59 URAI-GAS

Part Number — 651140G0

Detachable steel mounting feet (feet are different for
horizontal and vertical mounting)

Mechanical Seals

Rigid one-piece cast iron casing

Connections in standard pipe sizes

Straight, precision machined two-lobe impellers
Splash oil lubricated gears

Carburized and ground alloy steel spur timing gears
Anti-Friction gears

Ground steel shafts

Center Timed for rotation in either direction

Also Available in:

URAI
URAI-DSL (Dual Splash Lube)
URAI-Metric

AUTHORIZED

Roots
Distributor
Packager
816-741-0282 Repair Center
Quick Specs
Flow Range to 857 CFM
Max APressure 7 PSI
Max AVacuum 15" Hg
Maximum RPM 2850
Minimum RPM 763
Max AT 225°F
Connection Size 4" FPT
Shaft Dia. 1.125"
Min Sheave Dia. 6”
Drive End Lubrication Grease
Gear End Lubrication Oil
Oil Sump Gear End Horiz Config ~27.6 0z
Oil Sump Gear End Vert Config ~16 oz
Bare Unit Weight 204 Ibs
Container Box
Box Size (Lx W x H) 24" x 20" x 20"
Shipping Weight on Skid ~254 lbs
Recommended to Ship Via Truck




Universal RAI Series Gas Blowers Parts List

3-1/2" & 5" Gear Diameter
(Refer to drawing #T30099023)

ATHFINDER
816-741-0282 @

o umber | Partame Repair Kits
1 Headplate Gear End 1 Repgir ki_ts are bundled with the parts you nged_ to complete a standard
) repair. It is more cost effective to buy a repair kit than to purchase
2 Headplate Drive End 1 individual parts. However, if you need parts not listed in the Kit, it is
3 Gearbox 1 recommended that you call Pathfinder Systems for parts pricing.
4 Timing Gears 2 P/N 65112GRK Kit without Gears for 53, 56, 59 URAI-GAS
5 Cover-Blind (Plug Opening) 1 Item Qty 5" Kit Description P/N
5 1 PLUG,OPENING 12957006
/ Gasket, Gear Box ! 7 1 GSKT,GRBX 62776021
" Cylinder 1 14 3 BRG,BALL 10987003
12 Impeller & Shaft Drive 1 15 1 BRG,ROLLER 10222037
13 Impeller & Shaft Driven 1 17 2 NUT,HEX ESNA 1 -14 10319006
14 Bearing, Ball 3 27 4 MECHANICAL SEAL T20002003
) 31 4 SCR,CAP HEXH NYL 11965010
15 Bearing, Roller 1 33 1 SEALLIP (BUNAN) 31/32" 12091009
16 Pin, Dowel 4 38 2 PLUG, VENT 1/8" 13002001
17 Gear Nut 2
19 Key 1 P/N 65111GRK Kit with Gears for 53, 56, 59 URAI-GAS
o1 Plug, Pipe 3 Item Qty 5" Kit Description P/N
4 1 GEAR,ASSY 63866021
Z SHI ¢ 5 1 PLUG,OPENING 12957006
25 Breather (Plug Vent) 1 7 1 GSKT,GRBX 62776021
26 Screw, Hex 14* 14 3 BRG,BALL 10987003
97 Seal, Bearing 4 15 1 BRG,ROLLER 10222037
31 Screw, Hex 4 17 2 NUT,HEX ESNA 1 -14 10319006
27 4 MECHANICAL SEAL T20002003
32 Screw, Hex 4 31 4 SCR,CAP HEXH NYL 11965010
33 Seal Lip-Drive 1 33 1 SEAL,LIP (BUNA-N) 31/32" 12091009
34 Clamp Plate 2 38 2 PLUG, VENT 1/8” 13002001
85 Foot 2
37 Fitting, Grease 2
38 Fitting, Relief 2 ROOTS® Synthetic 0il: 1S0-VG-320 Grade
39 Washer Mounting 4 Part Number
ig zcrew :‘”ket 2 Quart 13106004
crew Hex
*Quantity varies by blower. Gallon 13106005
Case (12 qts) 13106007
URAI GAS blower grease specifications. ROOTS® Synthetic 0il: 1S0-VG-220 Grade
e When servicing drive end bearings of a URAI GAS Part Number
blower, use the specified NLGI #2 premium grade Quart 13106001
aluminum complex* grease, ROOTS P/N T20019001. Gallon 13106002
e Lithium based greases are not compatible with the Case (12 qts) 13106008

specified and recommended ROOTS Synthetic grease

ROOTS® Synthetic Oil: 1SO-VG-150 Grade

used when assembling a GAS blower. Lithium based

grease is not approved for any ROOTS blowers.

Table 2 - Recommended Oil Grades

Part Number
Quart 13106020
Gallon 13106021
Case (12 qts) 13106023

Ambient* IS0 5 Gallon Pail 13106022
Temperature °F (°C) Viscosity No.
55 Gallon Drum 13106025

Above 90° (329)
32°t0 90° (0° t0 329)
0° t0 32° (-18° t0 0°)

Below 0° (-18°%)

*Ambient temperature is defined as the temperature of the space in which the

blower and drive are located.

320
220
150
100

ROOTS® Synthetic Oil: 1SO-VG-100 Grade

Part Number
Quart 13106011
Gallon 13106012
Case (12 qts) 13106014
5 Gallon Pail 13106013

55 Gallon Drum 13106016
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Assembly of UNIVERSAL RAI-G Series Gas Blowers, 3-1/2" through 5" Gear Diameter
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Revelapl a | B [ C | D | Db ol vl i [ G H M 0 R U kevwa] W T v [aa]as]an]ae| ar [673%
22 25 | 513 S.00f 9.75(375[375/150 (200 200] 200].25].38 | 1.25| 263 | 250 | 9.63 | 6.88 [6.25 | 5.00 [.625 | .188x.094 17 181 | 313 | 463 1.75 | 4.00 | 9.25 32
54 2 7 S0l 7Sl 7 7 7 7 00l 300 ¢ ¢ T Sea v 7 7 7 0 Fd G 7 7 7 7 g 3
32 1350725 6.75] 11.25[500 [5.00[250[2.88] 256 281| 25| 44 | 1.75| 338 [ 244 | 1281 | 888 [7.75[6.75].750 | .188x.094 [1-1/4"| 1.63 | 3.88 | 6.06 | 1.91 | S.00 | 1213 69
33 > < Al oaal * 7 7 5 300 Bos - - 381 7 0 7 7 - 5 Fd g ~ 0 7 7 g 74
36 : . 10.00] 14.63] * - . - 4.18| 4.44| * - . 5.00 | 2.56 . : - . : 2-1/2* 175 - : : - 102
42 4.00 | 8.00 7.25] 13.00[6.25[6.25]3.00 313 | 250 33| 31| .44 | 200 3.68 | 3.18 | 15.06 | 10.63 [8.75 [8.25[.875| .188x.094 |1-1/2”| 231 | 438 | 681 | 231 | 500 | 13.63 88
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ROOTS™ Universal RAI®-G

Rotary Positive Gas Blowers
Frames 32 thru 615

BASIC BLOWER DESCRIPTION

Universal RAI®-G gas blowers are heavy duty rotary blowers
designed with mechanical seals. The detachable rugged steel
mounting feet, permit adaptability to either vertical or horizontal
installation requirements. The compact, sturdy design is
engineered for continuous service when operated in
accordance with speed and pressure ratings.

The basic model consists of a cast iron casing, carburized and
ground alloy steel spur timing gears secured to steel shafts with a
taper mounting and locknut, and cast iron involute impellers.
Oversized anti-friction bearings are used, with a cylindrical roller
bearing at the drive shaft to withstand V-belt pull. The Universal
RAI®-G features splash oil lube on the gear end and grease
lube on the drive end.

Accessories are available through our distributors.

ROOTS™ Synthetic Oil and grease is recommended to
maintain warranty.

OUTLINE DRAWING & DIMENSIONAL TABLE

TOP DISCHARGE

j i 7
¢ :
T 77777 v/ |

! ,
' 1 ‘
—_— !
s X oo™
LEFT DISCHARGE RIGHT DISCHARGE
VERTICLE CONFIGURATION HORIZONTAL CONFIGURATION

Drive Shaft Approx.

Framel A | B c Location o |0 |P P| R U | Keyway | Inlet& | AX |NetWt.
Size D D1 | D2 Disch.Dia (Ibs.)
32 7.25| 6.75] 11.25| 5.00| 8.50| 5.00|12.81| 8.88| 7.75/12.13 | 6.75 | .750 | .188 x.094 |1.25 NPT | 1.75 69

33 7.25| 7.63| 12.13| 5.00| 8.50| 5.00 [12.81| 8.88 | 7.75[12.13 | 6.75 | .750 | .188 x.094 | 2.0 NPT |1.75 74

36 7.25(10.00| 14.63 | 5.00| 8.50| 5.00[12.81| 8.88 | 7.75[1213 | 6.75| .750 | .188 x.094 | 2.5 NPT |1.75| 102

42 8.00 | 7.25| 13.00 | 6.25[10.25 | 6.25|15.06| 10.63 | 8.75|13.63 | 8.25 | .875|.188x.094| 1.5NPT [2.00| 88

45 8.00 {10.00| 15.50 | 6.25]10.25 | 6.25 [ 15.06| 10.63 | 8.75[13.63 | 8.25 | .875| .188x.094| 2.5 NPT |2.00 | 109

47 8.00|11.75)| 17.63 | 6.25]10.25 | 6.25|15.06| 10.50 | 8.50| 13.63 | 8.25 | .875| .188x.094| 3.0 NPT |2.00| 128

53 10.50 | 8.38) 15.38 | 6.25| 11.25 | 6.75| 17.38) 11.88 [10.25[ 17.25 | 8.75 | 1.125 | .250x .125| 2.5 NPT [2.50 | 143

56 10.50 [11.00 | 18.00 | 6.25|11.25 | 6.75|17.38] 12.25 [11.00{ 17.25 | 8.75 | 1.125 | .250x.125| 4.0 NPT |2.50| 170

59 10.50 [14.00] 21.18 | 6.25|11.25 | 6.75 | 17.38] 12.25 |11.00| 17.25| 8.75 | 1.125| .250x.125| 4.0NPT |2.50| 204

65 | 11.00* [10.00| 18.38 | 8.75|14.75| 8.75[21.63| 15.13 |12.75|19.75 | 11.75 | 1.375 | .312x.156| 3.0 NPT |3.00 | 245

68 | 11.00* |13.00| 21.38 | 8.75| 14.75| 8.75[21.63]| 15.13 [12.75[19.75 [11.75 | 1.375 | .312x.156 | 5.0 NPT |3.00 | 285

615 | 11.00* (20.00| 28.38 | 8.75|14.75 | 8.75|21.63| 16.25 |15.00| 19.75 | 11.75 | 1.375 | .312x.156 | 6.0FLG |3.00| 425

S-60A01

DESIGN AND CONSTRUCTION FEATURES
Mechanical seals

Rigid one-piece cast iron casing
Anti-friction bearings

Splash oil lubricated spur timing gears
Connections in standard pipe sizes

Straight, precision machined
two-lobe impellers

Ground steel shafts
8. Detachable steel mounting feet

S e o

~

OPERATING PRINCIPLE

»343

POSITION 1 POSITION 2 POSITION 3 POSITION 4

Two figure-eight lobe impellers mounted on parallel
shafts rotate in opposite directions. As each impeller
passes the blower inlet, it traps a definite volume of gas
and carries it around the case to the blower outlet, where
the gas is discharged. With constant speed operation,
the displaced volume is essentially the same regardless
of pressure, temperature or barometric pressure.

Timing gears control the relative position of the impellers
to each other and maintain small but definite clearances.
This allows operation without lubrication being required
inside the gas casing.
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Notes:

1. Performance based on inlet methane at standard pressure of 14.7 psia, standard temperature of 68°F, and specific gravity of 0.55.
2. Vacuum ratings based on inlet methane at standard temperature of 68°F, discharge pressure of 30" Hg and specific gravity of 0.55.

ggg :60 PERFORMANCE TABLE
o 9O
§§ 9.. FRAME SPEED 1PSI 2 PsI 3 PsI 4PSI 5 PSI 6 PSI 7Ps| 8 PSI 10 PSI 11PSI 12 PSI 13 PSI 14 PSI 15PSI Max. Vacuum
; "] SIZE RPM CFM BHP | CFM BHP | CFM BHP | CFM BHP| CFM BHP| CFM BHP | CFM BHP CFM BHP | CFM BHP| CFM BHP | CFM BHP | CFM BHP CFM BHP | CFM BHP | *HG| CFM| BHP
o
R 32 1200 37 02| 30 04| 24 07| 20 09| 16 11| 12 14 8| 15| 09
1800 64 04| 57 08| 51 11| 47 15| 43 18| 39 22| 36 25| 33 29| 27 36 10| 35| 17
2500 95 06| 8 11| 8 16| 78 21| 74 25| 71 30| 67 35 64 40| 59 50| 56 55| 54 60| 51 65 13| 56| 3.2
3600 | 145 09| 138 1.6 | 133 23| 128 3.0 | 124 37120 44 | 117 51| 114 59108 7.3 | 106 80 | 103 8.7 | 101 94 | 98101 | 96 10.8 | 16 | 93| 57
33 1200 52 03| 42 06| 36 1.0[296 13| 24 16| 20 1.9 8| 23] 13
1800 89 05| 80 10| 72 15[665 1.9 | 61 24| 57 29| 52 34| 48 39| 40 48 10| 51| 24
2500 | 132 09| 123 15 | 116 22| 110 29 | 104 35| 100 42 | 95 49| 91 56| 84 69 (804 76| 77 82 13| 80| 43
3600 | 200 1.2 | 190 21 | 183 3.1 | 177 41 | 172 50| 167 6.0 | 163 7.0 159 7.9 | 152 9.9 | 148 10.8 | 145 11.8 15 | 137] 7.3
STITIND 36 1200 91 06| 78 11| 68 16| 60 22 | 52 27| 46 32| 39 38 8| 50| 21
=XIT9 K 1800 | 152 0.9 | 139 1.7 | 129 25| 121 33 | 113 441|107 49 | 101 57 10| 99| 4.0
TRped 1A 2500 | 224 13| 211 25 | 201 36| 192 47 | 185 58| 178 69 | 1772 8.0 13| 150| 7.2
2eES I 3600 | 336 2.1 | 323 37 | 313 53| 304 6.9 | 297 85| 290 10.1 | 284 117 15 | 248]12.1
;gg'_,é Py 42 1200 54 03| 46 06| 40 09| 35 13| 30 16| 26 19| 22 22 8| 29| 13
docpgaxmg 1800 9 06| 8 10| 76 15| 71 20| 66 25| 62 29| 59 34| 55 39| 49 48| 46 53 10 | 58| 24
I35 R 2500 | 132 08| 124 15 | 118 22| 113 28 | 109 35| 105 41 | 101 48| 98 55| 91 68| 8 74| 8 81| 83 88 | 80 94 | 77 101 | 13| 88| 43
R » 3600 | 199 14| 191 24 | 185 33| 180 4.3 | 175 52 (171 6.2 | 168 7.4| 164 8.1 | 158 10.0 | 155 10.9 | 152 11.9 | 149 12.8 | 147 13.8 | 144 14.7 | 16 | 140| 7.7
a3 N 45 1200 | 111 07| 97 13| 8 20| 77 26| 69 32| 61 39| 55 45 49 51 8| 67| 25
o 1800 | 184 1.0 | 170 2.0 | 159 29| 150 3.9 | 142 438|134 58 | 128 67| 121 7.7| 110 96 10 | 126 4.7
o 2500 | 268 1.6 | 254 3.0 | 243 43| 234 56 | 226 6.9 | 219 82 | 212 96| 206 10.9 | 195 135 13| 189| 8.6
9 3600 | 402 27| 387 46 | 377 65| 367 84 | 359 10.3 | 352 12.2 | 345 14.1| 339 16.0 | 328 19.8 16 | 297|15.4
D 47 1200 | 148 0.9 | 131 1.7 | 117 25| 105 34 | 95 42| 8 50| 78 59 8| 92| 33
-~ 1800 | 244 1.4 | 226 2.6 | 213 39| 201 51 | 191 6.4 | 182 7.6 | 173 89 10 | 171] 6.2
2500 | 356 21| 338 38 | 324 56| 313 7.3 | 303 9.1 | 293 10.8 | 285 125 13| 255[11.3
RIOLY 3600 | 531 36| 513 6.1 | 500 8.6 | 488111 | 478 13.6 | 469 16.1 | 460 18.6 15 | 410]19.1
4532 ? 53 800 77 04| 66 09 | 57 13| 49 18| 43 22| 37 27| 32 32 8| 41| 18
200 (%8 1400 | 157 09| 145 1.7 | 136 25| 129 33 | 122 41 | 116 49 | 111 57| 106 65| 96 82| 92 90| 8 9.8 10 | 109| 4.0
6032 @ 3 1800 | 209 1.3 | 198 2.3 | 189 34| 181 44 | 175 54 | 169 65 | 163 75| 158 8.6 | 149 10.6 | 145 11.7 | 141 127 | 137 13.7 | 133 14.8 13| 144 6.7
NN==20 2850 | 348 25| 336 4.2 | 327 5.8 320 7.5 | 313 9.1 | 307 10.7 | 302 12.4| 297 14.0 | 287 17.3 | 283 18.9 | 279 20.6 | 275 22.2 | 27123.8 | 268 25.5 | 16 | 262 |13.4
L-od‘:“_g 9 56 800 | 134 08| 117 15| 104 23| 92 31 | 8 39| 73 46| 64 54| 57 62 8| 79| 3.0
SRNZ3 0 1400 | 267 1.6 | 250 2.9 | 236 43| 225 56 | 215 6.9 | 206 83 | 197 9.6 190 11.0 [ 176 13.7 | 169 15.0 | 163 16.4 | 157 17.7 10 | 195| 6.7
SRSV 1800 | 355 21| 338 3.9 | 325 56| 313 7.3 | 303 9.1 | 294 10.8 | 286 125| 278 14.3 | 264 17.7 | 257 19.5 | 251 21.2 | 245 22.9 13 | 257|11.2
W39 2850 | 588 4.0 | 570 6.8 | 557 9.5 | 54512.3 | 535 15.0 | 526 17.8 | 518 20.5 510 23.3 | 496 28.8 | 490 31.5 | 483 34.3 | 477 37.0 16 | 457|22.4
Ra 3 59 800 | 205 12| 183 24 | 166 3.5 | 152 46 | 137 57 [ 128 69 | 118 8.0 8| 136| 44
3 1400 | 399 2.3 | 377 4.3 | 360 6.2 | 346 8.2 | 333 102 | 322 12.1 | 312 14. 10 | 309| 9.8
g 1800 | 528 3.1 | 506 5.6 | 489 8.1 | 475107 | 462 132 | 451 157 | 441 183 13 | 404|16.5
= 2850 | 867 59 | 845 9.9 | 828 13.9 | 81418.0 | 802 22.0 | 790 26.0 | 780 30.0 15 | 718]30.8
® 65 700 | 128 08| 110 15| 96 23| 85 30| 74 38| 65 45| 56 53| 48 6.0 8| 71| 3.0
1400 | 301 1.8 | 282 3.3 | 269 48| 257 6.3 | 246 7.8 | 237 9.3 | 229 10.8| 221 12.3 | 206 153 | 199 16.8 | 193 18.3 | 187 19.8 | 181213 10 | 226| 7.5
rrmd Q 8 o 1800 | 399 2.5 | 381 4.4 | 367 64| 355 8.3 | 345 102 | 336 12.2 | 327 14.1| 319 16.0 | 304 19.9 | 298 21.8 | 291 23.8 | 285 25.7 | 27927.6 | 273 295 | 13 | 297|12.7
TTes Lo d 2350 | 534 3.8 | 516 6.3 | 502 8.9 | 491114 | 480 13.9 | 471 164 | 462 18.9| 454 21.5 | 440 265 | 433 29.0 | 426 31.5 | 420 34.1 | 41436.6 [ 409 39.1 | 16 | 400|20.6
AE88~552 68 700 | 206 1.2 | 177 25 | 155 37| 136 4.9 | 119 61| 104 73| 91 85 8| 15| 438
.i ~eg > ; - 1400 | 483 27| 454 52 | 431 7.6 | 41210.0 | 396 12.4 | 381 14.8 | 367 17.2| 354 19.7 | 331 24.5 | 320 26.9 | 309 29.3 | 300 31.7 | 290 34.1 10 | 363|12.0
rRIPay 8 1800 | 641 3.8 | 612 6.9 | 589 10.0 | 57013.1 | 554 16.2 | 539 19.3 | 525 22.4| 512 25.5 | 489 31.7 | 478 34.8 | 467 37.9 | 458 41.0 | 448 44.1 13 | 47720.2
QU 2 9 2350 | 858 5.6 | 829 9.7 | 806 13.7 | 78817.8 | 771 21.8 | 756 26.2 | 742 29.9| 729 34.0 | 706 42.1 | 695 46.1 | 685 50.2 | 675 54.2 | 665 58.3 16 | 642]32.8
'ﬁ Aoad o\ 615 700 | 386 23| 332 46 | 290 6.8 | 255 9.0 | 223 11.3 8| 215| 89
NNTEE= S R 1400 | 904 5.0 | 850 9.5 | 808 14.0 | 773185 | 741 23.0 | 713 27.5 | 688 32.1 10 | 681|224
SN a3 I 1800 1200 6.7 (1146 12.6 |1104 18.4 |1069 24.2 | 1037 30.0 {1009 35.8 | 984 41.6 12 | 922|347
oN F = 2350 1607 9.7 |1553 17.3 |1511 24.8 [1476 32.4 |1444 40.0 {1416 47.6 |1391 55.2 13 1300 | 49.7
O
e}
@
2
5




PERFORMANCE BASED ON AIR,
INLET AT 14.7 PSIA & 68°F

PRESSURE PERFORMANCE DECEMBER 2004

FRAME 59 U-RAI
MAX. PRESSURE RISE = 7.3 PSI
MAX. SPEED = 2850 RPM
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S
| 600
% 500
|
L
k| 400
—
Z
=l 300
200
100
500 1000 1500 2000 2500 3000 3500
150
- N~
| 100 ¥
w \\ 7.3 PSI
T 6 PSI
Q 5 PSI
=l 50 i S 4 PSI
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PC-12-59



INLET FLOW - ACEM

TEMP. RISE - F

BRAKE HORSEPOWER

VACUUM PERFORMANCE
FRAME 59 U-RAI

MAX. VACUUM = 15" HG
MAX. SPEED = 2850 RPM

PERFORMANCE BASED ON AIR,

INLET AT 68°F

DISCHARGE PRESSURE = 30" HG ABS.

DECEMBER 2004
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~110"HG
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500 1000 1500 2000 2500 3000 3500
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/ ////
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