Panel mounted devices. 

9.4. All tests shall be performed in accordance with the applicable ANSI Standards. 

9.5. The following test(s) are required to be performed by the PANEL SHOP: 

9.5.1. All wiring shall be given a continuity check to verify agreement with 
MIW's Schematic Wiring Diagrams.  

9.5.2. MIW shall perform a functional test of the Control Panel in the panel 
shop prior to shipment to verify wiring. 
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ATTACHMENT 1 
 

ENGRAVING FOR “MIW NAMEPLATE” 
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1. SCOPE 
1.1. The Solenoid Valve Cabinet enclosure(s) shall be furnished by MIW. 

1.2. The VENDOR shall provide all required cutouts in the MIW supplied 
enclosure(s).  

1.3. MIW shall also furnish equipment as noted in the “Supplier” column of the 
"Equipment Identification List" located on the Cabinet Layout and Detail 
drawing. 

1.4. The VENDOR shall provide ALL other items necessary to complete the 
fabrication in accordance with this specification and all applicable MIW 
drawings. 

1.5. The VENDOR shall complete the final assembly of the Cabinet including 
mounting of all devices, wiring, testing and paint touch-up in accordance with 
this specification and all applicable MIW drawings. 

2. DEFINITIONS 
2.1. The term "VENDOR" shall refer to the Panel Shop where final assembly and 

wiring and tubing of the Cabinet are performed. 

2.2. The term "PANEL FABRICATOR" shall refer to the steel shop where the 
fabrication and finishing of the enclosure is performed. 

2.3. The phrase "or approved equal" means alternate equipment or installation 
method has been approved for use by the MIW Engineer. Approval is obtained 
only after VENDOR submits specifications or details of alternative design to 
MIW, in writing, and has been approved, in writing, by the MIW Engineer. 
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3. CABINET CONSTRUCTION 
3.1. The Cabinet construction shall be NEMA Type 4X, Type 304 Stainless Steel, 

single door and be per MIW's Cabinet Layout and Detail drawings. 

3.2. The VENDOR shall modify the enclosure as necessary, to provide additional 
features, if any, as shown on the applicable MIW drawings. 

3.3. All equipment located inside the cabinet shall be mounted by the VENDOR 
using subpanels, welded studs, or framework.  No screws or hardware shall 
protrude through any Cabinet exterior surface. 

3.4. Subpanels as shown on MIW's Cabinet Layout and Detail drawings are to be 
considered as a minimum.  VENDOR may add subpanel(s) if required to 
complete the fabrication only after obtaining MIW's written approval. Subpanels 
shall be mounted on standoffs and removable. All subpanels with a side longer 
than 8" shall have a return bend for rigidity. 

3.5. All bolts and hardware used in Cabinet construction shall be rust-resistant zinc 
plated. 

4. PAINTING AND FINISHING 
4.1. The exterior finish shall be cabinet manufacture’s standard No.4 brushed finish 

4.2. The interior finish shall be cabinet manufacture’s standard. 

4.3. The equipment mounting plate shall be manufacturer’s standard white finish. 
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5. WIRING 
5.1. The VENDOR shall furnish all wire, wire markers, wire lugs, mounting hardware 

and mount all equipment in place making all connections tight so they will not 
loosen from vibration. 

5.2. Wire type and size shall be as follows: 
5.2.1. All wires and jumpers, except for solenoid valve pigtails, shall be #14 

AWG with stranded tinned- copper conductor insulated with PVC 
insulation (Belden type 8916 or equal). Wire shall have a rated 
ampacity of 39 amps at 105 Degrees C. Wire shall meet the VW-1 
vertical flame test requirements. Insulation color shall be as follows: 

BLACK Line conductor 

WHITE Neutral conductor 

GRN/YEL Ground Conductor 

BLUE DC Positive 

BLUE/WHITE DC Negative 
5.2.2. Wires between Solenoid Valve Station and the cabinet terminal blocks 

shall be #18 AWG with stranded tinned- copper conductor insulated 
with PVC insulation (Belden type 8918 or equal). Wire shall have a 
rated ampacity of 20 amps at 105 Degrees C. Wire shall meet the VW-
1 vertical flame test requirements. Insulation color shall be as follows: 

BLUE All ungrounded DC control circuit, current 
carrying conductors 

BLUE/WHITE All grounded DC control circuit, current 
carrying conductors (1NEG24, 2NEG24, 
etc.). 

5.2.3. Ground conductors shall be per latest NEC requirement. 

5.3. All single conductors shall be identified at both ends with wire markers using 
the wire numbers shown on MIW Schematic Wiring Diagrams. All instrument 
cables shall be identified at both ends with wire markers using the cable 
numbers shown on MIW Schematic Wiring Diagrams. The PANEL SHOP 
should bring to MIW’S attention for resolution missing or duplicated wire 
numbers. 

5.4. Wire markers shall be fire retardant, tubular type, fitted snugly over wire 
insulation or heat shrink tubular type marker shrunk snugly over wire insulation. 
Numerals are to be permanently embossed and be visible when installed. 
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5.5. All internal wiring shall be installed with a "drop loop" of sufficient slack so that 
wiring is not strained, and so equipment is accessible and/or removable for 
maintenance. 

5.6. All wiring shall be continuous from termination-to-termination point without 
splices. 

5.7. Connections to devices with pigtails shall be made on a tie-point block mounted 
to the interior of the Control Cabinet. 

5.8. Connections to screw type terminal blocks shall be made by means of 
seamless, pre-insulated ring tongue lugs, pressure-crimped to the conductor 
and insulation of wire. Lugs must be installed using the appropriate ratchet-type 
crimper. 

5.9. Connections to devices with saddle or box type terminal blocks shall be made 
by inserting the stripped conductor fully into the connector. 

5.10. Connections to devices with push-on type terminals shall be made by means 
of the appropriate type of seamless pre-insulated push-on lugs pressure-
crimped to the conductor and insulation of wire. Lugs must be installed using 
the appropriate ratchet-type crimper. 

5.11. Wires, which are cut or nicked, are NOT acceptable. Wires shall be free from 
tool marks and abrasions. Minimum bend radius to 1/4” for single conductor 
wire. 

5.12. The shield drain wire, on Instruments Circuits, shall be protected from 
inadvertent grounding. Where the shield wire is terminated, its drain wire shall 
be protected by a snug fitting, insulating sleeve. Where the shield wire and 
negative conductor (NEG) of an Instrument Circuit are not terminated, they 
shall be cut back and protected using a heat shrink sleeve. 

5.13. All panel wiring shall be run in covered wiring duct supplied and installed by the 
PANEL SHOP. Unless specified as metal duct on MIW’S Control Panel Layout 
and Detail drawings, all wiring duct shall be made of PVC and be of the 
restricted slot design as manufactured by Panduit Corporation, or MIW 
approved equal. 

5.14. PANEL SHOP shall verify that wiring within duct does not exceed 50% fill. The 
duct sizes shown on MIW’S Control Cabinet Layout and Detail drawings shall 
be considered as a minimum by the PANEL SHOP and shall in no way imply 
deviation from nor relieve PANEL SHOP of this requirement. 

5.15. The PANEL SHOP must not use of wire ties within the wiring duct either during 
fabrication or in the finished cabinet. DRAFT
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5.16. Upon exiting the wire duct, the final 24 inches of cabinet wiring may be run 
exposed to route to equipment. Exposed wiring shall be neatly bundled and 
adequately supported using clamps and/or cleats, which are plastic or plastic 
lined. Wiring shall be supported with cable clamps ONLY where wire ducts 
cannot be installed or as allowed for final runs. 

5.17. Instrument Circuit wiring and low-level DC wiring shall be run in bundles and/or 
ducts completely separate from 120 VAC Control Circuit and Utility Circuit 
wiring. Where it is necessary for these leads to cross over 120 VAC wiring, they 
shall cross as near to right angles as possible. 

5.18. All internal wiring and terminal block jumpers shall be installed on the “Cabinet 
Wiring” side of terminal blocks. Jumper bars shall not be used on any terminal 
block. 

5.19. Hole grommets shall be provided for wiring passing through steel mounting 
plates. 

5.20. All terminal blocks shall be permanently and neatly machine marked, 
consecutively, as shown on the terminal strip layout drawings. Hand marked 
terminal blocks are not acceptable. 

5.21. No more than two (2) wires shall be terminated on a single terminal. A minimum 
of twenty percent spare terminal points shall be provided. 

5.22. The PANEL SHOP shall supply an Equipment Ground Bus as shown on MIW’s 
Layout and Detail drawing. The Equipment Ground Bus shall be 1/4” X 1” 
copper bar with an adequate number of brass machine screws into drilled and 
tapped holes. 

5.23. The PANEL SHOP shall supply an Equipment Ground Lug as shown on MIW’s 
Layout and Detail drawing. The Equipment Ground Terminal shall be suitable 
for a #4 to #1 AWG conductor (Thomas & Betts No. 32207 or MIW approved 
equal. 

5.24. The Equipment Ground Lug shall be securely attached to the Equipment 
Ground Bus by bolting, brazing or welding. When the Equipment Ground Bus 
is bolted, all paint shall be removed from the contact area and a “no-oxide” 
grease shall be applied before bolting. 
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6. PNEUMATIC PIPING AND TUBING 
6.1. The VENDOR shall furnish all pipe, pipe fittings, tube, tube fittings, supports, 

and any other material required to interconnect the various items shown on 
MIW's drawings. 

6.2. All pneumatic piping components shall be 150-pound, Type 316 stainless steel. 

6.3. All tubing connections shall use a suitable Swagelok insert. 

6.4. All pneumatic control tubing shall be 3/8" nominal OD X 0.035" wall; ASTM 
A213 fully annealed seamless type 316 stainless steel. 

6.5. All tubing shall be grouped in a neat, logical and orderly manner. 

6.6. All tubing bends shall be 90 degrees. 

6.7. All pneumatic tubing fittings shall be Swagelok, compression type, brass, as 
manufactured by Crawford Fitting Co. 

6.8. All threaded joints shall be made up with pipe dope such as RECTOR SEAL 
No. 5 applied sparingly over the male threads. Teflon tape is not acceptable. 
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7. NAMEPLATES 
7.1. VENDOR shall furnish and engrave all nameplates and legend plates in 

accordance with this specification and the Nameplate Engraving List. 

7.2. All nameplates and legend plates shall be fabricated of 1/16-inch thick 
laminated rigid phenolic and shall be permanently engraved.  

7.3. Unless specified otherwise on MIW drawings, nameplates shall have a WHITE 
BACKGROUND with BLACK LETTERING. 

7.4. Nameplates shall be fastened to the exterior of the cabinet steel by means of 
SCOTCH MOUNT double-sided adhesive vinyl foam tape. 

7.5. Nameplates located within the cabinet shall be fastened to the interior of the 
cabinet steel by means of SCOTCH MOUNT double-sided adhesive vinyl foam 
tape  

7.6. Nameplates shall be located within the cabinet adjacent to their associated 
device in a consistent manner, preferably above or to the right of the device. 
Nameplates on the face of the cabinet shall be located as specified on the MIW 
Cabinet Layout and Detail drawings. 

7.7. All nameplates shall be clearly visible and shall NOT be blocked by tubing, wire, 
wireways or any other components. 

7.8. Device identification nameplates, for example: DISPL-Numbers, AH-Numbers, 
CO-Numbers, LT-Numbers, PS-Numbers, SW-Numbers, PL-Numbers, PB-
Numbers, CR-Numbers, and Chassis Numbers shall be engraved in 
accordance with the device number assignments shown on the applicable MIW 
Wiring Diagram or Cabinet Layout and Detail drawing.  

7.9. Nameplates for ISA type Instrument Tag-Numbers, field cable terminal blocks 
and instrument power distribution blocks shall be engraved in accordance with 
the MIW Cabinet Layout and Detail drawings. 

7.10. Character design shall be plain, block style, sans serif per Namel Standards, or 
equal. DRAFT
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7.11. Nameplate and lettering dimensions shall be as follows: 

LETTER HEIGHT: SIZE A:3/16" 

SIZE B:3/8” 

SIZE C: 3/8” 

LETTER WIDTH: = 0.6 X HEIGHT 

DISTANCE BETWEEN LETTERS: = 0.125 X HEIGHT 

STROKE WIDTH OF LETTERS: = 0.125 X HEIGHT 

NAMEPLATE HEIGHT: SIZE A: 1"  

SIZE B: 1 1/2” 

SIZE C: 1 1/2” 

NAMEPLATE WIDTH:  SIZE A: 3"  

SIZE B: 6" 

SIZE C: AS REQUIRED 
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NAMEPLATE ENGRAVINGS 
N-No. 1ST LINE 2ND LINE 3RD LINE  SIZE 

1 MONOSCOUR FILTER SOLENOID VALVE CABINET SVC-A  B 

2 Filter A Service Inlet Valve XV-001A  A 

3 Filter A Service Outlet Valve XV-002A  A 

4 Filter A Drain Valve XV-003A  A 

5 Filter A Air Inlet Valve XV-004A  A 

6 Filter A Backwash Inlet Valve XV-005A  A 

7 Filter A Backwash Outlet Valve XV-006A  A 

8 Instrument Air Supply    A 

11 MONOSCOUR FILTER SOLENOID VALVE CABINET SVC-B  B 

12 Filter B Service Inlet Valve XV-001B  A 

13 Filter B Service Outlet Valve XV-002B  A 

14 Filter B Drain Valve XV-003B  A 

15 Filter B Air Inlet Valve XV-004B  A 

16 Filter B Backwash Inlet Valve XV-005B  A 

17 Filter B Backwash Outlet Valve XV-006B  A DRAFT
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N-No. 1ST LINE 2ND LINE 3RD LINE  SIZE 

18 Instrument Air Supply    A 
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8. TESTING 
8.1. All testing required by this section of the specification shall be performed and 

CERTIFIED, in writing, by the VENDOR PRIOR to the performance of functional 
testing by MIW's Engineer.  

8.2. VENDOR shall submit such certification to MIW as soon as all VENDOR tests 
are successfully completed. Such notification signifies that the Cabinet is finished 
and ready to turn over to MIW's Engineer for functional testing. Any re-testing 
performed by MIW's Engineer due to incompleteness of the Cabinet shall be at 
the expense of the VENDOR. 

8.3. Electrical tests shall demonstrate freedom from unintentional grounds and 
accuracy of the wiring for all Cabinet mounted devices. 

8.4. All tests shall be performed in accordance with the applicable ANSI Standards. 

8.5. The following test(s) are required to be performed by the VENDOR: 
8.5.1. All wiring shall be given a continuity check to verify agreement with 

MIW's wiring diagrams 

8.5.2. All pneumatic connections shall be tested of leak tight connections. 
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SECTION 1 
EQUIPMENT CHECK 
 
Before uncrating, check the packing slip carefully to be sure all the parts have been received.  All 
accessories are listed as separate items on the packing slip, and small important accessories such as 
lubricants and base covers can be overlooked or lost.  After every item on the packing slip has been 
checked off, uncrate carefully.  Register a claim with the carrier for lost or damaged equipment. 
 

 
Customers are cautioned to provide adequate protection, warning and safety equipment 
necessary to protect personnel against hazards involved in installation and operation of this 
equipment in the system or facility. 

 
 
STORAGE 
 
Your Gardner Denver Blower Package was packaged at the factory with adequate protection to permit 
normal storage for up to six (6) months. 
 
If the unit is to be stored under adverse conditions or for extended periods of time, the following additional 
measures should be taken to prevent damage. 
 

1. Store the blower in a clean, dry, temperature controlled (if possible) area. 
 

2. Make certain inlet (vacuum package only) and discharge air ports are tightly covered to 
prevent foreign material from entering the air box. 

 
3. All exposed, non-painted surfaces should be protected against rust and corrosion. 

 
4. Provide adequate protection to avoid accidental mechanical damage. 

 
5. In high humidity or corrosive environments, additional measures may be required to prevent 

rusting of the blower internal surfaces. 
 

6. To prevent rusting of gears, bearings, etc., the oil reservoirs may be filled with normal 
operating oil. 

 
 

 

 
Before running the blower, drain the oil and replace to the proper operating level with clean, 
fresh lubricant. 

 

 
7. Rotate the blower shaft (10 to 25 turns) monthly during storage.  Inspect the blower shaft 

(near the shaft seal area) monthly and spray with rust inhibitor if needed. 
 

8. For long term storage (over six (6) months), contact Gardner Denver Customer Service for 
recommendations. 
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REMOVING PROTECTIVE MATERIALS 
 

 

 
Follow the safety directions of the solvent manufacturer. 

 
Package inlet (vacuum package only) and outlet connections are temporarily capped to keep out dirt and 
other contaminants during shipment.  These covers must be removed before start-up. 
 
The internal surfaces of all Gardner Denver blowers are mist sprayed with a rust preventative to protect 
the machine during shipment.  Remove this film upon initial startup, using any commercial safety solvent.  
Blower internals can be accessed by removing the flexible coupling on either the inlet or discharge side of 
the blower.  Care must be exercised to lock out the blower to prevent start-up. 
 

 
Rotating components will cause severe injury in case of personal contact.  Keep hands away 
from blower inlet and discharge ports. 

 
On the belt drive, the belt tensioning device has been disabled for shipping. Refer to Section 4 
MAINTENANCE - BELT REPLACEMENT for tensioning procedure. 
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OUTDOOR INSTALATION 

Climatic Conditions Measures 

Strong sunlight Protect with a canopy 

Rainy / Snow Protect with a canopy 

Temperature < - 4 °F Use only enclosed blower package and heat inside air before any start-up 

Wind > 65.62 ft/s. Protect  with windbreak walls 

Hoarfrost Heat inlet silencer 

Dust / Sand storm Special filter with pre-separator 

 
NOTICE 

Note: For different climate conditions contact Gardner Denver Inc. or an authorized                   
distributor. 
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FRAME-1 BLOWER PACKAGES, UNENCLOSED and ENCLOSED, PRESSURE,  
CLOSED-LOOP and VACUUM OVERALL DIMENSIONS 

 

 
 

All Dimensions in Inches 

FRAME 
SIZE A DN B C WEIGHT 

(Lbs) 

1 18.00 65 3.00 3.00 176.37 

 
NOTICE 

Weight is without motor. 
FIGURE-2.8
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FRAME-2 BLOWER PACKAGES, UNENCLOSED and ENCLOSED, PRESSURE,  
CLOSED-LOOP and VACUUM OVERALL DIMENSIONS 

 

 
 

All Dimensions in Inches 
FRAME 

SIZE A DN B C WEIGHT(Lbs) 
UNENCLOSED 

WEIGHT(Lbs) 
ENCLOSED 

2 25.87 100 4.50 4.50 672.41 1014.13 

 
NOTICE 

Weight is without motor. 
 FIGURE-2.9
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FRAME-3 BLOWER PACKAGES, UNENCLOSED and ENCLOSED, PRESSURE,  
CLOSED-LOOP and VACUUM OVERALL DIMENSIONS 

 

 
 

All Dimensions in Inches 

FRAME SIZE & TYPE MODEL A DN B C WEIGHT (Lbs.) 
UNENCLOSED 

WEIGHT (Lbs.) 
ENCLOSED 

3 PRESSURE RBS65 THRU 95 34.09 
150 6.62 N/A 

1399.94 2116.44 

200 N/A 8.62 

3 CLOSED-LOOP RBS65 THRU 95 34.09 150 6.62 N/A 

3 VACUUM 

RBS66 34.09 150 6.62 N/A 

RBS75 THRU 86 37.24 150 6.62 N/A 

RBS95 40.39 150 6.62 N/A 

 
NOTICE 

Weight is without motor. 
FIGURE-2.10 



 

20 
 

FRAME-4 BLOWER PACKAGES, UNENCLOSED and ENCLOSED, PRESSURE,  
CLOSED-LOOP and VACUUM OVERALL DIMENSIONS 

 
 

 
NOTICE 

Weight is without motor. 
All Dimensions in Inches 

 
FIGURE-2.11 
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FRAME-4 BLOWER PACKAGES, UNENCLOSED and ENCLOSED, PRESSURE,  

CLOSED-LOOP and VACUUM OVERALL DIMENSIONS (Continued) 
 

All Dimensions in Inches 

FRAME SIZE & TYPE MODEL A DN B C WEIGHT (Lbs.) 
UNENCLOSED 

WEIGHT (Lbs.) 
ENCLOSED 

4 PRESSURE 

RBS86 & 115 47.56 
200 6.62 N/A 

3593.54 4828.12 

300 N/A 12.75 

RBS105 & 106 45.95 
200 6.62 N/A 

300 N/A 12.75 

RBS125 & 106 48.66 
250 10.75 N/A 

300 N/A 12.75 

RBS135 53.39 
250 10.75 N/A 

300 N/A 12.75 

4 CLOSED-LOOP 
RBS65 THRU 95 42.83 200 6.62 N/A 

RBS125 THRU 135 47.40 250 10.75 N/A 

4 VACUUM 

RBS86 & 115 47.56 200 8.62 N/A 

RBS105 & 106 44.80 200 8.62 N/A 

RBS125 & 106 47.40 250 10.75 N/A 

RBS135 52.13 250 10.75 N/A 

 
NOTICE 

Weight is without motor. 
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FRAME-5 BLOWER PACKAGES, UNENCLOSED and ENCLOSED, PRESSURE, 

CLOSED-LOOP and VACUUM OVERALL DIMENSIONS 

 
 

All Dimensions in Inches 

FRAME SIZE & TYPE MODEL A DN B C WEIGHT (Lbs.) 
UNENCLOSED 

WEIGHT (Lbs.) 
ENCLOSED 

5 PRESSURE 

RBS 126 58.00 

300 12.75 15.75 

5599.74 6944.56 

RBS145 62.28 

RBS155 62.68 

RBS165 65.75 

5 CLOSED-LOOP/VACUUM 

RBS126 57.56 

300 12.75 N/A RBS145 & 155 62.28 

RBS165 65.35 
 

NOTICE 
Weight is without motor. 

FIGURE-2.12 
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SECTION 3 
OPERATION 
 

 
Future operating problems can be avoided if proper precautions are observed when the equipment is first 
put into service. 
 
Before starting under power, the blower should be turned over by hand to make certain there is no 
binding, or internal contact. 
 
Each size blower has limits on pressure differential, running speed, temperature rise, and discharge 
temperature which must not be exceeded. 
 

 
Operating beyond the specified operating limitations will result in damage to the unit. 

 
It is important that the pressures and temperatures are measured directly at the ports of the blower to 
avoid error that may be caused by intervening pipe runs, fittings, etc. 
 
Relief valves are supplied to protect against excessive pressure or vacuum conditions.  These valves 
should be tested at initial startup to be sure they are adjusted to relieve at or below the maximum 
pressure differential rating of the blower. Refer to pages 34 and 35 for details. 
 
In some instances, pressure may be relieved at a lower point than the blower maximum in order to protect 
the motor or the equipment by the blower. 
 
Discharge temperature switches are required to protect against excessive inlet restriction or inlet 
temperatures.  Blower damaged caused by failure to wire the fan controller to the drive motor starter or 
VFD will void the blower warranty. 
 
Check valves are installed at the factory in the discharge line on pressure blowers and in the inlet line on 
vacuum blowers to protect the blower from motoring backwards when shut down under load. 
 
For enclosed packages, always operate the package with the panels closed for optimum cooling and 
noise control. Operating with panels removed will cause over heating and excess noise levels. 
 

NOTICE 
Blower speed, line losses, elevation, and increased inlet temperatures will affect the maximum 
operating limitations. 

 
PIPING 
 
Inlet and discharge connections on all blowers are large enough to handle maximum volume with 
minimum friction loss.  Reducing the pipe diameter on either inlet or discharge for a vacuum or pressure 
package will only create additional line loss and increase the overall pressure differential. 
 
Excessive weight and thermal expansion of piping and fittings will cause internal misalignment and 
premature wear.  Never allow the blower package to carry the weight of the pipe.  A spool or sleeve-type 
expansion joint must be installed between the unit and the piping.  Where a flexible connection is not 
possible, the weight of the rigid connection must be separately supported.  All system piping must be 
cleaned internally before connecting the blower. 
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PERFORMANCE LIMITS AND WORKING CONDITIONS 
Operating Environments 
Your blower package is suitable to operate only in a dust free environment with non-explosive or 
corrosive atmosphere of air or nitrogen. 

 
WARNING: Your blower package is not suitable to operate in ambient conditions with explosive, toxic or 
dangerous gases. 
WARNING: Your blower package is not suitable to ingest liquids into the intake. Severe damage will 
occur. 
 
Performance Limits 

FRAME 
SIZE Blower 

RPM P1 [psi] 
P2-P1 

P2/P1 T1 [°F] T2 
[°F] 

T2-T1 
[°F] [psi] 

MAX MIN(1) MAX MIN MAX MAX MIN MAX MAX MAX 

1 
15 

5000 1200 P0+0.73 P0-7.25 
13.05 

2 -13 122 266 
230 

25 10.15 194 

2 

35 

4800 1000 

P0+1.45 P0-7.25 

14.50 

2 -13 122 302 

266 

45 14.50 230 

46 10.15 194 

55 
4800 

900 

14.50 266 

65 14.50 230 

66 3900 10.15 194 

3 

66 4800 900 

P0+1.45 P0-7.25 

10.15 

2 -13 122 

302 194 

75 
3800 

700 

14.50 

302 
(2) 

266 

85 14.50 230 

86 
3000 

10.15 194 

95 550 14.50 266 

4 

86 3800 700 

P0+1.45 P0-7.25 

10.15 

2 -13 122 302 
(2) 

194 

105 
3000 550 

14.50 230 

106 10.15 194 

115 
2400 

450 

14.50 266 

125 14.50 230 

126 
1800 

10.15 194 

135 350 14.50 266 

5 

126 2400 450 

P0+1.45 P0-7.25 

10.15 

2 -13 122 302 
(2) 

194 

145 
1800 350 

14.50 230 

155 10.15 194 

165 1500 300 14.50 266 

 

Po Atmospheric pressure 
FIGURE-3.0 

P1 Blower inlet absolute pressure T1 Blower inlet temperature 

P2 Blower outlet absolute pressure T2 Blower outlet temperature 

1. Resonance phenomena in the plant is possible when speed of rotation is close to the minimum. 
2. 320°F for blowers /R-F. 
3. Discharge temperature switches are strongly recommended to protect against excessive inlet restriction and 

inlet temperatures. 
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Forbidden Uses 

 
 

Forbidden Use Risk Measures 

Operation in explosive atmosphere 
Fire and explosion 

Forbidden Uses 

Suction of explosive gases 

Suction of toxic and dangerous 
gases 

Environment pollution 
Risk of operators health 

Operation with shut off valve locked 

Overheating 

Fire 

Blower stall and ejection of parts 

Operation with noise hood fan 
motor not working 

Overheating 

Fire 

Blower stall and ejection of parts 

Suction of liquids Blower stall and ejection of parts 
Install a liquid separator on the 
suction nozzle of the blower 

Operation with wrong direction of 
rotation 

Ejection of dangerous 
substances 
Blower stall and ejection of parts 

Inform the qualified personnel 
charged with the blower package 

Operation with speed higher than 
the maximum one 

Blower stall and ejection of parts 
Use suitable limits to the motor speed 
when it is supplied with frequency 
converter Operation with speed lower than 

the minimum one 

Operation with pressure                     
(P1) higher than the maximum one 

Ejection of dangerous 
substances 

Inform the qualified personnel 
charged with the blower package 

Operation with pressure                      (P1) 
lower  than the minimum one 

Blower stall and ejection of parts 

Operation with pressure                 (P2-P1) 
higher  than the maximum one 

Blower stall and ejection of parts 

Operation with pressure ratio         (P2/P1) 
higher  than 2 

Overheating 

Fire 

Blower stall and ejection of parts 
Operation with temperature                 (T1) 
higher  than the maximum one 

Operation with temperature                 (T1) 
lower  than the minimum one 

Blower stall and ejection of parts 

Operation with temperature                 (T2) 
higher  than the maximum one 

Overheating 

Fire 

Blower stall and ejection of parts 

Operation with temperature            (T2-T1) 
higher  than the maximum one 

Blower stall and ejection of parts 
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RESIDUAL RISK 
 

Hazard 
UNI EN 1012-1 Compressor 

Residual risk 

ENCLOSED PACKAGES UNENCLOSED PACKAGES 

Cutting, severing, drawing in, trapping, 
entanglement, friction and abrasion 

None with sound hood closed. 
With open sound hood see UNENCLOSED 
PACKAGES column. 

Do not approach the transmission guard and 
SPF nozzle with no suitable clothes. 

Advice in the manual. 

Fluid ejection 
Discharge of relief valve 
Label C.9 on the sound hood 
Advice in the manual 

Discharge of relief valve 

Label C.9 on the valve body 

Advice in the manual 

Ejection of parts 
None with sound hood closed. 
With open sound hood see UNENCLOSED 
PACKAGES column. 

Overcoming the operation limits can cause 
the risk of ejection of parts.  

Loss of stability None  

Electric installation 
None only for the principal motor supplied 
directly by Gardner Denver Inc. and for the 
fan motor. 

None only for the principal motor supplied 
directly by Gardner Denver Inc. 

Electrostatic phenomena 

External influences on electrical equipment   

Thermal safety 
None with sound hood closed. 
With open sound hood see UNENCLOSED 
PACKAGES column. 

The surface of the blower and of the 
discharge silencer can be higher than 158 °F. 

Label C.7 on the surfaces  

Advice in the manual 

Noise 
None with sound hood closed. 
With open sound hood see UNENCLOSED 
PACKAGES column. 

The sound pressure level can be higher than  
85 dB (A). 
Wear the noise protection devices 
Label C.2 on the inlet filter 

Advice in the manual 

Suction of liquids Forbidden use can cause the risk of suction of liquids. 

Gas Forbidden use can cause the risk of suction of dangerous gases. 

Fire and explosion  

Overcoming the operation limits can cause the risk of fire and explosion. 

Operation with shut-off valve locked can produce the risk of fire. 

Improper maintenance can cause the overheating and the risk of fire. 

Failure of energy supply  None 
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PACKAGE STARTUP CHECKLIST 
 
This startup procedure should be followed during the initial installation and after any shutdown periods or 
after the blower has been worked on or moved to a new location.  It is suggested that the steps be 
followed in sequence and checked off       in the boxes provided. 
 
 
 1. Complete the Blower Startup Checklist provided in this manual (see pages 32 and 33). 
 

2. Remove all packing material. 
 
3.  Ensure the placement of the package follows the illustration provided. 

 
4. Ensure the motor is installed correctly and wiring is done correctly by certified electrician. 

 
5. Activate belt tensioner. 

 
6. All piping connected to the blower is fastened correctly without any weight load exerted on the 

package. 
 

7. Ensure no debris is obstructing the piping and blower.  Debris that is suctioned into the 
blower can cause blower failure. 

 
8. Jog motor to check that rotation is in proper direction, and to be certain motor and blower turn 

freely and smoothly.  Refer to rotation arrow on blower side of belt guard. 
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ROBOX Blower 
Oil Quantity (gallons) 

Gears 
side 

Drive 
side Total 

1 15-25 0.11 0.08 0.19 

2 
35-45-46 0.20 0.11 0.31 

55-65-66 0.32 0.16 0.48 

3 

65-66 0.48 0.29 0.77 

75-85-86 0.69 0.37 1.06 

95 1.08 0.55 1.64 

4 

86 1.06 0.42 1.48 

105-106 1.45 0.61 2.06 

115-125-126 1.80 0.92 2.72 

135 3.30 1.77 5.07 

5 

126 1.80 1.14 2.93 

145-155 3.30 1.98 5.28 

165 5.28 3.04 8.32 
 

FIGURE-4.2 





 

40 
 

MOTOR BEARINGS RE-GREASING 
 
Only for the motors provided with the greasing devices DE and NDE (see Figure-4.4) check the motor 
instructions manual. In default of the specific instruction of the motor manufacturer use the table below for 
the grease quantity and re-greasing interval in hours of operation. 
 

NEMA 
FRAME 

BEARING 
AEON PD Grease 

g/bearing 
3600 rpm 1800 rpm 

254/6T 
6309 

(BALL) 
13 20000 25000 

284/6T 
6311 

(BALL) 
18 14000 25000 

324/6T 
6312 

(BALL) 
21 12000 25000 

364/5T 
6314 

(BALL) 
27 4000 12000 

404/5T 
NU316 

(ROLLER) 
34 N/A 7000 

444/5T 
445/7T 

NU319 
(ROLLER) 

45 N/A 5000 

447/9T 
NU322 

(ROLLER) 
60 N/A 4000 

504/5T 
NU319 

(ROLLER) 
45 N/A 5000 

586/7T 
588/9T 

NU322 
(ROLLER) 

60 N/A 4000 

 

 

 
Excess grease causes bearing overheating, resulting in bearing failure. 

 

FIGURE-4.4 

DE 

NDE 
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Check the V-Belt Tension 
 

 
Excessive V-belt tension could damage the blower and the motor. Please refer to Gardner Denver 
Inc. for details. 
 
Elastic Belt Tensioning Device for V-Belts 
 
Use this solution for groups with extensible belts, such as poly-V, Eagle. When the belt tensioning unit is 
elastic, a device for transport safety is needed. NOTE: Tension to NEW value, test and possibly re-
tension. Record the new and used frequency on the appropriate sticker. 
 

 
FIGURE 4.5 

 
Fixed Belt Tensioning Device for Synchronous Belts 
Use this solution for units with synchronous belts, such as Gates Carbon Volts. When the belt tensioning 
unit is blocked, it does not require any transport safety device. 

                                                                             
FIGURE 4.6
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Recommended Spare Parts 
In the table below are indicated the recommended spare parts for normal use of the blower package according 
forecast timing. For the spare parts for the blower, refer to the blower manual. 

Parts Description 

Recommended Quantity Required per Time Interval 

Estimated 
Replacement 

Interval 
(hours) 

Start-up 2 year 5 year 10 year 

Blower 
Package 

Filter element  1 2 5 10 

V-belt  (set)  1 1 2 4 

Transmission pulleys  1 1 2 4 

Flex tube for /P, /V, /C (set)  1 1 2 4 

Flex tube for /V, /C (set)  1 1 2 4 

Flex tube for /C (set)  1 1 2 4 

VRC Flapper  1 1 2 4 

Starting valve gasket  1 1 2 4 

Starting valve diaphragm  1 1 2 4 

 
When ordering replacement parts, always specify package type, serial number and date of manufacture 
of the package. 
 
WARNING: Use only Gardner Denver original spare parts and accessories. 
 

NOTICE 
Gardner Denver Inc. will not be liable for any damage, breakdown and injury due to use of non-
original spare parts or accessories. 
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OTHER PROBLEMS AND CAUSES 

Operating problems List of Causes (see table page-49) 

The motor does not start up and there is no noise 1-3-4 

The motor does not start up, but humming noise heard 2-3-4-5-6-7 

Automatic cut off just after start up 3-4-5-6-7-13-14-15-16 

Inlet pressure different from the rated value 13-14 

Capacity zero 

 

   STOP BLOWER PACKAGE IMMEDIATELY 
 

13-14-17-18-20-21-22 

Outlet pressure different from the rated value 

 

   STOP BLOWER PACKAGE IMMEDIATELY 
 

5-8-13-14-15-16 

Outlet temperature different from the rated value 

 

   STOP BLOWER PACKAGE IMMEDIATELY 
 

15-19-20-22-23 

High absorbed power 3-5-6-7-15-16-17-18-19-20-21-22 

Oil and/or liquid leakage 5-11-12-23 

High oil temperature 5-6-7-9-24-25 

Unusual noises and/or vibrations 

 

   STOP BLOWER PACKAGE IMMEDIATELY 
 

5-6-7-9-24-25 

Relief valve does not close 15-16-17-18-19-20 

Start valve does not close 26-27-28 

Warning: 

Warning: 

Warning: 

Warning: 
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Ref. No. Cause Solution Ref. 

1 At least two of electric connections have 
been cut off 

Check the fuses, terminal boards and connection 
cables and if required replace them 

4.6 

2 One electric connection has been cut off See point 1 4.6 

3 Incorrect electric connection Check electric system 4.6 

4 Faulty motor Check the electric motor 4.6 

5 Rotors making contact Check the internal clearances of the rotors and of 
the gears 

6.7.4 

6 Scale deposits in the compression 
chamber 

Clean the compression chamber and the rotors 
6.7.2 

7 Intake of foreign particles Remove the foreign particles and check the 
clearances 

6.7.4 

8 Rotors are worn Check the internal clearances 6.7.4 

9 Bearing are worn Replace the bearings (1) 

10 Gaskets are worn Replace the gaskets (1) 

11 Drive shaft seal is worn Replace the seal 6.7.1 

12 Oil level plugs are broken Replace the oil levels  

13 Filter clogged Clean or replace it 6.3 

14 Inlet piping is clogged (only /C) Check piping and remove obstruction (2) 

15 Outlet piping is clogged Check piping and remove obstruction (2) 

16 Shut-off valve closed Open it (2) 

17 Check valve positioned in wrong 
direction 

Correct it 
(2) 

18 Wrong relief valve setting Reset it 5.4 

19 Small pipe line section Increase it 4.1 

20 Wrong transmission ratio  Correct it 6.5 

21 V-belts drive Check V-belts tension / replace V-belts 6.3 

22 Wrong direction of rotation Correct it 5.2 

23 High oil level Correct it 6.1 

24 Motor secured properly Fix it 6.4 

25 
Package secured properly Fix it 

4.3.1 

4.3.2 

26 No counter pressure Adjust the starting valve 

Generate the counter pressure 

5.4.2 

(2) 

27 Faulty diaphragm Replace it  

28 Diaphragm chamber leaking Make it air tight  

 
1. Refer to blower manual. 
2. Contact factory for assistance. 

 





 

 
 

NOTES 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
  
 
 
 
 
 
 
 





5 psi

6 psi

7 psi

8 psi

9 psi

10 psi

11 psi

Nominal Motor Rating hp

Poles #

Full Load Current Max.@460V(2) Amps

Standard Drive Motor Detail IP

Drive Motor Manufacturer (3)

Drive Motor Speed rpm

Cooling Data
Ventilating Fan Capacity CFM

Full Load Current Max. Amps

Size of Cooling Air Inlet Aperture inch (mm)

Size of Cooling Air Outlet Aperture inch (mm)

Total Power Consumption W (hp)

Max. allowable pressure drop in duct 
@ambient 95°F / 113°F

Pa

Blower Oil Capacity (Gear & Drive) gal. (liter)

Discharge Connection Size inch (mm)

Inlet Connection Size (C/L Only) inch (mm)

Length in. (mm)

Width in. (mm)

Height (Lid Closed) in. (mm)

Weight (Without Motor) lb.(kg)

Outline Dwg.

Length in. (mm)

Width in. (mm)

Height in. (mm)

Weight (Without Motor) lb. (kg)

Outline Dwg.

(1) Measured in free field conditions in accordance with the ISO 2151, tolerance ± 3dB

Gardner Denver policy is one of continuous improvement and we therefore reserve the right to alter specifications without prior notice.

29.90 (759.5)

388.83 (176.37)

TEN03145

RBS 25RBS 15

38 (965.5)

27.83 (707)

29.43 (747.5)

388.83 (176.37)

TEN03135

714.47 (324.08)

301RBX800

31.89 (810)

29.92 (760)

40.16 (1020)

714.47 (324.08)

301RBX800

3 (75)

RBS 15 RBS 25

WEG

3530 1765

WEG

3 (75)

3 (75)

80.5 (0.108)

IP55 IP55

15

0.19 (0.72)

3 (75)

7.87 (200)

595

0.35

7.87 (200)

66.7 (0.089)

IQRB Frame 1
Technical Information Sheet

460V / 60 Hz

3 5 7.5 10

216

Disch. 
Temp 
above 

Ambient 
(°F)

Form #: EDS30

147

169

191

72

87

102

117

133

149

<70

80.5 (0.108)

RBS 15

520

0.7

0.19 (0.72)

RBS 25

95 80

169

2 4

17.2

7.87 (200)

230V - 50 Hz 230V - 60 Hz

1755

71.00

18.0

Disch. Temp 
above 

Ambient (°F)

71

86

102

Free Field 
Noise Level 
for Enclosed 

Unit          
(dB(A)) (1)

5.7

Weight, Dimensions & Capacities

2.1

2.5

3.0

RBS 15
Performance Data

Working Pressure Blower Shaft 
Power (hp)

Free Field 
Noise Level 
for Enclosed 

Unit          
(dB(A)) (1)

Enclosed Unit Data

7.87 (200)

95

6.6

1765

7.87 (200)

520

0.29

Unenclosed Unit Data (Pressure)

31.89 (810)

29.92 (760)

40.16 (1020)

Blower Shaft 
Power (hp)

3.6

4.4

4.2

3.4

50 CFM 100 CFM

<70

<70

Disch. Temp 
above 

Ambient (°F)

84

104

125

<70

<70

4.9

WEG

2

3.9

IP55

<70

<70

4.9

5.6

27.83 (707)

3.9

10.5

11.6

9.5135 <706.2
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4

8.76

151 70.00

<70

6.9

7.7

118

38.7 (983)

<70

7.87 (200)

115V - 60 Hz

3510

4

3.68

IP55

[Eng. Rev. 2]  
5/13/2019

Machine 
Version: A

7.6

8.6

<70

WEG

RBS 25

Electrical Data

150 CFM

2

11.6

17603510

(3) Baldor motors are also available

2 4

5.96 6.4

IP55 IP55 IP55

3520 1765 3515

WEG

IP55

12.4

IP55

(2) Wiring, wire sizes, and over current protective devices utilized to power the blower should be selected and installed in accordance with all applicable local electrical codes. NEC table 430.250 can be utilized to determine wire 
sizing only for fixed speed blowers, however local electrical codes always take precedence and should be consulted prior to sizing and running wire to operate the blower.

Free Field Noise 
Level for 

Enclosed Unit    
(dB(A)) (1)

72

72

73

73

6.41

IP55

74

74

75

Blower Shaft 
Power (hp)

2 4
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MAINTAIN BLOWER RELIABILITY AND PERFORMANCE 
WITH GENUINE GARDNER DENVER 
PARTS AND SUPPORT SERVICES 

 
Factory genuine parts, manufactured to design tolerances, are developed for optimum dependability - - - 
specifically for your blower.  Design and material innovations are born from years of experience with hundreds of 
different blower applications.  When you specify factory genuine parts you are assured of receiving parts that 
incorporate the most current design advancements manufactured in our state-of-the-art blower factory under 
exacting quality standards. 
 
Your AUTHORIZED DISTRIBUTOR offers all the backup you require.  A worldwide network of authorized 
distributors provides the finest product support in the blower industry. 
 

1. Trained technical representatives to assist you in selecting the correct replacement parts. 
 

2. Complete inventory of new machines and new, genuine factory parts. 
 

3. A full line of factory tested AEON® PD blower lubricants, specifically formulated for optimum 
performance in all blowers. 

 
4. Authorized distributor service technicians are factory-trained and skilled in blower maintenance and 

repair.  They are ready to respond and assist you by providing fast, expert maintenance and repair 
service. 

 
INSTRUCTIONS FOR DETERMINING BLOWER CONFIGURATION 

 
1. Face the blower drive shaft. 
2. In a VERTICAL configuration, air flow is Horizontal. 
3. In a HORIZONTAL configuration, air flow is Vertical. 
4. In a vertical configuration, a BOTTOM HAND exists when the drive shaft is below the horizontal 

center line of the blower.  A TOP HAND exists when the drive shaft is above the horizontal center line 
of the blower. 

5. In a horizontal configuration, a RIGHT HAND exists when the drive shaft is to the right of the vertical 
center line of the blower.  A LEFT HAND exists when the drive shaft is to the left of the vertical center 
line of the blower. 

INSTRUCTIONS FOR ORDERING REPAIR PARTS 
 
For pricing, and ordering information contact your nearest AUTHORIZED FACTORY DISTRIBUTOR.  When 
ordering parts, specify Blower MODEL and SERIAL NUMBER (see nameplate on unit). 
 
Rely upon the knowledge and experience of your AUTHORIZED DISTRIBUTOR and let them assist you in 
making the proper parts selection for your blower. 
 

To Contact Gardner Denver or locate your local distributor: 
Visit:  www.contactgd.com/mobile 

Or 

Call:  (217)222-5400 
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INTRODUCTION 
YOUR KEY TO TROUBLE FREE SERVICE 

  
 
Thank you for investing in Gardner Denver quality.  The Gardner Denver reputation for rugged dependability has 
been earned by over 50 years of service in demanding, industrial operations where downtime cannot be tolerated 
and efficient blower performance is expected. 
 
Your Gardner Denver RBS blower is a precision engineered blower that has been carefully manufactured and 
thoroughly tested at the state-of the art Gardner Denver Blower Factory in PARMA, ITALY. 
 
As with other precision machinery, there are several relatively simple installation, operation and maintenance 
procedures that you must observe to assure optimum blower performance.  There is no guesswork in the 
manufacture of your highly advanced RBS blower and there must be none in preparing the blower to get the job 
done in the field. 
 
The purpose of this manual is to help you properly install, operate and maintain your RBS blower.  It is essential 
that you review all sections of this manual in preparation for installing your blower.  Follow the instructions for 
installing your blower.  Follow the instructions carefully and you will be rewarded with trouble-free Gardner Denver 
RBS service year in and year out. 
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SECTION 1 
EQUIPMENT CHECK 
 

Before uncrating, check the packing slip carefully to be sure all the parts have been received.  All accessories are 
listed as separate items on the packing slip, and small important accessories such as relief valves can be 
overlooked or lost.  After every item on the packing slip has been checked off, uncrate carefully.   
 

NOTICE 
Register a claim with the carrier for lost or damaged equipment. 

 

 
Customers are cautioned to provide adequate protection, warning and safety equipment necessary to 
protect personnel against hazards involved in installation and operation of this equipment in the 
system or facility. 

 
STORAGE 
 

Your Gardner Denver Blower was packaged at the factory with adequate protection to permit normal storage for 
up to six (6) months. 
 

If the unit is to be stored under adverse conditions or for extended periods of time, the following additional 
measures should be taken to prevent damage. 
 

1. Store the blower in a clean, dry, heated (if possible) area. 
2. Make certain inlet and discharge air ports are tightly covered to prevent foreign material from entering 
 the air box. 
3. All exposed, non-painted surfaces should be protected against rust and corrosion. 
4. Provide adequate protection to avoid accidental mechanical damage. 
5. In high humidity or corrosive environments, additional measures may be required to prevent rusting of 
 the blower internal surfaces. 
6. To prevent rusting of gears, bearings, etc., the oil reservoirs may be filled with normal operating oil. 

 

 

 
Before running the blower, drain the oil and replace to the proper operating level with clean, fresh 
lubricant. 

 
7. Rotate the blower shaft (10 to 25 turns) weekly during storage.  Inspect the blower shaft (near the shaft 
 seal area) monthly and spray with rust inhibitor if needed. 
8. For long term storage (over six (6) months), contact Gardner Denver Compressor Division Customer 
 Service for recommendations. 

 

REMOVING PROTECTIVE MATERIALS 
 

The shaft extension is protected with rust inhibitor which can be removed with any standard solvent.   
 

 

 
Follow the safety directions of the solvent manufacturer. 
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Blower inlet and outlet are temporarily capped to keep out dirt and other contaminants during shipment.  These 
covers must be removed before start-up. 
 
The internal surfaces of all RBS units are mist sprayed with a rust preventative to protect the machine during 
shipment.  Remove this film upon initial startup, using any commercial safety solvent.  Position the blower so that 
the inlet and discharge connections are in the vertical position (vertical airflow).  On vertically mounted units, it will 
be necessary to lay the unit on its side supporting the ends of the unit so as not to restrict the port on the bottom 
side.  Place a shallow pan on the underside of the unit.  With the blower disconnected from power, spray the 
solvent in the top port, rotating the impellers by spinning the shaft manually.  Continue this procedure until the unit 
is visibly clean. 
 

 
Rotating components will cause severe injury in case of personal contact.  Keep hands and loose 
clothing away from blower inlet and discharge ports. 
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SECTION 2 
INSTALLATION 
 
LOCATION 
 
Install the blower in a well lit, clean dry place with plenty of room for inspection and maintenance. 
 
FOUNDATIONS 
 
For permanent installation we recommend concrete foundations be provided, and the equipment should be 
grouted to the concrete.  It is necessary that a suitable base be used, such as a steel combination base under 
blower and motor, or a separate sole plate under each.  Before grouting, equipment must be leveled, free of all 
strains, and anchored so no movement will occur during setting of grout.  After grout has completely hardened, a 
recheck is necessary to compensate for shrinkage, etc.  If required, add shims under blower feet after final 
tightening of foundation anchor bolts to remove strain from the blower housing. 
 
Where jack screws or wedges are used during grouting, they must be backed off and wedges removed before 
final tightening of anchor bolts.  Refer to grouting instructions. 
 
Where a concrete foundation is not feasible, care must be taken to insure that equipment is firmly anchored to 
adequate structural members, restricting movement and vibration. 
 
MOUNTING CONFIGURATIONS 
 
The blower flex-mount design enables horizontal and vertical mounting configurations with top or bottom hand, 
right or left hand shaft positioning.  The units are discharge timed allowing rotation in one direction  
(refer to Figure 2-1).   
 
 
REPOSITIONING THE MOUNTING FEET 

 
1. Position the mounting feet to the desired location and snug the cap screw. 
 
2. Place the blower on its feet on a flat surface. 
 
3. Loosen mounting feet cap screws and level unit up.  The bench or blower base flatness should be 
within .002 of an inch. 

 

NOTICE 
If the unit is not flat within .002 of an inch, it will be necessary to shim the blower feet at installation. 
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RBS OVERHUNG LOAD 
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AEON PD Synthetic Lubricant should be drained after 6000 hours of operation.  Re-fill with fresh AEON PD oil. If 
mineral oil is used, perform the above oil change maintenance every 1500 hours.  Recommended service 
intervals are for normal blower operating conditions.  Severe operating conditions may warrant more frequent oil 
changes.  Laboratory analysis of lubricant should be used to help determine the optimum oil change interval. 
 
For best performance and equipment protection, use AEON PD Synthetic Lubricant, which has been specifically 
formulated for positive displacement blowers. 
 

NOTICE 
Flush the oil whenever a change is made from one type of oil to another. 

 
Drain the current lubricant as thoroughly as possible.  Refill with the new lubricant.  Fill to normal level of the 
blower, which is at the middle of the sight glass when the machine is not operating.  Run the blower for one hour. 
Shut off the blower and drain the lubricant completely.  Refill the blower again with the new lubricant. 
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   Do not damage the lip of the ring 43 or the seal faces of  the  mechanical seal for /TMS version 

 
 
Secure the sump 12A with the relevant screws. 

 
REINSTALL THE BLOWER 
 
Couple the motor as shown in paragraph 4.4.1 04.4.2 
Refill the sump 12A with new lubricating oil as per paragraph 6.1.2. 
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SECTION 7 
PARTS LIST  
 

7.1 RBS 15-25 Sectional drawing, FIGURE 7-1  
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7.2 RBS 35-106 Sectional drawing, FIGURE 7-2 
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7.3 RBS 115-225 Sectional drawing, FIGURE 7-3 
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OVERHAUL KIT 
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