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Accessories
Available accessories for ROOTS blowers,

gas blowers and exhausters include driver, relief
valves, inlet and discharge silencers, inlet filters,
check valves, extended base, V-belt drive or flexible
coupling and drive guards.

Contact your Authorized ROOTS Distributor
or Factory Sales Representative for details
concerning your specific application or installation.

Dresser ROOTS, Dresser, Inc. is the longest
continuously run
manufacturer of rotary
positive displacement
blowers in the United
States.  In 1854, Francis
and Philander Roots,
woolen mill owners in
Connersville, IN, stumbled
upon the principles that
drive the rotary positive
displacement concept.

Francis and Philander’s, attempts to improve
efficiency in their mill’s power system failed as the
wooden lobed water wheel warped and jammed when
put to use.  In the course of investigating
the problem on dry land, one of the
brothers turned a shaft and rotated the
pair of impellers.  The impellers produced
a large wind force blowing off his brother’s
hat.  At that point, the brothers decided
that they had a better blower than water
wheel.  Thus, the ROOTS blower concept
and the ROOTS Blower Company was
created in their hometown of Connersville,
Indiana, USA.

The rotary positive blower, invented around
the same time as the telegraph, and steam engine,
has withstood the test of time as the other inventions
have fallen along the wayside.  During the early years,
the units proved reliable as low-pressure air sources
for anything from blacksmith forges, to mine
ventilation, to the first New York City subway.

Warranty
The Dresser ROOTS warranty

covers URAI & URAI-J 2 1/2 to 7 inch gear
diameter and RAM & RAM-J 4 1/2  to 6 inch
gear diameter units for a full 24 months from
original start up date or 30 months from
shipment, whichever occurs first.  Full
details are supplied in Warranty Policy WP-
5020.

In 1893, an engineer broke from the
ROOTS Blower Company and started the
Connersville Blower Company.  These two
competitors
continued in
Connersville until
1931.  At that time,
the International
Derrick and
Equipment
Company (IDECO)
purchased both
firms and created
the ROOTS-Connersville Blower Company.

During 1931, ROOTS began to produce
centrifugal compressors.  Today, ROOTS
manufactures integral-geared, and pedestal

mounted, overhung, single-stage
centrifugal compressors as well as
horizontally split multi-stage centrifugal
compressors.
During WWII ROOTS supplied, Navy

submarines and large surface craft with
a special screw compressor used for
ballast blowing.
In 1944, Dresser Industries, Inc.

acquired ROOTS to expand its range of
services for the gas and oil industries.  During
1998, Dresser Industries merged with the
Halliburton company.  In 1999 the ROOTS and
DMD Division of Dresser Equipment Group,
Inc combined and in 2000 joined with the
Instrument Division to form Dresser
Measurement.  During 2001, Dresser
Equipment Group separated from Halliburton
through a management buy-out to form
Dresser, Inc.

ABOUT ROOTS
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ROOTSTM rotary positive
displacement principle

The basic unit consists of two figure
eight shaped impellers mounted on parallel
shafts.  The impellers rotate in opposite
directions within a cylindrical casing.  As
each impeller passes the inlet, it traps a
definite volume of air/gas and carries it
around the casing to the discharge where
the gas is expelled.  The cycle repeats four
times with every revolution.

All ROOTS™ rotary positive blowers
have close tolerances between the impellers
and casing to minimize back-slippage of  gas
and to improve efficiency.

ROOTS WHISPAIR principle
Lower Air Pulsation

Exclusive ROOTSTM WHISPAIR™ blowers
operate using up to 50% less pressure pulsation
than conventional blowers due to the pressure
equalizing effect of the WHISPAIR jet design.
Lower Vibration, Lower Noise

Pressure pulses, inherent in rotary-lobe
design, are the major source of blower noise.  The
rapid backflow of air into the blower casing from
pressurized air/gases in the discharge line, four
times per revolution in a bi-lobe rotary blower, result
in high noise levels. By pre-pressurizing the low
pressure pocket as it is moved through the blower
casing, the WHISPAIR cavity reduces the
magnitude of discharge pulsations versus
conventional blowers.  The WHISPAIR design
controls the backflow air into the blower, reducing
noise by approximately 5 dB vacuum, 3 dB
pressure.
Longer Bearing Life

These smoothed pulsations cause less
shock being transmitted through the impellers to the
bearings, resulting in approximately 20% longer
bearing life.

OPERATING
PRINCIPLES:
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Universal RAI® series
rotary positive blowers/vacuum exhausters
Basic Equipment Description

All Universal RAI (U-RAI) series blowers are heavy duty rotary blowers in a compact,
sturdy design engineered for continuous and maximum reliability.  These blowers have grease lube
on the drive-end with splash oil lube on gear end.  ROOTS exclusive “figure 8” gearbox design
improves oil distribution and lengthens bearing and gear 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.

Standard Universal RAI air units
Frames 22 thru 718

The standard U-RAI® blower features universal detachable rugged
steel mounting feet to 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-J WHISPAIR™ air units
Frames 33J thru 56J

ROOTS refined the standard U-RAI 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 U-RAI
blower, the U-RAI-J features universal detachable rugged steel
mounting feet to permit easy in-field adaptation.

Universal RAI gas units
Frames 32GJ thru 615GJ

U-RAI 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
U-RAI gas blower uses detachable rugged steel mounting feet for
easy in-field adaptation of drive shaft position.  Conversion to meet
vertical or horizontal installation requirements is achieved by
exchanging the orientation configured mounting feet.
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U-RAI Performance Tables

Notes: 1. Pressure ratings based on inlet air at standard pressure of 14.7 psia, standard temperature of 68  F, and specific gravity of 1.0.
2. Vacuum ratings based on inlet air at standard temperature of 68  F, discharge of 30” Hg and Specific gravity of 1.0.

ο

ο
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U-RAI-J Performance Tables

U-RAI-G Performance Tables

URAI- J Notes:
1. Pressure ratings based on inlet air at

standard pressure of 14.7 psia,
standard temperature of 68  F, and
specific gravity of 1.0.

2. Vacuum ratings based on inlet air at
standard temperature of 68  F, discharge
of 30” Hg and Specific gravity of 1.0.

URAI-G Notes:
1. Performance based on METHANE at

standard pressure of 14.7 psia,
standard temperature of 68  F, and
specific gravity of 0.55.

2. For vacuum service consult Factory
or nearest ROOTS sales office.

ο

ο

ο
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ROOTS XLP WHISPAIR
Extra Low Pulse TRI-Lobe Blowers
Basic Blower Description

ROOTSTM XLP WHISPAIR™ blowers are specially
designed to reduce noise and power loss by combining the
exclusive ROOTSTM WHISPAIR™ wraparound plenum and
exclusive double jet to control pressure equalization with a
tri-lobe impeller design.  The Tri-lobe impeller profile ensures
maximum volumetric efficiency and minimum absorbed
power without sacrificing torsional rigidity.

Designed for long operating life, the XLP tri-lobe blower
features large-diameter rolling element bearings with high
load carrying capacity.  XLP blowers are splash lubricated
on both ends incorporating an oil slinger design that
eliminates the need for lip seals.

Taper mounted, precision ground and hardened high-
grade alloy steel gears ensure smooth, quiet operation.  Cylinder and headplates are made from
cast iron with dynamically balanced ductile iron impellers and integral shafts.

All units are designed with rugged steel mounting feet that permit in-field adaptability to either
vertical or horizontal installation requirements.

XLP series Performance Table

Notes: 1. Pressure ratings based on inlet air at standard pressure of 14.7 psia, standard temperature of 68  F,
    and specific gravity of 1.0.
2. Vacuum ratings based on inlet air at standard temperature of 68  F, discharge of 30” Hg and Specific
    gravity of 1.0.

ο

ο
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Basic Equipment Description
ROOTS RAMTM series units are recognized as the most volumetrically efficient equipment

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 aluminum.  Carburized ground alloy steel
spur timing gears are securely mounted on taper end shafts.  All
units in the RAM series feature cylindrical roller bearings for
maximum life.

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

Piston ring shaft seals reduce gas leakage through the
headplates, while lip-type oil seals prevent lubricant from entering
the air chamber.  RAM units are splash lubricated on both sides
with high volume oil reservoirs.

Standard RAM rotary air units
Frames 404 thru 624

All standard units are center-timed to allow rotation in either direction.

RAM WHISPAIR rotary air units
Frames 404J thru 624J

RAM-J units feature the exclusive WHISPAIR jets to control pressure
equalization by feeding backflow in the direction of impeller movement,
thereby aiding rotation.

RAM WHISPAIR water sealed exhausters
Frames 404J thru 624J

RAM WHISPAIR units are available equipped with an inlet spray
nozzle and seal water flow meter for water injection.  This feature cools

the vacuum unit to enable the unit to reach deeper vacuum while minimizing potential impeller and
casing distortion.

RAM gas units
Available on all RAM Frame sizes

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

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

RAMTM series
rotary positive blowers/exhausters
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RAM Performance Tables

RAM-J and RAM-GJ Performance Tables

RAM-J Water Sealed Performance Tables

Notes:
1. Pressure ratings based on inlet air at standard

pressure of 14.7 psia, standard temperature of
68  F, and specific gravity of 1.0.

2. Vacuum ratings based on inlet air at standard
temperature of 68  F, discharge of 30” Hg and
Specific gravity of 1.0.

ο

ο
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RCS series
rotary positive blowers/exhausters

RCS series description
RCS rotary positive blowers are heavy-duty units

designed with integral-shaft ductile iron impellers with
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, secured with a locknut.  Cylindrical roller bearings
are used.

Piston rings reduce air leakage through the headplate
shaft openings, while lip-type oil seals prevent lubricant from
entering the air chamber.  All RCS series blowers are
equipped with splash oil lubrication at both ends of the
blower.

Unless otherwise noted, RCS series units incorporate
detachable rugged steel mounting feet to permit in-field
adaptability to either vertical or horizontal installation.

RCS blowers are available in frames 817 thru 827, and with ROOTS WHISPAIR  frames
available in 715J thru 832J.

RCS WHISPAIR rotary positive blowers
Frames 715J thru 832J

RCS WHISPAIR units reduce noise and power loss by
utilizing an exclusive wrap-around plenum and proprietary
WHISPAIR jet portals 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.  Reduce pulsation results in lower
noise, and reduced shock loading on the impellers.

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



11Copyright 2002 Dresser, Inc.  All rights reserved.
ROOTS,  RAM, and XLP WHISPAIR are Trademarks of Dresser, Inc.
Universal RAI, U-RAI and are registered Trademarks of Dresser, Inc.

RCS-J series Performance Table

RCS series Performance Table

Notes:
1. Pressure ratings based on inlet air at standard pressure of 14.7 psia, standard temperature of 68  F, and specific gravity of 1.0.
2. Vacuum ratings based on inlet air at standard temperature of 68  F, discharge of 30” Hg and Specific gravity of 1.0.
3. 800J frame sizes only - Operation above 15 psi pressure rise, 15” Hg vacuum or 230  F temperature rise requires oil coolers - refer

to factory. Oil coolers not available on 600J and 700J frame sizes.

ο

ο

ο
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WHISPAIR DRY  EXHAUSTERS
Basic Dry Exhausters Description

ROOTSTM dry exhausters feature an exclusive discharge jet plenum designed to allow cool,
atmospheric air to flow into the casing.  This unique design permits continuous operation at  levels to blank-off
with a single stage unit, without water injection or heat exchangers.

Competitor’s dry exhausters, not having the benefit of  the WHISPAIR™ jet plenum are limited to
approximately 16” Hg due to extreme discharge temperatures resulting in casing and impeller distortion.

Headplates and the rigid casing are cast from grey iron, with aluminum drive end and gear covers.
Carburized ground alloy steel spur timing gears are securely mounted on taper end shafts.

All DVJ  exhausters are designed with detachable steel mounting feet to permit in-field adaptability to
discharge left, right or vertically upwards.

WHISPAIR dry exhausters

Frame 2504 DVJ
Frame 2504 DVJ units feature ball bearings, with splash

lubrication at the gear end and grease lubrication at the drive end.
Lip-type seals restrict oil leakage into the air stream.

Frame 721 DVJ
Frame 721 DVJ units feature cylindrical roller bearings with

splash lubrication at both the gear end and the drive end.  Lip-type
seals restrict oil leakage into the air stream.

RAM WHISPAIR dry exhausters
Frame 406 DVJ, 412 DVJ, and 616 DVJ

RAM DVJ units feature integral-shaft ductile iron impellers
with involute profiles.  Headplates and the rigid casing are cast grey
iron, while gearbox and end covers are aluminum.  Carburized
ground alloy steel spur timing gears are securely mounted on taper
end shafts. The top shaft is extended for drive side outlet blowers,
and either shaft can be extended for drive on 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 prevent lubricant from entering
the air chamber.  RAM DVJ units are splash lubricated on both sides
with high volume oil reservoirs.

RAM DVJ units can be equipped with mechanical seals for
gas applications.  Please contact the factory for more information.
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RAM WHISPAIR DRY
HIGH PRESSURE BLOWERS
Frame 406 DPJ

ROOTSTM dry high-pressure blowers feature an exclusive discharge
jet plenum designed to allow externally cooled gas to flow into the
casing. Additionally, the ROOTS WHISPAIR jets control pressure
equalization by feeding backflow in the direction of impeller movement,
thereby aiding rotation.

The unique WHISPAIR design permits continuous operation with
discharge pressures up to 30 PSIG in a single stage unit.  ROOTS high-
pressure units produce temperatures up to 370°F, and are therefore ideal
for designing systems with plant heat co-generation capabilities.

Headplates and the rigid casing are forged from grey iron, with
aluminum drive end and gear covers.  Carburized ground alloy steel spur
timing gears are securely mounted on taper end shafts. RAM DPJ units

feature integral-shaft ductile iron impellers with involute profiles.  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 prevent lubricant from entering the air chamber.

All DPJ high-pressure blowers are designed with detachable steel mounting feet to permit in-field
adaptability to either left, right or vertically upwards.

The top shaft is extended for drive side outlet blowers, and either shaft can be extended for drive on
top outlet blowers.

RAM DPJ units are suitable for air or gas applications.

Performance Table
Dry Vacuum Exhausters & Dry High Pressure Blowers

DVJ

DPJ

Notes:
1.  Vacuum ratings based on inlet and jet air at

standard pressure  standard temperature of 68  F,
discharge and jet pressure of 30” Hg and specific
gravity of 1.0.

2. Refer to Factory for performance guarantee above
24” HgV.

3. DPJ ratings based on inlet air at standard pressure
of 14.7 psia, standard temperature of 68  F, and
specific gravity of 1.0.

ο

ο
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LEFT: Vertical configuration
BELOW: Horizontal configuration

RCS Dimensional Table

Configurations
ROOTS Blowers & Compressors  are available in

two basic configurations to meet nearly any piping
arrangement or installation requirement.  Determine
orientation for inlet and discharge connections from the drive
end:
Vertical Configuration:

For vertical configurations, one impeller is mounted above the other, unless
otherwise noted the blower drive end located opposite the timing gears.  Inlet and
discharge connection flanges are positioned to provide horizontal air/gas flow.  Specify
blower driver for either top or bottom connection.
Horizontal Configuration:

For horizontal configurations, 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 blower shaft.

Special Note: URAI-J™ models are designed to operate with only one shaft rotation direction
to take full advantage of the Whispair feature.  Therefore, a URAI-J™ blower should be operated in the following
combinations only.

· CCW Rotation: Bottom Shaft; Right side discharge or a Left Shaft; Bottom discharge.
· CCW Rotation: Top Shaft; Left side discharge or a Right Shaft; Top discharge.
· CW Rotation: Bottom Shaft, Left side discharge or a Right Shaft; Bottom discharge.
· CW Rotation: Top Shaft, Right side discharge or a Left Shaft; Top discharge.

Dimensional Drawings & Tables
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URAI Dimensional Table

RAM Dimensional Table
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RAM-J Dimensional Table

Dimensional Drawings & Tables cont.

URAI-J Dimensional Table

XLP Dimensional Table
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RCS-J Dimensional Table

DPJ Dimensional Table

DVJ Dimensional Table

Dimensional Drawings & Tables cont.
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Typical Application Packages

Pressure Application

Gas Application
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High Vacuum Application

Exhauster Application
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Other ROOTS products

Authorized ROOTS Distributor
• Authorization requires every ROOTS Distributor’s service department to have a minimum of 16

hours factory training with ROOTS.
• BI-annual factory refresher courses for new products and techniques keep each Authorized

Distributor’s service department proficient, reducing repair time and costs.
• ROOTS Authorized Distributors have special factory-designed tools to fulfill your service needs

quickly and effectively.
• Authorization requires Distributors to maintain facilities for repairs testing.  Authorized Distributor

repair work is proved before it ships.
• You get complete ROOTS warranty service/replacement directly from your Factory Authorized

Distributor.

Dresser, Inc.

website: www.globaltecheng.com • email: sales@globaltecheng.com

Global Technology & Engineering
PO Box 687
Excelsior Springs, MO  64024
PH:816-630-3500
FX:816-630-3504
Toll Free: 1-866-630-3500
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