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SECTION 1 

INTRODUCTION 

This Operations and Maintenance (O&M) Manual has been created as a guide for monitoring and 
maintaining the performance of the expanded bioventing blower system and vent well plumbing 
at Installation Restoration Program (IRP) Site 11 at Beale Air Force Base (AFB), California. 
Record drawings of the expanded bioventing system installed at IRP Site 11 have been provided 
to Beale Air Force Base (AFB) personnel. 

Bioventing is the forced injection of fresh air to enhance the supply of oxygen in subsurface soils 
for in situ bioremediation. A blower system is used to inject air into the soil, thereby supplying 
fresh atmospheric air (with approximately 20.8 percent oxygen) to contaminated soils. Once 
oxygen is provided to the subsurface, existing bacteria aerobically break down fuel residuals. 
Aerobic biodegradation is much more efficient than anaerobic biodegradation which occurs in 
oxygen depleted soils. 

Parsons Engineering Science, Inc. (Parsons ES) has installed an air injection bioventing system 
consisting of one air injection blower, three vent wells (VWs), five soil vapor monitoring points 
(VMPs), and associated piping at the site. Following the installation and testing of a pilot-scale 
bioventing system in 1993 and 1994, Parsons ES installed an expanded bioventing system and 
initiated system operation on 9 July 1996. The air injection rates of the expanded bioventing 
system were optimized at each vent well to assure adequate aeration of contaminated soils to 
promote aerobic biodegradation and limit the potential for vapor migration. 

Beale AFB personnel (or their subcontractors) are responsible for routine monitoring of the 
bioventing system. Parsons ES has trained Beale AFB personnel on the maintenance 
requirements of this plan. If significant problems are encountered with the operation of the 
system, Parsons ES should be notified so repairs can be made. Under the Extended Bioventing 
Project Option 1, Parsons ES is responsible for system repair for a 1-year period after system 
startup. Parsons ES will retain responsibility for system repair until August 1997. Should the 
bioventing system cease to operate or develop a significant problem, please call the Parsons ES 
Site Manager, Mr. Michael Phelps, at (510) 891-9085, or Mr. Craig Snyder, at (303) 831-8100. 
If the system ceases to operate, please have a base electrician verify that adequate power is being 
supplied to the bioventing system blower motor prior to notifying Parsons ES. 
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SECTION 2 

SYSTEM DESCRIPTION 

2.1    BLOWER SYSTEM 

A Gast R6 blower powered by a 3-horsepower direct drive motor was installed at IRP Site 11 in 
July 1996. The R6 blower is rated as having a maximum flow rate of 215 standard cubic feet per 
minute (scfm) at open flow and a maximum pressure of 60 inches of water. As installed, the 
blower at IRP Site 11 was producing an estimated flow rate of 20 actual cubic feet per minute 
(acfm) at a pressure of 10 inches of water. Approximately 10 acfm is being injected into VW-2 
and 10 acfm is being injected into VW-3 (at initial startup air was not being injected into VW-1). 
The remainder of the flow is being bled to the atmosphere. Flow was optimized to VW-2 and 
VW-3 based on the degree of hydrocarbon contamination present within soils in the vicinity of 
each VW. The blower system includes an inlet air filter to remove any particulates which are 
entrained in the inlet air stream and several valves and monitoring gauges which are described in 
Section 2.2. A schematic of the expanded bioventing blower system installed at IRP Site 11 is 
shown in the record drawings supplied to the base. Corresponding blower performance curves 
and relevant service information are provided in Appendix A. 

2.2    MONITORING AND FLOW CONTROL EQUIPMENT 

2.2.1 Monitoring Gauges 

The bioventing system is equipped with vacuum, pressure, and temperature gauges, and air 
velocity measurement ports. Gauges have been installed on the air injection system at the 
following locations: a vacuum gauge in the inlet piping and pressure and temperature gauges in 
the outlet piping. 

2.2.2 Flow Control Equipment 

Manual and automatic flow control valves (FCVs) have been installed on the bioventing blower 
system. Manual FCVs have been installed in the piping leading to each VW to enable the flow 
rate to each VW to be adjusted individually. An automatic FCV, or pressure relief valve (PRV), 
is used to protect the blower system from burning out if pressures rise due to pipe blockage. The 
PRV is set to bleed off flow at a preset pressure and thus prevent blower outlet pressure from 
ever exceeding the rated pressure. 

An additional FCV (bleed valve) has been installed to control the total air flow out of the blower 
by releasing excess air flow to the atmosphere. The FCVs have been set by Parsons ES personnel 
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to deliver a calculated amount of air to each VW and should not be adjusted unless directed to do 
so by Parsons ES personnel. 

The blower system has also been equipped with flow measurement ports. These ports consist of 
brass bushings installed in the outlet piping leading to each VW. These bushings, which should 
be plugged during system operation, allow the insertion of a thermal anemometer for the 
measurement of air velocity. These ports are used by Parsons ES for system optimization. 

Although the blower system installed at IRP Site 11 is relatively maintenance free, periodic 
system maintenance is required for proper operation and long life. Recommended maintenance 
procedures and schedule are described in detail in the instruction manuals included in Appendix 
A and briefly summarized in this section. 

Filter inspection should be performed with the system turned off. Do not change the flow control 
valve settings (valves have been pre-set for a specific flow rate) before re-starting the blower. 
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SECTION 3 

SYSTEM MAINTENANCE 

3.1    BLOWER/MOTOR 

The blower and motor are relatively maintenance free and should not require any maintenance 
during the operational period. Both the blower and motor have sealed bearings and do not 
require lubrication. 

3.2 AIR FILTER 

To avoid damage caused by passing solids through the blower, an air filter has been installed in- 
line before the blower. The paper filter element is accompanied by a polyurethane foam pre- 
filter. The filter should be checked weekly for the first 2 months of operation. A facility 
employee should determine the best schedule for filter replacement based on the first 2 months of 
system monitoring. The polyurethane pre-filters can be washed with lukewarm water and a mild 
detergent. Paper filter elements should never be washed, and should be disposed of and replaced 
as necessary. When the vacuum drop across the filter increases by approximately 10 inches of 
water from the vacuum when the filter was new, a dirty filter element should be suspected, and 
cleaning or replacement should be performed. The initial vacuum when the filter element was 
new was 8 inches of water. Therefore, the filter should be cleaned or replaced when the vacuum 
increases to 18 inches of water. Typical filter element replacement intervals range from 3 to 6 
months. 

To remove the filter, turn the system off at the electrical control panel, loosen the three clamps or 
the wing nut on the filter top, lift the metal top off the air filter, and lift the air filter element from 
the metal housing. Remove the polyurethane pre-filter (if applicable) and wash before replacing. 

The filter element is manufactured by Solberg Manufacturing, Inc. in Itasca, Illinois. Their toll 
free telephone number is 1-800-451-0642. Additional filters can also be obtained through 
Parsons ES. The Parsons ES contacts are Mr. Michael Phelps, at (510) 891-9085, and Mr. Craig 
Snyder, at (303) 831-8100. The part number for the replacement filter element is 30P. Spare air 
filter elements have been placed inside the blower enclosure. 

3.3 MAINTENANCE SCHEDULE 

The following maintenance schedule is recommended for the blower system. During the initial 
few months of operation more frequent monitoring is recommended to ensure that any startup 
problems are quickly corrected. A daily drive-by inspection is recommended during the initial 2 
weeks of operation to ensure that the blower system is still operating with no unusual sounds. 
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Thereafter monitoring inspections every 2 weeks are recommended (see Section 4). Preprinted 
data collection sheets for recording maintenance activities are provided in Appendix B. 

Maintenance Item 

Filter 

Maintenance Frequency 

Check once every 2 weeks, wash or 
replace as necessary (see Section 3.3). 
Inlet vacuum exceeding 18 inches of 
water indicates that the filter requires 
cleaning or replacement. 

3.4    MAJOR REPAIRS 

Blowers systems are very reliable when properly maintained. Occasionally, however, a motor or 
blower will develop a serious problem. If a blower system fails to start, and a qualified 
electrician verifies that power is available at the blower or starter, Parsons ES should be 
contacted to arrange for repairs. The Parsons ES contacts are Mr. Michael Phelps, at (510) 891- 
9085, or Mr. Craig Snyder, at (303) 831-8100. Parsons ES is responsible for major repairs 
during the first year of operation. 
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SECTION 4 

SYSTEM MONITORING 

4.1 BLOWER PERFORMANCE MONITORING 

To monitor the blower performance, the vacuum, pressure, and temperature will be measured. 
These data should be recorded every 2 weeks on a data collection sheet (provided in Appendix 
B). All measurements should be taken at the same time while the system is running. Because 
the systems are noisy, hearing protection should be worn at all times. 

4.1.1 Vacuum/Pressure 

With hearing protection in place, unlock and open the blower enclosure and record all vacuum 
and pressure readings directly from the gauges (in inches of water). Record the measurements on 
the data collection sheet. 

4.1.2 Temperature 

With hearing protection in place, open the blower enclosure and record the temperature readings 
directly from the gauges in degrees Fahrenheit (°F). Record the measurements on a data 
collection sheet (provided in Appendix B). The temperature change can be converted to degrees 
Celsius (°C) using the formula °C= (°F - 32) X 5/9. 

4.2 MONITORING SCHEDULE 

The following monitoring schedule is recommended for these systems. During the initial month 
of operation, more frequent monitoring is recommended to ensure that any start up problems are 
quickly corrected. Data collection sheets have been provided to assist your data collection and 
are included in Appendix B. 

Monitoring Item  Monitoring Frequency  

Vacuum/Pressure Once every 2 weeks 
Temperature Once every 2 weeks 

4.3 REPORTING MONITORING RESULTS 

System monitoring data sheets should be faxed to the Parsons ES Site Manager, Mr. Michael 
Phelps at (510) 835-4355, once every 2 months. However, if a significant change in the system 
temperature or pressure is noted (such as a significant drop or increase in pressure) please call 
Mr. Phelps at (510) 891-9085 immediately. A significant change in system temperature or 
pressure may be indicative of a problem with the air delivery system or blower. 
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Gast Manufacturing Corp. 
P.O. Box 97 
Benton Harbor, Ml 49023-0097 
(616)926-6171 

Model R6130Q-50 

Motor Specifications 

Phase        HZ 
1              50 

HP 
3 

Voltaqe 
230 

Overall Dimensions 

Heiqht 
15.38 in 
391 mm 

Width 
20.13 in 
511 mm 

Depth 
15.30 in 
3898 mm 

Performance 

Maximum Vacuum 
70 inH20 
174mbar 

Maximum Pressure 
60 inH20 
149 mbar 

Full Load Amps 
16.3 

Net Weight 
1291b 
59 kg 

Maximum Flow 
215 cfm 
365 m3h 



TOIL VAPOR EXTRACTION pimpg±jm'Et§M, 

f Model R3 Models R6P, R7 

-c- 

—E—]—D—I   •»«*-» 
HA.THMI(4)(Mr) 

Models R4, R4P, R5, R6 

c 

Product Dimensions   Metric (mm)        U.S. Imperial (in< 
M«Hoi                 A          B         C         D          E          F 

:hes) 
G H 1 J K L M N O 

R3105N-50 131   !   35 
5.17  i 1.37 

310   i    83 
12.20 :  3.25 

80 
3.03 

281 
11.06 

324 
12.75 

49 
1.94 

99 
3.88 

205   ! 206 
8.06   I 8.12 

238 
9.38 

258 
10.15 - 

13 
.53 

R4110N-50 157   ;   43 
6.18  I 1.68 

389. ;    95 
15.30 i  3.75 

72 
2.85 

316 
12.44 

313 
12.31 

50 
1.98 

101 
3.96 

225 
8.86 

227 
8.93 

254 
10.00 

293 
11.73 

175 
6.88 

11 
.44 

R4310P-50 157   i   43 
6.18  ! 1.68 

356       95 
14.03 ! 3.75 

72 
2.84 

316 
12.44 

313 
12.31 

50 
1.98 

101 
3.96 

225 
8.86 

227 
8.93 

254 
10.00 

293 
11.73 

175 
6.88 

11 
.44 

R4P115N-50 177   |   47 
6.98  i 1.84 

442   j   114 
17.41 i  4.50 

83 
3.25 

354 
13.93 

338 
13.31 

60 
2.38 

121 
4.75 

260 
10.25 

262 
10.31 

298 
11.75 

346 
13.6 

175 
6.88 

15 
.60 

R5125Q-50 178. 
7.00 

46 
1.82 

445 
17.50 

114 
4.50 

91 
3.58 

361 
14.22 

344 
13.56 

60 
2.38 

121 
4.75 

260 
10.25 

262 
10.31 

298 
11.75 

350 
13.78 

173 
6.81 

15 
.59 

R5325R-50 178 
7.00 

46 
1.82 

423 
16.66 

114 
4.50 

91 
3.58 

361 
14.22 

344 
13.56 

60 
2.38 

121 
4.75 

260 
10.25 

262 
10.31 

298 
11.75 

350 
13.78 

183 
7.19 

15 
.59 

R6130Q-50,) 197 
7.75 

49 
1.94 

511 
20.13 

140 
5.50 

98 
3.85 

404 
15.89 

389 
15.30 

62 
2.46 

125 
4.92 

289 
11.38 

290 
11.42 

329 
12.96 

391 
15.38 

217 
8.56 

13 
.52 

R6340R-50 197   !   49 
7.75  | 1.94 

478   '   140 
18.82 i 5.50 

98 
3.85 

404 
15.89 

385 
15.17 

62 
2.46 

125 
4.92 

289 
11.38 

290 
11.42 

329 
12.96 

390 
15.34 

217 
8.56 

13 
.52 

R6P155Q-50 248   S   80 
9.77 I 3.15 

602   j   140 
23.7  ! 5.51 

137 
5.39 

438 
17.25 

428 
16.87 

64 
2.50 

127 
5.00 

- j 290 
- 111.42 

325 
12.80 

463 
18.21 

257 
10.12 

13 
.50 

R6P355R-50 248   !   80 
9.77 I 3.15 

554   I   140 
21.80! 5.51 

137 
5.39 

438 
17.25 

428 
16.87 

64 
2.50 

127 
5.00 _ 

290 
11.42 

325 
12.80 

463 
18.21 

257 
10.12 

13 
.50 

R7100R-50 274   !   92 
10.79 i 3.64 

577 
22.72 

216 
8.50 

212 
8.33 

545 
21.46 

457 
18.00 

100 
3.94 

200 
7.88 - 

375 
14.76 

410 
16.14 

509 
20.02 

257 
10.12 

14 
.56 

Node«: Specifications subject to Chang« without notice. 



I 
PUMPS - REGENERATIVE BlOWEl 

3roduct Specifications 
Model 

t 
I 
i 

lumber 

I3105N-50 

I4110N-50 

!4310Pr50 

I4P115N-50 

I5125Q-50 

R5325R-50 

R6340R-50 

^6P155Q-50 

I6P355R-50 —R6P35 

^7100! 17100R-50 

Phase      Hz 
Motor Specifications 
Voltages HP     Full Load Amps 

Single 

Single 

Three 

Single 

Single 

Three 

Single 

Three 

Single 

Three 

Three 

50   I     110/220-240 
60 
50 
60 
50 
60 
50 
60 
60 
50 
60 
50 

115/208-230 
110/220-240 
115/208-230 

220/380 
208-230/460 
110/220-240 
115/208-230 

115/230 
190-220/380-415 

208-230/460 
220-240 

60 230 
50   I 190-220/380-415 
60 208-230/460 
50 220-240 
60 230 
50 
60 
50 
60 

190-220/380-415 
208-230/460 

190-220/380-415 
208-230/460 

.33 
0.5 
0.6 
1.0 
0.6 
1.0 
1.0 
1.5 
2.0 
1.5 
2.0 
2.5 
3.0 
3.0 
4.0 
4.0 
5.5 
4.5 
6.0 
8.0 
10.0 

3-8/1.9-2.0 
5.2/2.9-2.6 
9.2/5.2-4.6 
11.4/6.2-5.6 

3.2/1.6 
3.4-3.3/1.65 
15.2/7.6-8 

18.2/9.7-9.1 
25/12.5 

5.0-4.4/2.5-2.6 47 
6.0-5.6/2.8 
14.7-13.5 

16.3 
14.4-13.4/7.2-6.8 

13-12/6 
20.8-19.1 

29.9 
14.9-11/7.45-5.8 

20-18/9 
20.8-18.9/10.4-9.5 

26.5-24/12 

Max 
"HjO 

Vac 
mbar 

Max Pressure 
"HjOmbar 

Max Flow 
cfm   m'h 

28 
40 
35 
48 
35 
48 
40 
60 
60 

60 
65 
70 
65 
80 
65 
85 
65 
85 
72 
90 

70 31 
100      43 
87 38 
120 I   51 
87 
120 
100 

38 
51 
45 

149 i   65 
149 I   55 
117 j   50 
149  :   65 
162 I   75 
174 60 
162 I   75 
199  !   100 
162  i   80 
212  i   95 
162  j   80 
212  !   100 
179  I   80 
224  ;   90 

77 
107 
95 
127 
95 
127 
112 
162 
137 
125 
162 
187 
149 
187 
249 
199 
237 
199 
249 
199 
224 

43 
53 
74 
92 
74 
92 
112 
133 
160 
133 
160 
182 
215 
180 
215 
235 
280 
232 
280 
350 
420 

73 
90 
126 
156 
126 
156 
190 
226 
272 
226 
272 
309 
365 
306 
365 
399 
476 
394 
476 
595 
714 

NeLWL 
lbs   kg 

52 

60 

58 

79 

77 

75 

129 

112 

243 

233 

297 

24 

28 

27 

36 

35 

34 

59 

51 

110 

105 

134 

NOTICE: Performance specifications subject to change without notice. 

VACUUM 

Fm'/h f 

100 200 300 

FREE AIR FLOW (cfm) 
H  

S10 

>-0 
400 mbar 

170 340 
~1 

M0 

m'/hT 
0 

PRESSURE 

100        200        300        400      S00  "»bar 

FREE AIR FLOW (cfm) 
"I 1 I 1 1 

170        340 S10 MO »SO 

p2S0 

200 

I 
<-0 

100 200 300 400   "*»' 

FREE AIR FLOW (cfm) 

-so 

*-o 

»»Al r 
170 340 SIO HO 

m3/h r 
0 

100 200 S00'       400       M0   "*»' 

FREE AIR FLOW (cfm) 
-l—n—i—i—i 

170 340 SIO *00 ISO 

Free software 
Identifies best Gast 
blowers for soil and 
ground-water 
remediation 
Now you can size and select 
regenerative blowers and 
accessories for soil and . 
groundwater remediation 
systems Faster, easier and 
more accurately than ever 
before. Gast remediation 
system engineering software 
does the job and it is yours 
for the asking. The 3-JWnch 
IB/vVcompafible disk calculates 
performance when the blower 
is operating with both a 
vacuum and pressure load at 
the same time. The programs 
will also compensate for 
changes in performance from 
altitude and temperature, 
helping you identify ihe 
optimum Gast blowers for 
your application. 

Call 1-800-952-4278 to 
receive your free remediation 

'. _r : „O.  



Post Office Box 97 
Benton Harbor, Michigan 49023-0097 
Ph:       616/926-6171 
Fax:    616/925-8288 

fffifcffffftft^ 

Maintenance Instructions for Gast 
Standard Regenerative Blowers 

For original equipment manufacturers 
special models, consult your local distributor 

Gast Rebuilding Centers 
«asäfeiaiwiBais*^^ 

Gast Mfg. Corp. 
2550 Meadowbrook Rd. 
Benton Harbor Ml. 49022 
Ph:   616/926-6171 
Fax: 616/925-8208 

Gast Mfg Corp. 
505 Washington Avenue 
Carisladt. N. J. 07072 
Ph:   201/933-8484 
Fax: 201/933-5545 

Brenner Fiedler. & Assoc. 
13824 BenHey Place 
Cerritos,CA. 90701 
Ph:   213/404-2721 
Fax: 213/404-7975 

Walnbee, UmUed 
215 Brunswick Drive 
Pointe Claire, P.O. Canada H9R 4R7 
Ph:   514/697-8810 
Fax: 514/697-3070 

Gast Mfg. Co. limited. 
Halifax Rd, Cressex Estate 
High Wycombe, Bucks HP12 3SN 
Ph.     44494 523571 
Fax:   44 494436588 

Walnbee, limited 
121 City View Drive 
Toronto. Ont. Canada M9W 5A9 
Ph:   416/243-1900 
Fax: 416/243-2336 

Japan Machinery Co. 
Central PO Box 1451 
Tokyo 100-91 Japan 
Ph:      «13/3573-5421 
Fax:    013/3571-7865 

ltd. 
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REGENAIR 
MODEL 
NUMBER 

MOTOR 
NUMBER 

MOTOR SPECIFICATIONS 
60HZ 50HZ 

VOLTS VOLTS PHASE 

mmmmmmoBmuuammM 
wÄw:^^^:^*^^Ä£'*^::  

2jauw JM!X -r* !*£S5;  —.---- ,"j11Y 115/206-230 110/220 

^^AHss^:!^^^^»^^^^^!^»»«^:——""208-230 220  

8$Jj®&l*8äS^f^ 220/380-415 
R3305A-l/£330j^^ 

' No lubrication needed at startup. 
Bearings lubricated at factory. 

• Motor Is eoutpped vrfth alemlte fittinQ. 
aean tip of fitting and apply grease gun. 
Use 1 to 2 strokes of high quality bo» 
bearing grease. 

^-™J^™^  J1013 230 ■*■- 

BSSESaPHHBSS 
R6P335A 

Conthtancy        Typ* 

Medium lithium 

Hou«of*«/vfc# 
pmryar 

SJD00 

ConKnual NonrnalApplcatlon 

Seasonal sendee motor 
lalo f or 6 months or more 

Confinoous+loh orribtenb. 
oVty or mokt appHcoHonc 

Typical 
Geat» 
SheiDoOumR 

Sugg* tied KeHib* 
Intetvat 

3 yean 

lyeor 

1 yearbeolnnlno 
of season 
6 months 
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Po*/ Offlee ßox 97 . ■ .-, - -■ •• •'^^-^«^tM^^^^^-i 
ßen/on Hortxx; Af/. 49023^0097 •. •'*' *■-'* v-^!^ppS$ * 
Ph:   616/926-6171 •-   •     ?■'   V:'4.   rt>    ; 

fax: 616/925-8288 

f^y' INSTALLATION 
AND OPERATING 

INSTRIJOT<iIi*' 

iiAzf^lfif^1 

DUTY REGENAJl 
BLOWERS 

•S5r 

wsSawS; 

this instruction applies to the following 
models ONLY: R3105N-50, R4110N-50, 
R4310P-50^R4PT15N-50, R5125Q-5Ö, 
R5325R-50, R6130Q-50, R6P155Q-50, 
R6350R-50, R6P355R-50 and R710QR-5Ö. 

Gast Authorized Service Facilities are Located in the locations listed below 

ft 

Gast Manufacturing Corporation 
505 Washington Avenue 
Caristadt. N. J. 07072 
Ph:    201/933-8484 
Fax: 201/933-5545 

Brenner Redler & Associates Walnbee limited" 
13824 Benttey Place 215 Brunswick Blvd. 
Centtos.CA. 90701 Pointe Claire. Quebec 
Ph: ,310/404-2721 Canada H9R4R7  • 
Ph:" 800/843-5558 Ph:   514/497-8810 
Fax:' 310/404-7975 Fax: 514/-697-3070 

Gast Manufacturing Corporation 
2550 Meadowbrook Road 
Benton Harbor, ML 49022 
Ph:    616/926-6171 
Fax: 616/925-8288 

Walnbee Limited 
5789 Coopers Ave. 
Mlsslssauga, Ontario 
Canada L4Z 3S6 
Pre    416/243-1900 
Fax: 416/243-2336 

Japan Machinery 
Central PO Box 1451 
Toyko 100-91. Japan 
Pftt    813 3573-5421 
Fax: 813 3571-7896 

Gast Manufacturing to: Ltd. 
Halifax Road. Cressex Estate ; 
High Wycomb«. Bucks HP12 3SN 
England    •   ". >. £v.^£i^,;. 
Ph:    44 494 523571i^|x^:^.- 
Fax: 44 494 436588.- ^i^f^ 



OPERATING AND MAINTENANCE INSTRUCTIONS 

W^:'iii-^-?i' -;-:-''"*'-'. •  ■   •?■ '" 
H'.' "'V SAFETY 
•plus is the safety alert symbol. When you see this symbol 

personal injury is possible. The degree of injury is shown 
jjy the following signal words: 
ftANGER Severe injury or death will occur if hazard is 
Tgnored. 

^ WARNING Severe injury or death can occur if hazard is 
Bmored. 

CAUTION Minor injury or property damage can occur if 
hazard is ignored. 

■eview fhefollowing information carefully before oper- 
ating. 

■ GENERAL INFORMATION . 
Whis instruction applies to the following models ONLY: 
R3105N-50, R4110N-50, R4310P-50, R4P115N-50, 

C5125Q-50, R5325R-50, R6130Q-50, R6P155Q-50, 
6350R-5Q, R6P355R-50andR7100R-50. Theseblowers 

are intended for use in Soil Vapor Extraction Systems. 
(he blowers are sealed at the factory for very low leakage. 

hey are powered with a U.L. listed electric motor Class 
Div. 1 Group D motors for Hazardous Duty.Iocations. 

Ambient temperature for normal full load operation 
tould not exceed 40° C (105° F). For higher ambient 

lerarion, contact the factory.    . 

Aast Manufacturing Corporation may offer general ap- 
plication guidance: however, suitability of the particular 
blower and/or accessories is ultimately the responsibil- 

ity of the user, not the manufacturer of the blower. 

tj§ INSTALLATION 
^DANGER Models R5325R-50, R6130Q-50,. R6350R-50, 
ittlttQ-50,R6Pl55Q-50,R6P355&SÖAN^ 
m^e Pilot Duty Thermal Overload Protection.' 'Connect- 
^ingithis. protection to the..propercontrol circuitryvis' 
' "earidated by UL674 andNEC501. Failure to do:so could/ 

i|i/ result in a EXPLOSION.;'See pages 3arid-4 for. 
ecommended wiring schematic for these models. . ■■ 
'ffj ■■• :,-."■■'•.     ;•■■ :-■     , ., ... 

WARNING Electric shock can result from bad wiring: A 
Qualified person must install all wiring, conforming to 
all required safety codes. Grounding is necessary. 

WpARNING This blower is intendedfor use on soil vapor 
extraction equipment Any other use mustbe approved in 

Citing by Gast Manufacturing. Corp. Install this blower 
any mounting position.   Do not block the flow of 
»ling air over the blower and motor. 

PLUMBING -Use the threaded pipe ports for connection 
tily. They will not support the plumbing. Be sure to use 

e same or larger size pipe to prevent air flow restriction 
and overheating of the blower. When installing fittings, 
Ie sure to use pipe thread sealant.  This protects the 

[reads in the blower housing and prevents leakage. Dirt 
,r nd chips are often found in new plumbing. Do not allow 
■'.them to enter the blower. "" ... 

NOISE - Mount the unit on a solid surface that will n^^ 
increase the sound. This will reduce noise and vibratkfl W 
We suggest the use of shock mounts or vibration isolation 
material for mounting. 

ROTATION - The Gast Regenair Blower should only 
rotate clockwise as viewed from the electric motor side. 
The casting has an arrow showing the correct direction. 

' Confirm meproperrotationbycheckmgairflowatthe IN 
and OUT ports. If needed reverse rotation of three phase 
motors by changing the position of any two of the power 
line wires. 

OPERATION 
ZiS. WARNING ~ Solid or liquid material exiting the blower 

or piping can cause eye damage or skin cuts. Keep away 
from air stream. 

&■ WARNING - Gast Manufacturing Corporation will not 
knowingly specify, design or build any blower for instal- 
lation in a hazardous, combustible or explosive location 
without a motor conforming to the proper NEMA or U. L. 
standards. Blowers with standard TEFC motors should 
never be utilized for soil vapor extraction applications or 
where local state and/or Federal codes specify the use of 
explosion-proof motors (as defined by the National Elec 
trie Code, Articles 100,500 cl990). 

^ CAUTION Attach blower to solid surface before start- 
ing to prevent injury or damage from unit movement. Air 
containing solid particles or liquid must pass through a 
filter before entering the blower. Blowers must have 
filters, other accessories and all piping attached before 
starting. Any foreign material passing through the blower 
may cause internal damage to the blower. 

US. CAUTION Outlet piping can burn skin. Guard or limit 
access. Maxk'&UTIONHotSurface.CanCauseBurns''. 
Air temperature increases when passing through the 

'" "" blowen When run at duties above 50 in. H2O metal pipe 
may be required for hot exhaust air. The blower must not 
be operated above the limits for continuous duty. Only 
models R3105N-50, R4110N-50 and R4310P-50 can be 
operated continuously with no air flowing through the 
blower. Other units can only be run at the rating shown 
on the model number label. Do not Close off inlet (for 
vacuum) to reduce extra air flow. This will cause added 
heat and motor load. Blower exhaust air in excess of 
230°F indicates operation in excess of rating which can 
cause the blower to fail. • ' 

ACCESSORIES ...Gast pressure gauge AJ496 and vacuurn^^ 
gauges AJ497 or AE134 show blower duty.  The GaÄ B 
pressure/vacuum relief valve, AG258, will limit the op^^^ 
erating duty by admitting or relieving air. It also allows 

.\..fuU flow through the blower when the relief valve closes. 
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^^»#*-V'##-    SERVICING . 
WARNEVG     To «fain their sealed construction they 
should be serviced by Gast authorized service centers 
ONLY. These models are sealed at the factory for very 
low leakage. 

WARNING Turn off electric power before removing 
blower from service. Besurerotatingpartshavestopped. 
Electricshockorseverecutscanresult Inlet and exhaust 
filters attached to the blower may need cleaning or re- 
placement of the elements. Failure to do so will result in 
more pressure drop, reduced air flow and hotter opera- 

tion of the blower. The outside of the unit requires clean- 
ing of dust and dirt. The inside of the blower also may 
need cleaning to remove foreign material coating the 
impeller and housing. This should be done at a Gast 
Authorized Service Center. This buildup can cause vibra- 
tion, failure of the motor to operate or reduced flow. 

KEEP THIS INFORMATION WITH THIS BLOWER. 
REFER TO IT FOR SAFE INSTALLATION, 

OPERATION OR SERVICE. 

MOTOR WIRING DIAGRAM FOR R4110N-50 & R3105N-50 

HGH 

»« WARNING 
THS HOTOR IS THERMALLY 

VOLTAGE PROTECTED AND WLL 
LNE AUTOMATICALLY RESTART 

WHEN PROTECTOR RESETS, 
ALWAYS DISCONNECT POWER 
SUPPLY BEFORE SERVICING. 

I MOTORS WIRING DIAGRAM FOR R4310P-50 

TO REVERSE ROTATION. 
NTERCHANGE THE 
EXTERNAL CONNECTIONS 
TO ANY TWO LEADS. 

UNE 
LOW VOLTASE 

UNE 
HGH VOLTAGE 

»* WARNING 
THS MOTOR B THERMALLY 
PROTECTED AND WLL 
AUTOMATICALLY RESTART 
WHEN PROTECTOR RESETS. 
ALWAYS DISCONNECT POWER 
SUPPLY BEFORE SERVICING, 

MOTORS WIRING DIAGRAM FOR. 
R5325R-50. R6350R-50. R6P355R-50. & R7100R-50 

-THERMOSTATS CTO 
CUSTOCR CONTROL 

I OUGHT) 

TO REVERSE ROTATION. 
NTERCHANGE THE 
EXTERNAL CONNECTIONS 
TO ANY TWO LEADS. 

I 
UNE 

LOW V0LTA6E 

"•• ■•'.v'.S'T&^J." 
• ;.:'."y5$2?&.- 
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MOTOR WIRING DIAGRAM FOR R5125Q-50 & R4P115N-50        " : 

s- -LINE 

■S- 

1- 
t*- 
4- 
2- 

X 
-LINE 

•UNE 

-LINE 
> 

NSULATE 

•THERMOSTAT 

•THERMOSTAT 

LOW VOLTAGE 

 THERMOSTAT 

 THERMOSTAT 

HIGH VOLTAGE 

# R5125Q-50 BLOWERS PRODUCED AFTER SEPTEMBER 1992:ISER.:N0. 0992). 
S:::,-y       -... ■",,.<       P° N°T.HAVE WTOR LEADS 5.&;,& j^^&^m^ 

••.«•• ■■*-••- 

MOTOR WIRING DIAGRAM FOR R6130Q-50 & R6P^5g-50 

CONNECT THERMOSTAT 
TO MOTOR PROTECTION 
CIRCUIT 

.T<- -UNE- 

■ THERMOSTAT 

■THERMOSTAT 

'<&-.&* • 

Si 

■•■§ 

CONNECTION FOR THERMOSTAT MOTOR PROTECTION 

L1  

AUX. POWER 
aRCurr 

STOP 

L2- -alo- 
UNGROUNDED 

3 

START 
"I MOMENTARY CONTACT 

-u- 
-ii- 
-\\- 

CONTACTS 

THERMOSTAT 
LEAD 

TERMOSTATS TO BE CONNECTED IN SERIES WITH 
CONTROL AS SHOWN.   MOTOR FURNISHED WITH 
AUTOMATIC THERMOSTATS RATED AX. 115-600V. 720VA 

AK8H rev. E 



Blower Accessories 

In-line Filters 
The impeller of a blower passes very 
dose to the housing. It is always wise 
to have an inlet or in-fine filter to 
ensure troublefree life. 

Model Ho. R4 R5 R6.R6P       R7 

Part No. AJ151D  AJ151E   AJ151G     AJ151H 

Replacement Element   AJ135E  AJ135F  AJ135G    AJ135C 

Micron 10 10 10 10    ~ 

Vacuum and Pressure Gauges 
To monitor the system performance so as not to 
exceed maximum duties. Using two (one on each 
side of the filter) is a great way to know when the 
filter needs servicing 

Vacuum Gauge, Part «AJ497.2 5/8" Dia., 1/4" NPT, 
;f) in H-0 and 0-150 mbar 

Vacuum Gauge, Part «AE134,2 5/8" Dia., 1/4' NPT. 
0-160 in. H20 and 0-400 mbar 
Pressure Gauge, Part «AJ496,2 5/8" Dia., 1/4" NPT, 
0-60 in. H20 and r>150 mbar 
Pressure Gauge, Part SAE133,2 5/8" Dia., 1/4" NPT, 
0-160 in. H20 and 0400 mbar 
Pressure Gauge, Part #AE133A, 2 5/8" Dia., 1/4" NPT, 
0-200 in. H20 

Horizontal Swing Type Check Valve 
Designed to prevent back-wash of fluids that would 
enter the blower. Also prevents air back-streaming 
if needed. They can be mounted with their discharge 
either vertical or horizontal. Valve will open with 3" 
of water pressure. 
Model Ho. R4.R5 R6,R6P R7 

Part No. AH3260 AH326F     AH326G 
11/2" NPT      2" NPT       21/2" NPT 

Moisture Separator 
The purpose of the moisture separator is to remove 
liquids from the gas stream in a soil vapor extraction 
process. This helps protect the blower from corrosion 
and a build up of mineral deposits. 

UQUIO CAPACITY 
MODE GALLONS USED ON 

RMS160 10 R4.R4P.R5 

RMS200 19 R4.R4P.R5.R6 

RMS300 19 R5, R6, R6P 

RMS400 40 R6P. R7 

Relief Valve 
By setting a relief valve at a given pressure/vacuum 
you can be assured that no harm will come to the 
blower or products in your application from 
excessive duties, 

Gast also offers other models that are ideal for soil sparging. Our separate 
drive blowers are available in 4 sizes to 15 hp, pressures to 170" HjO 
(6 psi). Rotary vane compressors are available in motor mounted or 
separate drive styles up to 5 hp, pressures to 20 psL 
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JÜL 17 '55 03:54PM FIERO FLUID POUER 

LOW PRESSURE GAUGES 
Types 611.10 & 612.201 

PRICE LIST 

Type 611.10   2 16" (63mm) 
Type 612.20   4" (100mm) 

Standard Features  
'Case: Black painted steel (611.10) 

Stainless steel (612J20) 
Bayonet Ring: None (2%") 

Stainless steel (4") 
Wetted Parts: Copper alloy 

Window: Acrylic (2J4") 
* Instrument glass (4-) 
: Dial: White aluminum 

Pointer: Black aluminum 
Accuracy: + 1.5% of span 

Brass movement with highly polished 

bearing surfaces 

'   Recalibration screw on dial 

Special Order Options 

50 pcs. minimum order quantity per line item required (611.10) 
25 pcs. minimum order quantity par line item required (612.20) 

Custom qials - Special scales and dial markings are 
available. Standard list prices apply. Add any 
applicable artwork/set-up charges. Refer to 'Cus- 
tom Dial Artwork Charges* (price page PL95-32). 

Special Connections - No additional charge for standard 
NPT or metric threads. Contact factory for other 

special threads. 
Gauge Accessories - Additional accessories may be 

available. Refer to "Pressure Gauge Accessaries" 

(price page PL95-30). 
Additional Options Available - 

Nickel or chrome plated connection 
Lower back mount (Type 612-20 only) 

Rear flange 
U-damp 
Safety glass window 
Stainless steel wetted parts 2%" (631-10) 
Stainless steel wetted parts 4" (632 JO) 

: (refer to price page PL95-21 for prices) 
Cleaned for oxygen service 
Stainless steel case and ring 
Red drag pointer 

- Items wife part numbers are available from stock (subject to prior sala). 
" Pleas« use applicable part numbers when ordering. 
' hems shown without part numbers aw available or. special order at 

additional charoe- Above listed minimum order quantities per line 
item required . Contact factory for current tead times.  

P.2/2   ' 

WIKA INSTRUMENT CORPORATION 
1000 Wiegand Bouievard 
Lawrenceville, Georgia 30243-5063 
(404)513-8200 1-600-645-0606 
FAX: (404) 513-8203                 \ 
 i  

TW_ 
Size 

qoi >nnection 

I nn. Size 
Data 
Ustl 

Sheet 
Price 

611-10 

2Yi* 

LM 9 CBM 

612.20 -r- 
LM 

1/4* NPT 

APM 06.01 

Vacuum Range (dual scale) 

$43.25       $47.55 

APMJ06.02 
$12(9 .15 

inch 
water 

0-30 

0-60 
0-100 

mm 
water 
0-760 

0-1500 

0-2500 

9852344 

9748321 

9747473 

9851852      9747724 

9748339 
9747465 

P essure Ranges (dual scale) 

inch 
water 

0-15 

0-30 
0-50 

0-100 

0-200 

ozj 
sq. in. 

0-10 

0-15 

0-20 

0-30 

0-35 

0-60 

ozJ 
sq. in. 

0-20 

0-32 

mm 
water 

0-380 

0-760 

0-1500 
0-2500 

0-5000 

mm 
water 

0-440 
0-660 
0-880 

0-1320 
0-1540 
0-2640 

in. 
water 

9851682 

9851690 
9851704 

9851810 

9851828 

9851771 

9851780 
9851798 

9851747 

9851801 

9851755 

9851360 

9855785 

J3£Q3432_ 
9851879, 

9851887 

9851917 

9857273 

9803548 

0-34 

0-55 

9851720 

9851739 

9857281 

9855793 

Pressure Ranges (single scale) 

psi 

3 
5 

9851925 

9851933 

9851836 

9851844 

•9747783 

9747791 

Accessories (installed) 
Actnar/pik— do net «pry to onun of SO pet ormonpor*» asm 
tJSoa. lortY09 6lZ30l. Conga toctaY & quote 

ff, chrome plated 
brass 

FJF. black painted 
steel 

FF, stainless sted 

F estrictor. brass 

no 

Prtoo* *u0jeet to cri«ng« «rtttuxK ncow. 
This price fcJ *uporaodai prie» t«l dsled OWW95. 

Effective 03/01795 er 

Price Page PLS5-20 

S27.55 

1327085 

$2130 

1327069 

S21.55 

1327087 

$2<L55 

1327091 

l/A    { 

} l/A    ! 

1327 

,65 

S.90 

1327081 

I 
1326943 

ABBREVIATIONS 
LM-Lowor Mount 
C8M - Cantar Back Meura 
FF - F«nl Rang» 
rVA - No) Avtfatt«  

bi k«<pins wWi and lor 
proouc«lmpfov»'n«riO  , 
nitwv«* Ih« ngrx k3 mtke d«<:pfl 
ctwngM Mtnout prior rwfl«. 

rpirpoM 
Wf<A 

irpotMOt 

T 
Max  POBU-ronco^to.GA 

(sublet lo ercKit appro*».) 
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9 Warranty 

I REGARDLESS OF CAUSE if a product you buy from this brochure does not work right, Gast will repair or replace it 
once, at no charge, for up to one year from the date of shipment from the factory. Ir.the course of repair or 
replacement, Gast may send you written recommendations on how to prevent a problem from happen.ng again. Gast 
I        reserves the right to withdraw this warranty if you do not follow these recommendafons. Customer ,s respons.ble for 
freight charges both to and from Gast in all cases. This warranty does not apply to electnc motors electrical contro s, 
and gasoline engines, which Gast obtains from other manufacturers. A motor or eng.ne carr.es only the warranty of 

the company that makes it. 
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THIS WARRANTY IS EXCLUSIVE AND IS IN UEU OF All OTHER WARRANTIES, WHETHER WRITTEN, ORAL OR 
2SuH?il^^ OF MERCHANTABILITY AND OF FITNESS FOR ANY PARTICULAR PURPOSE. 
rls^s'uABlLITY IS INI ALL CASES UMITED TO THE REPLACEMENT PRICE OF ITS PRODUCT. GAST SHALL NOT BE 
UAB'E FORS OTHER DA^GES WHETHER CONSEQUENTIAL, INDIRECT, OR INCIDENTAL, ARISING FROM 

THE SALE OR USE OF ITS PRODUCTS. 

Cast's sales personnel may modify this warranty, but only by signing a specific, written description of any 

modifications. 

DISCLAIMER 

The information presented in this catalog is based on technical data and test results of nominal units. It i,; believed to 
be accurate and is offered as an aid in the selection of Gast products. It .s »he user s responsibly to determine 
suitability of the product for his intended use and »he user assumes all r.sk and hab.l.fy whatsoever in connechon 

therewith. 
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North American 
Representatives 
and Distributors 
A substantial stock o( vacuum pumps, 
compressors, air motors, parts and 
accessories are carried by ths offices feted below. 

(A) Distributor-plant-use sales only. 

(B) Manufacturers Representative - 
O.E.M. and plant-use sales. 

(C) Gast warehouse and sates office- 
OJEM. and plant-use sales. 

(D) Gast service center. 

VV Junta E. WMoi & Co. 
|5) 29 0or«nAve. 

Marietta. GA 30060 
Ph 404«22-t1S4 

Jem« E. Watson I Co. 
BTTWigham, AL 
Ph 205/663-6678 
Jamas EWscsonl Co. 
r4esbv«e,TN 
Ph. 615/331-5716 

^FrsnlonSoctrofluidCo.lnc. 
|B| 3854 Woman 

Mrämphis.TN3811» 
Ph. 901/362-7504 
Ph. 1-600-238-7500 

Frenk&i Sectrofluid Co, Inc. 
(B) 8900 Crystal H« Road 

North UMe Rock, AR 72113 
AR only 1-800-272-5665 
Ph. 501/771-4170 

Frxnkln Sodrofloid Co, Inc. 
5609 South Wth Street 
Ft Smith. AR 72901 
Ph. 501AS46-7448 
Ph 1-800-264-7406 

©8 / Brenner-Fader & Assoc Inc. 
|B.0| 13824 Berkley Place 

Caiüos.CA 90701 
Ph. 310/404-2721 4 
Ph. 714/521-6293 
Ph 1-800-843-5558 

Brenner Fleeter & Assoc Inc. 
{B) SanOiego. CA 

Ph 619/232-9152 
Ph 1-800-843-5558 

Brenner Ftecler & Assoc Inc. 
(B) 2117 South 46th Street »102 

Tempo. AZ 8S2S2 
Pht-800-638-0394 

© 5/TECO Prwumatic. Inc. 
.069 S«rpe<Mina Ian« 
Pleaiamon. CA S4566 
Ph. 5.0/426-6500 

© Frero Fluid Power. Inc. 
(B) Suit««« 

10515 East 40th A«. 
Oenver. CO 80239 
Ph 303*3 73-2600 

Frero Quid Power. Inc. 
|3| 2155 South Main 

Sat Lake City. UT 84115 
Ph. 60V467-4622 

© Ohsiorser Corp 
I  17 ROM Ave. 
W« Hirttad. CT OSTO-0332 
Connecticut only 2019S3-7632 
No England States 1-800-856-9368 

© . 3!d£I 
/ Gast Mfg. Corp. 

(XO) Erstem Sates Office 
SOS Washington Av«. 
Ce/tnaot NJ 07072 
Ph.20v333-S4S4 
Ph.2C«63-a70<NYq 

Oses Corp. 
(A) r»60 Katoo Or. 

Baltimore. M0 21221 
Ph 410/S74.2900 

Cve-A-Matic. Inc. 
(A) 119 Biown St. 

Pittston (YVekes-Barre). PA 18640 
Ph 717/655-6831 

Die-A-Mstic. Inc. 
W 650 N. SUM St 

York. PA 17403 
Ph. 7T»846-9300 

VarwVr 1 1+ydrsuScs, Inc. 
(A) PhtacWphi«. PA 

Ph 21S/9Z3-2S7S 

Van-Air I Hydnsutca, Inc. 
(A) 525 6. Woodtewn A«. 

Maple Shade, NJ 08052 
Ph 60*779-7300 

/GuaContohCoip. 
jB) 5201 Temps West Blvd. 

Tamps, R. 33614 
Ph SO/884-0471 
Ph. V600-2S2-9125 

Qfl) Gast Midwestern Sates Otfco 
R 755 K Erjrjewood 

Wood Data.«. 6001 
Ph 708/B6O-7477 

WrSam K. Nash Co, Inc. 
(B) 404 36th Street SMI 

Grand Rapids. Ml 4950 
Ph 616/949-<900 

Wtan K Nash Co. Inc. 
Flushing. Ml 
Ph 810/732-7272 

®0«F & F r*5rjrbutars 
|B) 6309 LMch Avenue 

Louoväki. KY 4CCT3 
Ph 502/9684(107 
Ph. V800-IS-PUMPS 

0 & F Distributors. Inc. 
|B) nUrndyCourt 

Evansväle, IN 477TI 
Ph S12/B67-2441 
Ph M00-4S-PUMPS 

(13/ John Henry Foster Ca Inc. 
(B) 4700 Iwetxxaost Drive 

St. Louis. MO 63O4-0S20 
Ph 314/427-0600 
Ph 1-800-444-0522 

v5/ Isaacs Fluid Power Erjupment Company 
|B) 8746 East 33rd Street 

IneSanapots. IN 46226 
Ph. 3OTB96-34S6 

bases Fluid Power Equipment Company 
Ft. Wayne. IN 
Ph 219/747-9804 

Isaacs FWd Power Equipment Company 
A 1023 E. Four» SL 

Deyton.OH4S402 
Ph 513/228-7774 

Isaacs Rut! Power Equrprrtent Company 
A UMOAmbertawnOr. 

Ononne«. OH 45237 
"1X50/761-8855 

leases Fkid Power Eojspmsnt Company 
jB) s^EasMndOrhe,S<sta2SS 

WeetrsrveX OH 43081 
Ph«4j«95-S540 

Q§) Skarcta Equipmmt Co. Inc. 
|B) 2563Famam 

Omaha. NE6801 
Ph V6OT«2S-«7S0 
Ph. 402/4224)430 

Sfcsffda Equipment Co. Inc. 
{8| 354STrerdA»o. 

Marion. IA 52302 
Ph. «00-22M750 

S-ttvos cpuptncTt COwitrc 
OesMoinss.lA 
Ftl W00-22M7» 

SkardaEouiprnantCo.Bic. 
|B) O139Kaw0r. 

Ed*a>OS>*a.KS6Sra 
Ph 1-800-228-9750 

Skarca Equpment Co. tac 
|B) 313 N. Mshewson 

Wichita. KS «7214 
Ph 1-800-228-9750 

Q§/0»LPumps.lnc 
•3) 2845 Sharon Sues) 

Kenner. LA 70062 
Ph 504/467-2490 

QP Wüiam K Nash Co, tnc 
A3) 239t) Freeway Park Drive 

Farmngton Hfc. Ml 4833S 
Ph 810/477-5800 

® Midwest Machine Tool Suppry 
230 Commerce Circle South 
MirnaapoK MN 55432 
Ph 612/571-3550 
Ph 1-800-327-9523 

(!§/Kxvsquip.lnc. 
(B) 365 Old Kagara Fats Blvd. 

Sultarb. NY «228-1636 
Ph 716/694-5000 
Ph 1-800-982-8894 

ftnequip. Inc. 
Johnslown.NY 
Ph 1-800-962-8894 

Kinequip. Inc 
(8) Rochester. NY 

Ph 716/272-1590 
Ph l-eOO-982-8894 

Kinequip, Inc. 
63) Syracuse. NY 0211 

Ph 3tS/4SS-4ll5 
PM-600-982-8894 

(?2) HydrauEc i Pneumelrc Sates 
|B)  11»X) Park Charkyte Blvd. 

Chariot». NC 28241 
Ph 70*1588-3234 

OA. Weaver Co. Inc. 
IB) 2420 Grenoble Road 

Richmond. VA 23294 
Ph 804/672-6501 

C A Weaver Co. Inc. 
(8) 7562 HI Tech Rd. 

Roanoke. VA 24019 
Ph 703*63-9761 

C A Weaver Co. Inc. 
IB) 2430 Alabama Avenue 

Node*. VA 23SI3 
Ph 804/857-8700 

© Af/43i Products Corp. 
6353 Sixth Ave. South 
Seania. WA 98108-3437 
Ph 206767-7750 
Ph 1-800-262-2672 
Fax 206/762-4736 

AirOi Products Corp. 
(B) 2400 £. Bumsioe St. 

PorUand. OR 97214 
Ph 503^34-0666 
Ph 1-800-242-2672 

Ar/4>l PfOduCM Corp. 
P) 865 Conger Street 

Eugene. OR 97^01 
Ph 503/485-2022 
Ph 1-800-322-2672 

® 

© RAF Fluid Power. Inc. 
23775 Mercantrle Road 
Oveland. OH 44122-5990 
Ph 216/464-8990 

V^r1 Southwestern Controls 
PI 990 B. East <Slh Place 

Tuba. OK 74146-4752 
Ph »18/663-6777 
Ph W0O-6S6-1S70 

Soutfiwejlum Controls 
m «720 Sands Point 

Houston, TX 77074 
Ph 70/777-2626 
Ph 1-aOO-«4-936a 

Southwestern Conbos 
|B) 8608 Sovrfelgn Row 

Oaaas,TX 75247 
Ph214AS3»-4266 
PM-800-4444367 

Soutfierestem Confjpts 
|B) 859lsomRoad 

San AMorao. TX 78216-4035 
Ph 210/340-4111 

m) Asegheny Rurd Power. Inc. 
|B) 1t2 OougtBS Road 

Sewickley. PA 15143 
Ph 40/367-5894 

(rg/ Mesa Equipmer« (. Supply Company 
|B) 3820 Commons. N.E. 

Arcuquerque, NM 87109 
Ph 5TJV345-0264 

Mesa Equipment * Suppry Company 
(B)  042 Lomatand Orrve 

8 Paso. TX 79935 
Ph 915*94-1414 

Fkjid System Components Inc. 
(8) 3154 Cross St. 

Green Bay. Wl 54307 
Ph. 4V4O37-0234 

Fluid System Components Inc. 
(B) 2315 South 17CT> Street 

New Benin. Wl 53151-2701 
Ph 414/827-2700 

Q§/J.E.M. Fluid Power, he 
(SI 2182 Dan Rd. 

West Branch, Ml 48661 
Ph 5177345-1180 

Gast Mlg. Corp. 
(C) 2300 Highway M-139 
P) Benton Harter. Ml 490234X397 

Ph 616/S26-6171 

Q?/C*FM»chevary 
(A) SV060 Hanua Street 

Kapokti. Hews* 96707-1777 
Ph 808/682-1541 

vB'r^amrjssrnrXrsvies.tnc 
|B) 6317 Htebon Way 

Anchorage, AK 99513 
Ph 907/562-2333 

® CANADA 

ONTARIO 
WainbeeUd. 
Windsor 
Ph t-eOO-26543929 

WsrnbeeUd. 
I  1590 Liverpool Court 

Ottawa. Ontario K18 4L2 
Ph 6TV744-I720 

WainbeeUd. 
IAA 5789 Coopers Ave. 

Mrssissauga. Ontario L42 3S6 
Ph905*6S-17X 
Fa= 90S*68-OOS3 

WainbeeLtn 
(8) Unit M 

65 Trifium Park Place 
Kitchener, OnL N2E 1X1 
Ph 519/748-5391 

WainbeeUd. 
S3) 1909 OMord Streel East. Urvt 45 

London. Ont NSV 4L9 
Ph 51S/451-6266 
Fax 519/451-5566 

OU€B6C 
WainbeeUd. 

tA.0) 215 Brunswick Blvd. 
Poime Claire, P.O. H9R 4R7 
Ph. 5UA597-88» 

WainbeeUd. 
(B)  1990 Ouest BMt Charest 

Quebec Cily. P.O. GIN 4KB 
Ph 4WSS3-1956 

WainbeeLtd. 
«3)  832 St. Paul Bfvd. 

Chicoutimi, P.O. G7K «2 
Ph 41&«698-4&84 

BRrrtSH COLUMBIA 

WainbeeUd. 
|B) 2231 Vaushal Place 

Ffchrrnnd. B.C. V6V 1Z5 
Ph 604/2764288 
Ph 1-8004VS3-9829 

ALBERTA 

WainbeeUd. 
|B) 13336 59th Avenue 

EcVnoMcn. AHa, T6H 166 
Ph 403M34-9528 

WainbeeUd. 
|B) 7407 4491 St. S.t 

Cslgay. ABa. T2C 3C8 
Ph«03«36-IO3 

MANTTOBA 

WeinbeaLtd. 
|B) OS3BorderSLl4 

Wsinrpag. Man. R3H ONI 
Ph204n>32-ri558 
Ph. 1-800-663-1393 

MAflmMEPPOVINCES 
WsnbseUd. 

& 10 Thomha Drive. Suite »5 
Oortmouth. Nova Scooa 
Ha«ax8381S1 
PK 902/468-1787 
Fh. 1-8004367-1787 

SASKATOON 

Wainbse.Ltd. 
437 34th Street 
Saskatoon, Sask. SKS 0S9 
Ph 3061652-1433 

NORTH BAY 

Wsinbee.ud 
«54 Main Street West 
North Bay. Or*. P1B8K5 
Ph 705/472-4244 
Ph 1-800-461-9534 

*<^7= Jk £?' 



I 
WONVERSION CHARTS 

PRESSURE CONVERSION TABLE 
Lbs. Per       Atmospheres     Inches of        Millimeters 
Sa lnch Mercury        of Mercury 

Inches of 
Water 

Meters of 
Water 

Milli 
Bars 

Kilopascals 

J  
14.70 
.4912 
.0193 
.0361 
1.422 
14.50 
.145 

.0680 
1 
.0334 
.001315 
.00246 
.0967 
.0009869 
.00986 

2.036 
29.92 
1 
.03937 
.0735 
2.895 
.02953 
.29529 

51.71 
760 
25.4 

1.868 
73.55 
.750 
7.4996 

27.73 .7037 
407 
13.6 

10.33 
.3452 

.5358 

39.37 
.4018 
4.0174 

.0136 

.0254 
1 
.01021 
.10206 

69.0 
1013.3 
33.86 
1.33 
2.49 
97.98 
1 
10.01 

6.895 
101.36 
3.387 
.13307 
.24891 
9.8047 
.09998 
1 

VOLUME FLOW CONVERSION TABLE 
cfm cfh gpm m'h 

1 

l/s 

Power and Heat Flow Conversion Table 
hp(U.S.)     ft.lb/min    Btu/hr    Btu/min       W kcal/min 

1/60 
.13368 
.58858 
2.1189 

60 
1 
8.0208 
35.315 
127.13 

7.4805     i 1.6990 
.12468 .02832 
1 .22712 
4.4029 
15.850     I     3-6 

.47195 33000 

.007866       .000030303 i 1 

2544.4 
.07710 

.06309 .0003930     i 12J|69_iJ_ 
1/3.6 .02358 ; 778.17 j 60 

1 ,00134 j 44.254  j 3.4121 
.09358 I 3088.0  I 238.10 

42.407 
.001285 
1/60 

.05687 
3.9683 

745.70 
.02260 
.29307 
17.584 
1 
69.780 

10.686 
.0003238 
.004200 
.25200 
.01433 

Temperature Conversion Chart 
•C = % (°F -32) 
Absolute Kelvin = °C +273.15 

•F = («°C) +32 
Rankine °F = +459.67 

TABLE EXAMPLE: 
To Convert 100 "C to °F look up 100 read left 
To Convert 100 °F to "C look up to 100 read right 

to'F From to°C to#F From to'C 

-148.0 -100 -73.33 +50.00 +10 -12.22 

-130.0 -90 -67.78 +53.6 +12 -11.11 

-112.0 -80 -62.22 +57.2 +14 

-94.0 -70 -56.67 +60.8 +16 
-10.00 
-8.89 

-76.0 -60 -51.11 +64.4 +18 -7.78 

-58.0 -50 -45.56 +68.0 +20 -6.67 

-40.0 -40 -40.00 +71.6 +22 -5.56 

-36.4 -38 -38.89 +75.2 +24 -4.44 

-32.8 -36 -37.78 +78.8 +26 -3.33 

-29.2 -34 -36.67 +82.4 +28 -2.22 

-25.6 -32 -35.56 +86.0 +30 -1.11 

-22.0 -30 -34.44 +89.6 +32 0.00 

-18.4 -28 -33.33 +93.2 +34 +1.11 

-14.8 -26 -32.22 +96.8 +36 +2.22 

-11.2 -24 -31.11 +100.4 +38 

-7.6 -22 -30.00 

-4.0 
-0.4 
+3.2 

-20 
"'-18 
-16 

_j28.89 
-27.78 
-26.67 

+104.0 
107.6 
111.2 
114.2 

+40 
+3.33 
+4.44 

42 
44 

"46 ~    7 je 

+6.8 
+10.4 

-14 
"-12 

-25.56 118.4 48 

-24.44 

+14.0 -10 -23.33  

+17.6 
+21.2 

"+24.8 
"-6 
"•4" 

+32.0 
+35.6 
+39.2 
+42.8 
+46.4 

-2 
fj 

+2 
+4 
+6 
+8 

j2Z22 

_r2±-ll 
-20.00 

^-18"89 
-17.78 
-16.67 
-15.56 
-14.44 
-13.33 

122.0 50. 
__52_ 
 54. 

56 

125.6 
129.2 
132.8 

J36.4. 
140.0 

58 
60 

143.6 
147.2 
150.8 
154.4 
158.0 

62 
64 
66 
68 
70 

5^56 
6.67 
7J8 
Jisi. 
10.0"Ö 
1JL11 
12.22 

13:33 
'14.44 
iiy>6 
16.67 
17.78 
18.89 
20.00 
21.11 

to°F From to°C 
161.6 72 22.22 
165.2 74 23.33 
168.8 76 24.44 
172.4 78 25.56 
176.0 80 26.67 
179.6 82 27.78 
183.2 84 28.89 
186.8 86 30.00 
190.4 88 31.11 
194.0 90 32.22 
197.6 92 33.33 
201.2 94 34.44 
204.8 96 35.56 
208.4 98 36.67 
212.0 100 37.78 
230.0 110 43.33 
248.0 
266.0 

"284.Ö 

120 
130 

'""" 140 " 

48.89 
54.44 
60.00 

302.0 
320.0 
338.0 

150 
160 
170 

65.56 
71.11 
76.67 

356.0 180 82.22 
374.0 
392.6" 
410.0 

190 
200 
210 

87.78 
"" 93.33 

98.89 
428.0 
446.0 
464.0 
482.0 

220 
230 
240 
250 

104.44 
110.00 
115.56 
121.11 



APPENDIX B 

DATA COLLECTION SHEETS 
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