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Operating Principles

Bi-Lobe Principle
URAI, URAI-DSL, URAI-G, RAM, RCS Series

Two figure-eight lobe impellers mounted on parallel
shafts rotate in opposite directions. As each impeller
passes the blower inlet, it traps a finite volume of air
and carries it around the case to the blower outlet,
where the air 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 finite clearances. This allows operation
without lubrication being required inside the lobe
cavity.

WHISPAIR* Principle

URAI-J, URAI-J DSL, RAM-J, RAM-GJ, RAM-VJ,
RCS-J

Incoming air is trapped by the impellers.
Simultaneously, pressurized air (right) is being
discharged. As the impeller passes the wrap-around
flange, the Whispair jet equalizes pressure between
trapped air and discharge area, aiding impeller
movement and reducing power. Impellers move air
into the discharge area. Backflow is controlled,
resulting in reduction of noise and pulsation relative
to conventional blowers.

DVJ/DPJ Principle
2504 DVJ, RAM DVJ, 721 DVJ, 406 DPJ

Incoming air is trapped between the impellers.
Simultaneously, pressurized air is being discharged.
As the impeller passes the jet plenum, cooled,
pressurized air flows into the space between the
impeller and cylinder. This cools the trapped air,
helps control thermal growth and allows higher
pressure ratios. The trapped air is then moved into
the discharge flange. Backflow is reduced, resulting
in lower operating noise level and reduced shock
loading on the equipment.

Warranty

Proven designs, manufacturing and material provide
assurance for superior operation. Local, factory
trained, service centers offer timely response to your
unique needs. Roots products are sold subject to
Howden Roots general terms of sale and warranty
policy; contact your nearest Howden Roots office for
more information.
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Universal RAI Series Rotary Positive Displacement Blowers

All Universal RAI (URAI) series blowers are heavy duty rotary blowers in a compact, sturdy design engineered for
continuous duty and maximum reliability. These blowers have a time tested lubrication system. Howden Roots
exclusive “figure-8” gearbox design improves oil distribution to the timing gears and lengthens bearing life.

This series features a grey iron casing, carburized and ground alloy steel spur timing gears secured to steel shafts
with a taper fit and locknut, and grey iron involute impellers. Oversized anti-friction bearings are used, with a heavy
duty cylindrical roller bearing at the drive shaft to withstand V-belt pull. Viton™ lip seals maintain proper lubricant at

the bearings

Universal RAI Blower
Frame Sizes 22 thru 718

The standard URAI blower features convenient grease lubrication on the drive
end. The feet permit easy in-field adaptation to either vertical or horizontal
installation requirements and any of four drive shaft positions — top, bottom, right
or left hand. All frame sizes are center-timed to allow for rotation in either
direction.

Universal RAI DSL Blower
Frame Sizes 32 thru 615

This URAI blower features Dual Splash Lubrication (DSL). There is splash
lubrication at the gear end and the drive end. The drive end has two shaft-
mounted slingers and the gear end features Howden Roots exclusive “figure-
eight” gearbox design that work together to improve oil distribution and to
maximize gear and bearing life. The oil reservoirs feature sight glasses for
accurate oil level confirmation.

Universal RAI-G Gas Blower
Frame Sizes 32GJ thru 615GJ

URAI gas blowers feature mechanical seals and Viton™ o-rings. The seal system
is designed to meet or exceed gas industry safety standards, including provisions
for purge gas in the headplates. The URAI gas blower uses detachable steel
mounting feet for adaptation of drive shaft position to meet vertical or horizontal
installation requirements.

Universal RAI-J WHISPAIR Blower
Frame Sizes 33J thru 56J

Howden Roots refined the standard URAI line using computer-aided design
techniques to incorporate the Roots exclusive WHISPAIR jet. The WHISPAIR jet
uses shock suppression techniques for noise and pulsation reduction. This
exclusive WHISPAIR feature can reduce noise 3-5 dB on typical installations. Like
the standard URAI blower, the URAI-J features universal detachable steel
mounting feet to permit easy in-field adaptation to any of four positions and grease
lubrication on the drive end.

Universal RAI-J DSL Blower
Frame Sizes 33J thru 56J

This URAI blower combines the WHISPAIR design with the dual splash lubrication
feature to offer the longest life and quietest performance of the URAI series.
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Universal RAI Blower Performance Table
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Universal RAIG Blower Performance Table
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VERTICAL CONFIGLIRATION

Universal RAI Dimensions
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RAM Series Rotary Positive Displacement Blowers

Roots RAM series units are recognized by many as the most volumetrically efficient blowers in the industry. Unless
otherwise noted, RAM series equipment may operate under either vacuum or pressure application with no
equipment modification, and can provide simultaneous vacuum and pressure for a system with a single unit.

RAM series units feature integral-shaft ductile iron impellers with involute profiles. Headplates and the rigid casing
are cast grey iron, while the drive end and gear covers are aluminium. Carburized and ground alloy steel spur
timing gears are securely mounted on tapered shafts. All units in the RAM series feature cylindrical roller bearings
and splash lubrication for maximum life.

Detachable steel mounting feet permit adaptability to either vertical or horizontal installation requirements.

Piston-ring shaft seals reduce gas leakage through the headplates, while lip-type oil seals maintain lubrication in
the bearings. RAM units are splash lubricated on both sides with high volume oil reservoirs and convenient sight
glasses.

RAM Blower

Frame Sizes 404 thru 624

All standard units are center-timed to allow rotation in either direction.
RAM-J WHISPAIR Blower

Frame Sizes 404J thru 624J

RAM-J units feature the original WHISPAIR jets to control pressure
equalization by feeding backflow in the direction of impeller movement.
The Whispair feature results in uni-directional flow and drive shaft
rotation.

RAM-GJ Gas WHISPAIR Blower
Available on all RAM Frame Sizes

RAM standard blowers feature a piston ring system between the
compression chamber and vent cavities. This models vent cavities are
plugged for purge or drain. Special long-life mechanical seals with Vitonm
O-rings are installed at each bearing to control gas and oil leakage. The
seal incorporates a proprietary geometry that promotes enhanced cooling
and extended life.

RAM gas units are suitable for both vacuum or pressure service. Alternate
materials and optional O-ring material are available for these machines.
Please contact the factory for more information.

RAM-VJ Water Sealed WHISPAIR Vacuum Blower
Frame Sizes 406J thru 624J

These units are equipped with an inlet spray nozzle and seal water flow
meter for water injection. This feature cools the unit enabling deeper
vacuum levels than possible with conventional rotary vacuum blowers.

_________________________________________________________________________________________________|
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RAM, RAM-J and RAM-GJ Blower Performance Table
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RAM-V) Water Sealed Vacuum Blower Performance Table
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RAM Blowers Dimensions
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RAM-J, RAM-GJ and RAM-VJ Blowers Di
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RCS Series Rotary Positive Displacement Blowers

Roots RCS series units are heavy-duty units with integral-shaft ductile iron impellers in an involute
profile. The headplates, gear cover, drive end cover and rigid, one-piece casing are grey iron.
Carburized and ground alloy steel spur timing gears are taper mounted on the shafts and secured with a
locknut. Cylindrical roller bearings combined with high volume oil reserves offer low maintenance and
trouble free operation.

Piston rings reduce air leakage through the headplate shaft openings, while lip-type oil seals maintain
lubricant in the roller bearings.

All RCS series blowers are equipped with splash oil lubrication at both ends of the blower.

RCS Blower
Frame Sizes 817 thru 827

All standard units are center-timed to allow rotation in either direction.
RCS series units incorporate detachable steel mounting feet to permit
adaptability to either vertical or horizontal installation.

RCS-J WHISPAIR Blower
Frame Sizes 715J thru 832J

RCS WHISPAIR units reduce noise and power loss by utilizing a wrap-
around plenum and proprietary WHISPAIR jet ports to control pressure
equalization. The WHISPAIR jets meter discharge pressure in the
direction of impeller movement, thereby aiding rotation. Discharge
pulsation is reduced by the pre-pressurization of the blower chamber. This
reduced pulsation results in lower noise, and reduced shock loading on
the system components.

RCS WHISPAIR units frames 817J thru 832J have feet integral to the
headplates.

_________________________________________________________________________________________________|
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RCS Series Blower Performance Table
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RICS-J Series Blower Performance Table
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AF- IHLET
FAF - DISCHARGE
C

—_—
VERTICAL CONFIGURATION HOREZONTAL CONFIGURATION
{Horizontal Air Flowd Mertical Air Flow]

RCS Blowers Dimensions

- AF Approc
Die flbss)

1900 2700 2425 3Ba44  JRO0 B3 2038 1900 2525 275 ES«310  100AG 1M0AE 400 1200
824 1900 2700 05D A4B 1AD0 100D B3R 2033 1900 2525 140D ATS AMLw313 I20FL  1Z0AG  ADD 1330
827 1900 2700 340D 4RI 1ADQ 10OD B3R A033 1900 2S5 140D ATE AMLwINd 140AG  JA0FG  ADD 1600

AF- INLET
F AF - DMECHARGE
|: 1

o

S N

VERTICAL CONFIGURATION HORIEZONTAL CONFIGURATION
[Horizontal Air Flow) [Veertical Air Flow)

RCS-J Blowers Dimensions

- AP Approc
Diio )

1900 2150 3338 1700 1000 1800 2325 2315 B25«317  1O0FG  B0RG 350 110D
U 1900 600 2700 3938 ITO0 100D 513 1900 1ROD 2325 136 3T AALwIN3 120FG  MMOAG 350 IR0
BIT) 1375 2200 2425 BRI 2100 1300 3OO0 2575 265D 2S00 ITOO ATSD ARhx313  JOOFLG IMOAG  &00 1620
B 1375 2200 27AR 4225 100 1100 OO ALTL 265D 2500 ITO0  ATSD B2L«313  120FG  MMOAG  ADD  1R0D
Bed 1375 2200 3313 4750 Z100 1300 3OO0 2575 265D 2S00 ITOO0  ATSD AR w313 120FG  120FG  AODD A0TS
832) 1375 2200 ZIAS0 G2BRA 2100 1300 30 ZRTS 2GS0 2500 ITDO0 27S0  B2Ek3M  14DFG  1ZDAG 400 232G

Motes: 1 Alldimensions are Ininches. 2. Wekghts ane In pounds, ond one approsdmine. 3. D not Lse for Consthuctian
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Howden

DVJ and DPJ Rotary Positive Displacement Blowers

These units feature an integral discharge jet plenum design, allowing cool, atmospheric air to flow into the casing.
This unique design permits continuous operation at high vacuum levels (up to blank-off) with a single stage unit. In
the case of Roots DPJ blowers, high pressure discharge air is cooled before injecting into the jet plenum.

Headplates and the rigid casing are cast from grey iron, with aluminium drive end and gear covers. Carburized
ground alloy steel spur timing gears are securely mounted on taper end shafts. These units are designed with
detachable steel mounting feet to permit adaptability to high pressure discharge left, right or vertically upwards.

2504 DVJ WHISPAIR Vacuum Blower
Frame Size 2504 DVJ

This unit features ball bearings, lip seals, splash lubrication at the gear
end and grease lubrication at the drive end.

RAM DVJ Vacuum Blower
Frame Sizes 406 DVJ, 412 DVJ and 616DVJ

RAM DVJ units feature integral-shaft ductile iron impellers with involute
profiles. The top shaft is extended for side outlet blowers, and either left or
right shaft can be extended for top or bottom outlet blowers. RAM DVJ
units feature cylindrical roller bearings for maximum life. Piston ring shaft
seals reduce gas leakage through the headplates, while lip-type oil seals
maintain proper oil levels in the bearings.

The units are splash lubricated on both sides with high volume oil
reservoirs. They can be equipped with mechanical seals for gas
applications. Please contact us for more information on gas applications.

721 DVJ WHISPAIR Vacuum Blower
Frame Size 721 DVJ

This unit has the same durable features as the RAM DVJ blowers.
However, is not currently configured for gas applications.

RAM 406 DPJ Dry High-Pressure Blower
Frame Size 406 DPJ

In this unit, the WHISPAIR jets control pressure equalization by feeding
cooled discharge air in the direction of impeller movement, thereby aiding
rotation. Cooled discharge air is mixed with incoming air to control
temperature rise. This design permits continuous operation with discharge
pressures up to 30 PSIG in a single stage unit. RAM DPJ units feature
cylindrical roller bearings and is splash lubricated at both the gear and
drive ends. Piston rings are used to reduce air leakage through the
headplate shaft openings, while lip-type oil seals maintain proper oil levels
in the bearings. The top shaft is extended for side outlet blowers, and
either left or right shaft can be extended for top outlet blowers. RAM DPJ
units can be equipped with mechanical seals for gas application. Please
contact us for more information on gas applications.

GEA Page 13 of 16
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2504 DV) Blower Perfnrm::nce Table

Frame | Speed
size RPM

2504

2400
2655
390
3540
398t
4515
29T

M. FI'E‘!I

Alr CFM CrM  BHP

170

ar
56
&7
BS
101
119
135

21
23
2.1
il
35
a1
4.6

CFM BHF CFM  BHP

36
44
56
15
90
104
124

2.8
il
35
4.2
a7
54
6.0

RAM OV) and 721 DVJ EBlower Perfnrm::nce Table

Frome | Speed
Skze RPM

406

£12

616

21

DFJ Blower Performance Table

2320
2695
3564
400a
2320
2695
3564
4000
1750
2124
2037
2B&0
3000
1180
1T
2400
2600

]

1332

2367

3658

266
329
474
547
531
Bi56
B45
1091
1016
1311
15548
1852
2002
1173
1967
2572
3135

103
122
167
192
20.2
237
3210
363
358
437
50.5
ok
63.0
433
G664
843
1020

229
2492
437
510
457
581
ETl
1016
003
1198
1445
1779
18649
575
1806
2411
2973

21
30
a1
&0
15
93
09

135
159
215
204
26.7
i1z
417
472
475
578
6.6
186
326
57.2
7.0
10
1314

i5
ig
a4
52
50
6.7
T

173

211

3B

459

335

AB0

T

al4

750
1045
129z
1625
1736
755
1585
2190
2753

167
19.6
6.2
29.7
i1z
3ar
515
58.1
59.1
[E R
g27
974
102.3
Tz
107.7
1348
160.7

a0
143
2B
361
160
2B5
574
719
455
750
g7
1531
1441
333
1163
1766
2331

0.0
252
L3N]
N0
3T
6.#
613
&3.9
TOE
BE.D
5.8
1162
12149
B5.2
1263
1601
1900

a7
120

94
239

24
271
605
715

122
127
1290

Ma Froe mm S

Alr OFM

224
260
a5
34B
a5
51B
6a.6
i |
a6
6.6
1109
1303
1367
oLy
14348
1ra1
2120

L wes | s | s ] arps
Frame Size | Speed RPM
IIIIIIIIII CFM BHFP CFM BHP CFM EHP CFM BHP

406

1750
2520
3070

4000
Notes:  1.\oouum rotings based on iniet air ond jet oir Stondord pressure ond standod sempermure of 687 F, dischomge ond jet pressures of 30° Hg ond

SpeCiic groviey of L0,

142
237
363
518

194
26.0
351
472

119
214
13
405

2. Refer vd fICHny for performance QUINDTHES ODOve 247 High.

3. DPJ notings based an s dF 0 St pressure of 1.7 [sio, SHanGond smpshure of 68 F, ond spedfic gty of L0,

258
345
463
G1E

9

154
313
ara

321
429
515
T6.3

B0
175
300
456

IBS
514
GBS
ong

GEA
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HOISRZONTA L COMFIGLIRATRON
Top Dischorge Oy o
AP DECHARGE— AIRIRLET

RAM DVJ Blower Dimensions

=
Retit
]
jli

08 NXE TH EE 1AM U 150 IriellE TE INFT  ANFT 21X N

Ay 3 11 67 268 1S TS A 19X I XN W0 TEl 1SN 3MSmlE G000 Il ESD GBAG EARE  SAE 25 57S

G 10 16 M 3R L0 0 B &N A& BXE 12N LS A 30=x) TR 1AW BN SAG MAS  BAGE 1M 97E
Moses: L Alldimensions are ninches. 2. Welghts are in pounds, ond ore approsimine. 3. (00 not Use for constnuctian

o 4 -
-

721 DV Blower Dimensions

[lmShd
Frome
=

[l B 13 A4l0 98 1T W AW RS TN B0 AT TR ATE NWT ISNAT MMM LG BE
Motes: L ANdImensions anz Ininches. Z.WElgrﬁ are in pounds, Ond ore approamaoee. 3,100 not use for constuction,

|

L H
&

DPJ Blower Dimensions

HinaDoaoonnnnonanncannn

&6DPJ  EDD 1100 1OFE 250 112 ThE) 2ED ATE 47% EO5 148 1E38 180D D00 450 175 27% I7ExIBR 735 10SD TED

Frome:
ke

406 DR TID 1525 &'NFT ATS

Mowes: L Alldimensions are Innches. 2. Welghts are in pounds, ond ore approsimme. 3. 00 not Use for Donstnuctian
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Configurations
Roots blowers are available in two basic configurations to meet nearly any ol O
.. . . . . . . i v
piping arrangement or installation requirement. Orientation for inlet and Jeft 5Kd2 drhe shoft
discharge connections is determined from the drive end: "{'
Vertical Configuration: tF'T' x P
L | o \ﬂ:_“ |[, o™ |
For vertical configuration, one impeller is mounted above the other, unless i { S —y
otherwise noted the blower drive end located opposite the timing gears. Inlet = e
and discharge connection flanges are positioned to provide horizontal air/gas Venic) i

) A ) Configurosion wen
flow. Specify blower driver for either top or bottom shatft. top/drve shoit

Horizontal Configuration:

For horizontal configuration, impellers are located side-by-side. Unless otherwise noted, the blower drive end is
located opposite the timing gears. Inlet and discharge connection flanges provide a vertical air/gas flow. Specify
blower driver for either left or right hand shaft.

Special Note:

URAI-J, URAI-J DSL, RAM-J, RAM GJ, RAM-VJ and RCS-J models are designed to operate with only one shaft
rotation direction to take full advantage of the WHISPAIR feature. Therefore, “J” blower should be operated in the
following combinations only:

m CCW Rotation facing blower drive shaft: Bottom Shaft; Right side discharge or a Left Shaft; Bottom discharge.
m CCW Rotation facing blower drive shaft: Top Shaft; Left side discharge or a Right Shaft; Top discharge.

m CW Rotation facing blower drive shaft: Bottom Shaft; Left side discharge or a Right Shaft; Bottom discharge.
m CW Rotation facing blower drive shaft: Top Shaft; Right side discharge or a Left Shaft; Top discharge.

Typical Application Packages
Pressure Application - Inlet open to atmosphere Gas Application - Closed Loop Piping

High-Vacuum Application - w/DVJ Vacuum Blower Vacuum Blower Application - Discharge open
to Atmosphere
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