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Check shipment for damage in transit. After filing
claim with carrier, notify nearest Sales Office. See list on
last page.

Unpack shipment carefully and check contents against
Packing List. Notify Sales Office if a shortage appears.

Store in a clean, dry location until ready for
installation, if possible. Lift by methods discussed under
INSTALLATION to avoid straining or distorting the
equipment. Keep covers on all openings. Protect against
weather and corrosion if outdoor storage is necessary.

Read LIMITATIONS and INSTALLATION sections in
this manual and plan the complete installation. If supervi-
sion by a Service Engineer is needed, contact the nearest
Dresser Parts and Service Center at least a week in
advance and confirm by your purchase order. Standard
charges will be made.

Provide for adequate safeguards against accidents to
persons working on or near the equipment during both
installation and operation. See PRECAUTIONS.
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To Get The Most From Your Roots Blower

Elnstall all equipment correctly. Foundation design
must be adequate and piping carefully done. Use
recommended accessories for operating protection.

Make sure both driving and driven equipment is
correctly lubricated before start-up. See LUBRICATION,

ERead starting check points under OPERATION. Run
equipment briefly to check for obvious faults, and make
corrections. Follow with a trial run under normal operating
conditions.

Eln the event of trouble during installation or operation
of a new unit, do not attempt repairs. Notify nearest Sales
Office, giving all nameplate information plus an outline of
operating conditions and a description of the trouble.

Units out of warranty may be repaired or adjusted by
the owner. It is recommended that such work be limited to
the operations described in this manual, using Factory
Parts. Good inspection and maintenance practices should
reduce the need for repairs.

NOTE — Information in this manual is correct as of the date of publication. The Manufacturer reserves the right to make design or material changes
without notice, and without obligation to make similar changes on equipment of prior manufacture.
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Roots RAS Whispair blowers, as covered in this
manual, range in basic frame size from 6 inches through 8
inches gear diameter. Within each frame size are several
case lengths, selected to produce reasonable steps in
blower capacity ratings. The shorter lengths have lower
volumetrie capacities, but are capable of operating against
higher pressures. All units are designated as air blowers,
and may be used for handling air in either pressure or
vacuum service. They are generally unsuitable for handling
gases because shaft seals are not designed to prevent
leakage to atmosphere.

The basic Roots rotary lobe blower is a positive
displacement type wunit, whose pumping capacity is
determined by size, operating speed and pressure
conditions. It employs two double-lobe impellers mounted
on parallel shafts and rotating in opposite directions within
a cylinder closed at the ends by headplates. As the
impellers rotate, air is drawn into one side of the cylinder
and forced out the opposite side against the pressure
existing there. The pressure developed, therefore, depends
on the resistance of the discharge system.

Bffective sealing of the blower inlet area from the
discharge area is accomplished by use of very small
operating clearances. Resulting absence of moving contacts
eliminates the need for any internal lubrication. Clearances
between the impellers during rotation are maintained by a
pair of accurately machined timing gears, mounted on the
two shafts extended outside the blower casing.

The proprietary design of the Whispair blowers
provides a chamber on the discharge side of the cylinder.
From this chamber two or more slots open back into the
two alternately closed pocket areas of the cylinder, shown
as A and B in Figure 1. These slots, at certain impeller
positions, allow discharge pressure to bleed into the
normally low pressure pockets. They also provide a jet
action on the impellers in the direction of rotation.
Progressive pressure build-up in the pockets to a level
almost equal to the discharge pressure, reduces backflow
rate at the instant of pocket discharge so that pulsing and
shock noise are minimized. This permits operation at
higher speeds with conservative noise levels, and in most
cases enables use of a smaller unit to produce required
capacity.

In Figure 1, flow is right to left from blower inlet
to discharge. The lower impeller is mounted on the driving
shaft, and rotates clockwise. As shown in Position 1, it is
delivering a measured volume (A) into the discharge
pressure chamber. At the same time, space (B) between
the upper impeller and cylinder wall is filling with another
and equal volume at atmospheric or inlet pressure. It is
about to be sealed off by the counterclockwise rotation of
this impeller, for delivery to the discharge.

Position 2 shows the inlet area sealed, but some
discharge pressure is now entering space (B) through the
slot passage, as indicated by the small arrows. Force of this
jet gives a rotative assist to the impeller, while also
building pressure in sealed space (B). Rotation continues to
Position 3 where volume (B) is delivered to the discharge
chamber in the same manner as volume (A) in Position 1.
Because of the almost complete pressure equalization
through the slot, very little, if any, shock occurs at this
point.

One complete revolution of the driving shaft
alternately traps four fixed and equal volumes of air (two
by each impeller) and pushes them through to the
discharge. The pumping capacity of a lobe blower operating
at a constant speed therefore remains relatively independ-
ent of reasonable inlet or discharge pressure variations. 7o
change capacity, it 1s necessary either to change speed of
rotation or blow off some of the discharge air.

No attempt should ever be made to control capacity by
means of a throttle valve in the intake or discharge piping.
This will not only increase the power load on the driver,
but can also overload and seriously damage the blower. If a
possibility does exist that flow to the blower inlet may be
cut off during normal operation of a process, then an
adequate vacuum relief valve must be installed near the
blower. A pressure type relief valve in the discharge line
near the blower is strongly recommended for protection
against cut-off or blocking in this line. See Figure 3.

When a belt drive is employed, blower speed can
usually be adjusted to obtain desired capacity by changing
the diameter of one or both sheaves, or by using a variable
speed motor pully. In a direct coupled arrangement a
variable speed motor or transmission is required, or excess
air may be blown off through a manually controlled
unloading valve and silencer. If returned to the blower
inlet, the air must be cooled to 100°F (38°C) through a
by-pass arrangement to maintain acceptable blower
temperatures.

POSITION 1

POSITION 2

POSITION 3
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Figure 1 — Flow Through RAS Whispair Blower with Standard Rotation
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Before making any change in blower capacity, or
operating conditions, contact the nearest Sales Office for
specific information applying to your particular blower. In
all cases, operating conditions must be maintained within
the approved range of pressures, temperatures and speeds
as stated under LIMITATIONS. Also, the blower must not
be used to handle air containing liquids or solids. Serious
damage to the rotating parts will result.

To permit continued satisfactory performance, a Roots
RAS Whispair blower must be operated within certain
approved limiting conditions. The Manufacturer’s warranty
is, of course, also contingent on such operation.

Maximum limits for pressure, temperature and speed
are specified in Table 1 for various sizes of Whispair
blowers. These limits apply to all blowers of normal
construction, having operating clearances as listed in Table
4, when operated under standard atmospheric conditions,
Do not exceed any one of these limits.

Example: The listed maximum allowable temperature
rise (increase in air temperature between inlet and dis-
charge) for any particular blower may occur will before
its maximum pressure or vacuum rating is reached. This
can easily occur at high altitude or at very low speed.
Temperature rise then is the limiting condition. In other
words, the operating limit is always determined by the
maximum rating reached first. It can be any of the three:
pressure, temperature or speed.

Be sure to arrange connections or taps for thermome-
ters and mercury type pressure or vacuum gauges at or
near the inlet and discharge connections of the blower.
These, along with a good tachometer, will enable periodic
checks of operating conditions to be made easily.

Note — Some special purpose blowers may be
assembled with non-standard clearances greater than
shown in Table 4. These units may be operated at pressure
and/or temperature rises higher than those listed in Table
1. Before doing so, however, request specific approval from
the nearest Sales Office.

Table 1 —Maximum Allowable Operating

Conditions
Press. Rise| Inlet Vac. | Temp. Rise
ng‘me stszd PSI Inches Hg. | Fahr. Deg.
1z€ (kPa) (kPa) (c°)
69J 3000 12 (83) 15 (50) 270 (150)
612J 3000 9 (62) 12 (40) 160 (89)
615J 3000 7.2 (50) 12 (40) 160 (89)
7104 2570 12 (83) 12 (40) 160 (89)
714J 2570 9 (62) 12 (40) 160 (89)
717J 2570 7.2 (50) 12 (40) 160 (89)
812J 2250 12 (83) 12 (40) 160 (89)
816J 2250 9 (62) 12 (40) 160 (89)
820J 2250 7.2 (50) 12 (40) 160 (89)

PRESSURE — On pressure service, the pressure rise
in pounds per square inch (kPa) between blower inlet and
discharge, must not exceed the figure listed for the specific

blower frame size concerned. Also, in any system where

the blower inlet is at a positive pressure ahove atmosphere,

the dishcarge pressure must never exceed 256 PSI (172 kPa)

gauge regardless of blower size.

On vacuum service, with the discharge going to
atmospheric pressure, the inlet suction or vacuum in inches
of mercury (kPa) must not be greater than the values listed
for the specific frame size.

TEMPERATURE — Various blower frame sizes are
approved only for installations where the following
temperature limitations can be maintained in service.

A, Measured temperature rise in Fahrenheit degrees (C°)
must not exceed listed values when the inlet is at
ambient temperature. Ambient is considered as the
general temperature of the space around the blower.
This is not outdoor temperature unless the blower is
installed outdoors.

B. If inlet temperature is higher than ambient, the listed
allowable temperature rise values must be reduced by
2/8 of the difference between the actual measured inlet
temperature and the ambient temperature.

SPEED RANGE — Whispair blowers may be operated
at speeds up to the maximums listed for the various frame
sizes. They may be direct coupled to suitable constant
speed drivers if pressure/temperature conditions are also
within limits. At low speeds, excessive temperature rise
may be the limiting factor as noted in the preceding
example.

Roots RAS Whispair blowers are internally and
externally treated after factory assembly to protect against
normal atmospheric corrosion before installation. Maximum
period of internal protection is considered to be one year
under average conditions, if closing plugs or seals are not
removed. Protection against chemical or salt water
atmosphere is not provided. Avoid opening the blower until
ready to start installation, as protection will be lost quickly
by evaporation.

If there is to be an extended period between
installation and start up, the following steps should be
taken to insure corrosion protection:

1. Coat internals of cylinder, gearbox and drive end
bearing covers with Motorstor or equivalent.
Repeat once a year or as conditions may require.
Motorstor is oil soluble and does not have to be
removed before lubricating. If desired, Motorstor
may be removed from within the cylinder shortly
before start up by spraying a fine mist of petroleum
solvent through the blower while it is running at a
slow speed with open inlet and discharge, or it can
remain in the blower if it is not harmful to the oper-
ation of the connected system. Motorstor is a prod-
uct of Daubert Chemical Co., 2000 Spring Rd., Oak
Brook, I11. 60521,

2. Paint shaft extension, inlet and discharge flanges,
and all other exposed surfaces with Nox-Rust X-145
or equivalent,.

3. Seal inlet, discharge, and vent openings. It is not
recommended that the unit be set in place, piped to
the system, and allowed to remain idle for extended
periods. If any part is left open to the atmosphere,
the Motorstor vapor will escape and lose its
effectiveness.




4. Units are not to be subjected to excessive vibration
during storage. If stored outdoors, provide cover-
age such as a tarpaulin or lean-to.

5. Rotate drive shaft three or four revolutions every
two weeks.

6. Prior to start up, remove flange covers on both inlet
and discharge and inspect internals to insure
absence of rust. Check all internal clearances. Also,
at this time, remove gearbox and bearing covers
and inspect gear teeth and bearings for rust.

Because of the completely enclosed blower design,
location of the installation is generally not a critical matter.
A clean, dry and protected indoor location is to be
preferred. However, an outdoor or wet location will
normally give satisfactory service. Important requirements
are that the correct grade of lubricating oil be provided for
expected temperatures, and that the blower be located so
that routine checking and servicing can be handled
conveniently after installation. Effect of the location on
driver and accessory equipment must also be considered.

Supervision of the installation by a Factory Service
Engineer is not usually required for these blowers of 6”
through 8” gear diameter. Workmen with experience in
installing light-medium weight machinery should be able to
produce satisfactory results. Handling of the equipment
needs to be accomplished with care, and in compliance with
safe practices. Blower mounting must be solid, without
strain or twist, and air piping must be clean, accurately
aligned and properly connected.

Two methods may be used to handle a blower without
base. One is to use the eyebolts screwed into the top of the
casing. Test them first for tightness and fractures by
tapping with a hammer. In lifting, keep the direction of
cable pull on these bolts as nearly vertical as possible. If
eyebolts are not available, rope slings may be passed under
common bolts with washers screwed into the top two holes
of the connection flange on each side of the blower. Either
method prevents strain being placed on the extended drive
shaft.

When a blower is furnished mounted on a baseplate
with or without a driver, use of lifting slings passing under
the base flanges is required. Arrange these slings so that
no strains are placed on the blower casing or mounting
feet, or on any mounted accessory equipment. DO NOT use
the eyebolts in the top of the casing.

Before starting the installation, remove plugs, covers
or seals from blower inlet and discharge connections and
inspect the interior completely for dirt or foreign material.
If cleaning is required, finish by washing the cylinder,
headplates, and impeller thoroughly with a petroleum
solvent such as DuPont Triclene D. After this, turn the
drive shaft by hand to make sure that the impellers turn
freely at all points. Anti-rust compound on the connection
flanges and the drive shaft extension may also be removed
at this time with the same solvent. Then cover the flanges
again to keep out dirt until ready to connect the air piping.
Washing out is not required if the interior is found to be
clean. The corrosion inhibitor used will vaporize and
disappear during operation.

Care, plus consideration of all possible problems, will
pay dividends when arranging the blower mounting. This is
especially true when the blower is a “bare” unit, furnished
without a baseplate, The convenient procedure may be to
mount such a unit directly on a floor or small concrete pad,

but this generally produces least satisfactory results. It
definitely causes the most problems in leveling and
alignment.

Direct use of structural framing members is also not a
recommended mounting. If unavoidable, the members must
be rigidly reinforced when part of a building, and spring
type mountings should not be used. Noise transmission can
usually be reduced by use of a cork insulating pad 1 to 2
inches (25 to 50 mm) thickness. The pad should be
supported by a full steel plate attached to the structure,
with a rigid concrete slab laid on top of the cork to carry
the blower and driver.

For a blower without base, it is recommended that a
well anchored and carefully leveled steel or cast iron
mounting place be provided at the installation point. The
place should be 3/4 to 1-% inches (19 to 32 mm) thick, with
its top surface machined flat, and needs to be large enough
to provide leveling areas at one side and one end after the
blower is mounted. It should have properly sized studs or
tapped holes located to match the blower foot drilling. As
an alternative, smaller plates at each end of the blower
may be used. This is more complicated, usually makes
leveling more difficult, and can produce twist or strains in
the blower. Use of high quality machinist’'s level is
important.

With the mounting plate in place and leveled, set the
blower on it without bolting and check for rocking. If it is
not solid, determine the total thickness of shims required

under one foot to stop the rocking. Place half of this under

each of the two short feet, and tighten the mounting studs
or screws. Rotate the drive shaft to make sure the
impellers still turn freely. If the blower is to be direct
coupled to a driving motor, consider the height of the
motor shaft and the necessity for it to be aligned very
accurately with the blower shaft. Best arrangement is for
the blower to be bolted directly to the mounting plate while
the driver is on shims of at least 1/8 inch (3mm) thickness.
This allows adjustment of motor position in final shaft
alignment by varying the shim thicknesses.

When blower and driver have been factory mounted on
a common baseplate, the assembly will have been properly
aligned and is to be treated as a unit for leveling purposes.
Satisfactory installation can be obtained by setting the
baseplate on a concrete slab that is rigid and free of
vibration, and leveling the top of the base carefully in two
directions so that it is free of twist. The slab must be
provided with suitable anchor bolts. The use of grouting
under and partly inside the base, after it has been carefully
leveled by shimming, is recommended.

It is possible for a base-mounted assembly to become
twisted during shipment, thus disturbing the original
alignment. For this reason, make the following checks after
the base has been leveled and bolted down. Disconnect the
drive and rotate the blower shaft by hand. It should turn
freely at all points. Loosen the blower foot hold-down
screws and determine whether all feet are evenly in contact
with the base. If not, insert shims as required and again
check for free impeller rotation. Finally, if blower is direct
coupled to the driver, check shaft and coupling alignment
carefully and make any necessary corrections.

In planning the installation, and before setting the
blower, consider how piping arrangements are dictated by
the blower design and assembly. RAS Whispair blowers
have a distinct flattened bulge on one side of the cylinder,




and this side is always the discharge. Drive shaft rotation
is established accordingly, and is indicated by an arrow
near the shaft. This rotation cannot be reversed at will.

Standard arrangement has the drive shaft at the
bottom with clockwise rotation. This produces left side
discharge, as indicated in Figure 1 and Figure 2. Opposite
rotation is available on order, with discharge on the right
side of the blower. Blowers for special applications may be
ordered with the drive shaft in the upper position, and with
either rotation. Refer to Figure 2 for clarification of these
variations in blower assembly.

OPTIONAL
SHAFT
LOCATIONS

L) 4 ’ »

INLET INLET

STANDARD REVERSED
ROTATION 'ROTATION
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Figure 2 — Piping Connections for Different
Shaft Rotations and Locations

When a blower is DIRECT COUPLED to its driver,
the driver RPM must be selected or governed so as not to
exceed the maximum speed rating of the blower. Refer to
LIMITATIONS for allowable speeds for various blower
sizes. A flexible type coupling should always be used to
connect the driver and blower shafts.

Coupling halves must be accurately aligned, and a
sufficient gap between shaft ends provided so that side
strains and end thrust on either shaft are avoided or
minimized. This will require considerable care in the
mounting of the driver. The two shafts must be in as near
perfect alignment in all directions as possible, and the gap
must be established with the motor armature on its
electrical center if end play exists. Coupling halves must be
fitted to the two shafts so that only light tapping is
required to install them. Maximum deviation in offset
alignment of the shafts should not exceed .005” (.13 mm)
total indicator reading, taken on the two coupling hubs.
Maximum deviation from parallel of the inside coupling
faces should not exceed .001” (.03 mm) when checked at six
points around the coupling.

When a blower is BELT DRIVEN, a proper selection
of sheave diameters can usually be made to adapt any
standard driver speed to the required blower speed. This
flexibility can sometimes lead to operating temperature
problems caused by blower speed being too low. Make sure
the drive speed selected is within the allowable range for
the specific blower size, as specified under LIMITATIONS.

Belted Drive arrangements usually employ two or
more V-belts running in grooved sheaves, and a variety of
positions are available for the driver. Installation of the
driver is less critical than for direct coupling, but its shaft
must be level and parallel with the blower shaft. The driver
must also be mounted on an adjustable base to permit
installing, adjusting and removing the V-belts. To position
the driver correctly, both sheaves need to be mounted on

their shafts and the nominal shaft center distance known
for the belt lengths to be used.

Install the blower sheave (usually the larger one) so
that its inner face is not more than 1/4 inch (7 mm) from
the bearing end cover. The shaft fit should be such that the
sheave can be worked into place by hand or by very light
tapping. A tight or driving fit can damage a bearing, and
may cause internal blower damage by forcing the impeller
out of its normal operating position. A loose fit or wobbly
sheave will cause vibration, and may result in shaft
breakage.

The driver sheave should also be mounted as close to
its bearing as possible, and again should fit the shaft
correctly. Position the driver on its adjustable base so that
2/3 of the total movement is available in the direction away
from the blower, and mount the assembly so that the face
of the sheave is accurately in line with the blower sheave.
This position minimizes belt wear, and allows sufficient
adjustment for both installing and tightening the belts.
After belts are installed, adjust their tension in accordance
with the manufacturer's instructions. However, only
enough tension should be applied to prevent slippage when
the blower is operating under load. Excessive tightening
can lead to early bearing failures.

In the absence of belt manufacturer’s instructions for
tensioning, the following procedure may be used.

1. With the belts loose, pull the slack on all of them to the

bottom side of the drive.

2. Adjust motor position to tighten belts until they appear
to be seating in the sheave grooves,

3. Thump the belts with your fist. If they feel dead,
tighten them more until they vibrate and feel springy
when struck.

4. Run-in the drive for a short period, after preparing the
blower as instructed in a following paragraph. While
running, adjust until only a very slight bow appears in
the slack side of the belts.

5. Stop the motor and compare the tensions of the
individual belts by pressing down firmly with one hand
on the top surface. It should be possible to deflect each
belt only to the point where its top surface is even with
the bottoms of the other undeflected belts.

6. A new set of belts should be first tensioned about 1/3
greater than normal to allow for stretch and wear-in.
Before putting the drive into normal operation, increase
the tension as obtained above by a small amount.
Recheck after each 8 hour operating period during the
first 50 hours, and adjust as necessary.

Before operating the drive under power to check initial
belt tension, first remove covers from the blower
connections. Make sure the interior is still clean, then
rotate the shaft by hand. Place a coarse screen over the
inlet connection to prevent anything being sucked into the
blower while it is operating, and avoid standing in line with
the discharge opening. Put oil in the gearhouse and drive
end covers per instructions under LUBRICATION,

Before connecting PIPING, remove any remaining
anti-rust compound from blower connections. Pipe used
should be no smaller than these connections, and clean,
new piping throughout is strongly recommended. In
addition, make sure it is free of dirt, scale, cuttings, weld
beads, or foreign materials of any kind. To further guard
against damage to the blower, especially when an inlet
filter is not used, install a substantial screen of 16 mesh




backed with hardware cloth at or near the inlet
connections. Make provisions to clean this screen of
collected debris after a few hours operation. It should be
removed when its usefulness has ended, as the wire will
eventually deteriorate and small pieces going into the
blower may cause serious damage.

Pipe flanges or male threads must meet the blower
connections accurately and squarely. Do not attempt to
correct misalignment by springing or cramping the pipe. In
most cases this will distort the blower casing and cause
impeller rubbing. In severe cases it can prevent operation
or result in a broken drive shaft. For similar reasons,
piping should be supported near the blower to eliminate
dead weight strains. Also, if pipe expansion is likely to
occur from temperature change, installation of flexible
connectors or expansion joints is advisable.

Figure 3 represents in diagram form a blower
installation with all accessory items that might be required
under various operating conditions. Inlet piping should be
completely free of valves or restrictions, When a shut-off
valve (not shown) cannot be avoided, make sure a full size
vacuum relief is installed near the blower inlet. This will
protect against hlower overload caused by accidental
closing.

~—BACK-PRESSURE SILENCERS MUST BE MOUNTED
REGULATOR OR WITHIN ONE PIPE DIAMETER
PRESSURE RELIEF OF BLOWER FLANGE.

VALVE INLET HLrER—\
_w— MANUAL UNLOADING

,] [ ] j VALVE

INLET SILENCER
CHECK
VALVE - THERMOMETERS &
PRESSURE GAUGES -—\

/ 77—
EXPANSION JOINT

WITH CONTROL UNIT
Figure 3 — Installation with Accessories

Need for an inlet silencer will depend on blower speed
and pressure, as well as sound-level requirements in the
general surroundings. An inlet filter in normally recom-
mended, especially in dusty or sandy locations, for blower
protection. A discharge silencer is also normally suggested
even though Whispair blowers operate at generally lower
noise levels than conventional lobe-type units. Specific
recommendations on silencing can be obtained from the
nearest Sales Office.

Discharge piping requires a pressure relief valve, and
should include a manual unloading valve to permit starting
the blower under no-load conditions. Reliable pressure/
vacuum gauges and good thermometers at both inlet and
discharge are recommended to allow making the important
checks on hlower operating conditions. The back-pressure
regulator shown in Figure 3 is useful mainly when volume
demands vary while the blower operates at constant
output. If the demand is constant, but somewhat lower
than the blower output, excess may be blown off through
the manual unloading valve.

In multiple blower installations where two or more
units discharge into a common header, use of check valves
is required. These should be of a direct acting or free
swinging type, with one valve located in each blower
discharge line. Properly installed, they will protect against

DISCHARGE
SILENCER - —

\\ T‘TEMPORARY SCREEN

\‘EXPANSION JOINT
K-2078)

damage from reverse rotation caused by air back-flow
through an idle blower.

After piping is completed, and before applying power,
rotate the drive shaft by hand again. If it does not move
with uniform freedom, look for uneven mounting, piping
strain, excessive belt tension or coupling misalignment. Do
not operate the blower more than briefly at this time
because of possible inadequate oil supply in the gearhouse.
Read LUBRICATION section.

A very simple lubrication system is employed in RAS
Whispair blowers. All friction parts—gears, bearings and
shaft seals—are lubricated by dipping of parts into oil
reservoirs, from which oil is splashed to other parts. All
reservoirs require the same grade of oil, as specified in
Table 2 for various temperature conditions. Use a good
grade industrial type non-detergent oil. Reference to
assembly drawing, Figure 6, will assist in understanding of
the following description.

At the drive end of the blower the two bearing-and-
seal assemblies are lubricated from individual oil reser-
voirs. As shafts rotate, bearing rollers dip into the oil at
the bottom of the raceway. This action splashes oil into
other parts of the bearings and on to the shafts to lubricate
shaft seals (Item 17). The small oil reservoirs are filled by
removing vented plugs (68) from the two openings at the
top and side of the bearing housings. Pour in oil until it
reaches the middle of oil sight gauges (69) at the bottom of
the housings. If the oil level rises above that point, drain
the excess by unscrewing the sight gauge.

Table 2 — Recommended Oil Grades

Ambient Pressure Viscosity lapproximate
Temperature |Rise-PSI (kPa) SSL(’S?‘,E;()’O F 1 sAE No.
Below Below 2.0 (14) 500- 700 30
90°F (32°C)
Qver Below 2.0(14) 700-1000 40
90°F (32°C)
Below Over 2.0(14) 700-1000 40
90°F (32°C)
Over . Over 2.0(14) 1000-1200 50
90°F (32°C)

At the opposite end of the blower the bearings, seals
and timing gears are enclosed in a gear housing containing
an oil sump. The sump is divided into two compartments by
a baffle wall, which is provided with a metering hole sized
to feed oil at the proper rate from the primary sump into
the secondary. The primary side is equipped with a bull's
eye type oil level gauge (34).

As the blower operates, the lower timing gear teeth
dip into the oil in the secondary sump and distribute it by
splash to the upper gear and the two shaft bearings,
through which it reaches the shaft seals. Excess splash
returns to the primary sump. This arrangement provides
good storage capacity while also maintaining the most
effective oil level on the lower gear.

Entrance of lubricating oil into the blower air chamber
is prevented by the use of double shaft sealing. Lip type
seals, located inboard of the bearings at each end of the
blower, effectively retain oil within the bearing chambers.
Any small leakage that may occur as the seals wear passes
into a cavity in-each headplate that is vented and drained
downward. In addition, labyrinth seal grooves are




provided on both shafts where they pass through the inner
walls of the headplates. These act as slingers to throw oil
off the shafts into the vented cavities. At the same time,
they also serve to reduce air leakage from or into the air
chamber to a minimum. They are not sufficiently effective
to enable the blower to handle gases, however.

Filling the gearbox sump should be accomplished with
the blower not operating, in order to obtain the correct oil
level. Approximate oil quantities required for blowers of
the various gear diameters are listed in Table 3. Remove
the breather and oil fill plug (20) in the top of the headplate
and pour in oil until it reaches the lower line on sight gauge
(34). Since this oil will go directly into the secondary sump,
wait several minutes for the level to equalize between the
two compartments, then add more oil as needed.

The level should never be allowed to fall below the
lower line when the blower is not operating. It will rise on
the gauge during operation, to an extent depending
somewhat on oil temperature and blower speed, but it
should not be permitted to rise above the upper gauge line.

During the first week of operation, check the oil levels
in bearing reservoirs and gearbox sump about once each
day, and watch for leaks. Replenish as necessary.
Thereafter an occasional check should be sufficient.
Frequent oil changing is not required unless the blower is
operated in a very dusty location. Change periods of about
2000 hours may be considered normal. In draining the
gearbox, remove hoth plugs (51) at the bottom.

Table 3 — Oil Sump Capacities

Drive End

Frame . Gearbpx Bearings
Series Pints (Liters) Fi. Oz. Ea.(Liters)

600 1-1/8 ( .53) 5/8 (.018)

700 2-5/8 (1.2) 3/4(.022)

800 4 (1.9) 718 (.026)

Before operating a blower under power for the first
time, recheck the unit and the installation thoroughly to
reduce the likelihood of avoidable troubles. Use the
following procedure list as a guide, but consider any other
special conditions in the installation.

1. Be certain that no bolts, tools, rags or dirt have been
left in the blower air chamber.

2. Be certain that inlet piping is free of any debris. If an
outdoor intake without filter is used, be sure the open-
ing is located so it cannot pick up dirt and is protected
by a strong screen or grille. Use of the temporary pro-
tective screen at the blower as described under IN-
STALLATION is strongly recommended.

3. Recheck blower leveling, drive alignment and tightness
of all mounting bolts if installation is not recent. If belt
drive is used, adjust belt tension correctly.

4, Turn drive shaft by hand to make sure impellers still
rotate without bumping or rubbing at any point.

5. Make sure oil levels in blower gearbox and bearing
reservoirs are correct.

6. Check lubrication of driver, If it is an electric motor, be
sure that power is available and that electrical over-
load devices are installed and workable.

7. Open the manual unloading valve in the discharge air
line. If a valve is in the inlet piping, be sure it is open.

8. Bump blower a few revolutions with driver to check
that direction of rotation agrees with arrow near blower
shaft, and that both units coast freely to a stop.

After the preceding points are cleared, blower is ready
for trial operation under “no-load” conditions as set up
under Item 7. The following procedure is suggested to
cover this initial operating test period.

a. Start blower, let it accelerate to full speed, then shut
off. Listen for knocking sounds, both with power on and
as speed slows down.

b. Repeat above, but let blower run 2 or 3 minutes. Check
for noises, and vibrations of 5 mils or greater.

c. Operate blower for about 10 minutes unloaded. Check oil
levels. Feel cylinder and headplate surfaces for develop-
ment of spots too hot to touch, indicating impeller rubs.
Be aware of any noticeable increase in vibration.

Assuming that all trials have been satisfactory or that
necessary corrections have been made, the blower should
now have a final check run of at least one hour under
normal operating conditions. After blower is restarted,
gradually close the discharge unloading valve to apply
working pressure. At this point it is recommended that a
good pressure gauge or manometer be connected into the
discharge line if not already provided, and that
thermometers by in both inlet and discharge lines.
Readings from these instruments will show whether
pressure or temperature ratings of the blower are being
exceeded.

During the final run, check operating conditions
frequently and observe the oil levels at reasonable
intervals. If excessive noise or local heating develops, shut
down immediately and determine the cause. If either
pressure rise or temperature rise across the blower
exceeds the limit specified in this manual, shut down and
investigate conditions in the piping system or in the
process to which air is being supplied. Refer to the
TROUBLE SHOOTING CHECKLIST for suggestions on
various problems that may appear.

The blower should now be ready for continuous duty
operation at full load. During the first few days make
periodic checks to determine whether all conditions remain
steady, or at least acceptable. This may be particularly
important if the blower is supplying air to a process system
where conditions can vary. At the first opportunity, stop
the blower and clean the temporary inlet protective screen.
If no appreciable amount of debris has collected, the screen
may be removed. See comments under INSTALLATION.,
At this same time, verify leveling, coupling alignment or
belt tension, and mounting bolt tightness.

Should operating experience prove that blower
capacity is a little too high for the actual air requirements,
a small excess may be blown off continuously through the
manual unloading or vent valve. Never rely on the pressure
relief valve as an automatic vent. Such use may cause the
discharge pressure to become excessive, and can also result
in failure of the valve itself. If blower capacity appears to
be too low, refer to the TROUBLE SHOOTING
CHECKLIST first. If no help is found there it may be
possible to increase the blower speed. Before attempting
this change, contact the nearest Sales Office for
recommendations. Be prepared to furnish data on actual air




TROUBLE SHOOTING CHECKLIST

TROUBLE ITEM | POSSIBLE CAUSE REMEDY
No Air Flow 1 Speed too low Check by tachometer and compare with speed shown
on Roots Order Acknowledgment.

2 Wrong rotation Compare actual rotation with Figure 2 and arrow on
biower. Change driver if wrong.

3 Obstruction in piping Check piping, screens, valves, silencer to assure an
open flow path.

Low Capacity 4 Speed too low See item 1. If belt drive, check for slippage and
readjust tension.

5 Excessive pressure Check infet vacuum and discharge pressure. and com-
pare these figures with specified operating conditions
on Order.

Obstruction in piping See item 3.
Excessive slip Check inside of casing for worn or eroded surfaces
causing excessive clearances.
Excessive Power 8 Speed too high Check speed and compare with Roots Order
Acknowledgment.
Pressure too high See item 5.

10 Impellers rubbing Inspect outside of cylinder and headplates for high
temperature areas, then check for impeller contacts
at these points. Correct blower mounting, drive
alignment.

Overheating 11 Inadequate Restore correct oil levels in gearbox and drive end
of Bearings fubrication bearings.
or Gears

12 Excessive Check gear oil level. If incorrect, drain and refill with

lubrication clean oil of recommended grade.

13 Excessive pressure See item 5.

rise
14 Coupling misalignment Check carefully. Realign if questionable.
15 Excessive belt tension Readjust for correct tension.
Vibration 16 Misalignment See item 14.

17 Impellers rubbing See item 10.

18 Worn bearings/gears Check gear backiash and condition of bearings.

If lateral rotor play exceeds 10 mils (.010) replace
gears and bearings.

19 Unbalanced or rubbing Scale or process material may build up on casing and

impellers impellers, or inside impellers. Remove build-up to re-
store original clearances and impeller balance.

20 Driver or blower loose Tighten mounting bolts securely.

21 Piping resonances Determine whether standing wave pressure pulsations

are present in the piping. Refer to Sales Office.

.




requirements and operating pressure/temperature condi-
tions.

B

For equipment covered specifically or indirectly in this
instruction book, it is important that all personnel observe
safety precautions to minimize the chances of injury.
Among many considerations, the following should particu-
larly be noted:

B Blower casing and associated piping or accessories may
become hot enough to cause major skin burns on
contact.

B Internal and external rotating parts of the blower and
driving equipment can produce serious physical in-
juries. Do not reach into any opening in the blower
while it is operating, or while subject to accidental
starting. Cover external moving parts with adequate
guards.

B Disconnect power before doing any work, and avoid
by-passing or rendering inoperative any safety or
protective devices.

B If blower is operated with piping disconnected, place a
strong coarse screen over the inlet and avoid standing
in the discharge air stream.

B Stay clear of open inlet piping (suction area) of
pressure blowers, and the open discharge blast from
vacuum blowers.

B Stay clear of the blast from pressure relief valves and
the suction area of vacuum relief valves.

B Avoid extended exposure in close proximity to
machinery which exceeds safe noise levels.

B Use proper care and good procedures in handling,
lifting, installing, operating and maintaining the
equipment.

B Casing pressure must not exceed 25 PSI (172 kPa)
gauge. Do not pressurize vented cavities from an ex-
ternal source, nor restrict the vents.

E Do not use air blowers on explosive or hazardous

gases.

B Other potential hazards to safety may also be associated
with operation of this equipment. All personnel working
in or passing through the area should be warned by
signs and trained to exercise adequate general safety
precautions.

A good program of inspection and maintenance
servicing, followed consistently, is the most reliable
method of minimizing repairs to a blower. A simple record
of services and dates will help keep this work on a regular
schedule. Basie service needs are lubrication, checking for
hot spots or increase in vibration and noise, and the
recording of operating pressures and temperatures. Above
all, a blower must be operated within its specified rating
limits to obtain satisfactory service life.

A newly installed blower should be checked frequently
during the first month of full-time operation. Attention
thereafter may be less frequent, depending on what the
early checks have shown. Lubrication is normally the most

important consideration. Unless operating conditions are
unusually severe, a weekly check of oil levels in the
gearbox and bearing reservoirs, with addition of oil as
required, should be sufficient. Complete oil changes should
be made at intervals of 2000 operating hours, or more
frequently if oil condition becomes poor.

Driver lubrication practices should be in accordance
with manufacturer’s instructions. If direct connected to the
blower through a lubricated type coupling, the coupling
should be checked and greased each time blower oil is
changed. This will help reduce wear and prevent it from
causing vibration. In a belted drive system, check belt
tension periodically and inspect for frayed or cracked belts.
Refer to tensioning instructions under INSTALLATION.

In a new and properly installed blower there are no
moving contacts between the two impellers, or between the
impellers and cylinder or headplates. Wear is then confined
to the bearings which support and locate the shafts, the
shaft seals, and the timing gears. All are lubricated and
wear should be nominal if clean oil of the correct grade is
always supplied. Seals are subject to deterioration as well
as wear, and may require replacement at varying periods.
Bearing end cover O-rings are not subject to wear, but
should be replaced at each disassembly.

Shaft bearings have been selected to have optimum life
under average conditions with proper lubrication. They are
critical in the service life of the blower. Gradual bearing
wear may allow a shaft position to change slightly, until
rubbing develops between impeller and cylinder headplate.
This will cause spot heating, which can be detected by
feeling these surfaces. Sudden bearing failure is usually
more serious. Since the shaft and impeller is no longer
supported and properly located, extensive general damage
to the blower casing and gears is likely to occur.

Shaft seals should be considered expendable items, to
be replaced whenever drainage from the headplate vent
cavity becomes excessive, or when the blower is
disassembled for any reason. Sealing effectiveness can vary
considerably from seal to seal, and is also affected to a
surprising degree by shaft smoothness and freedom from
scratches under the seal lip. Because of these normal
variables, minor seal leakage should not be considered as

indicating a need for replacement.

Timing gear wear, when correct lubrication is
maintained, should be negligible over a period of years.
Gear teeth are cut to provide the correct amount of
backlash, and gears correctly mounted on the shafts will
accommodate a normal amount of tooth wear without
permitting contact between lobes of the two impellers.

However, a high oil level will cause churning and
excessive heating, indicated by an unusually high
temperature at the bottom of the gear housing. Consequent
heating of the gears will result in loss of tooth clearance or
backlash, and rapid wear of the gear teeth usually will
develop. Continuation of this tooth wear will eventually
produce impeller contacts (knocking), and from this point
serious damage will be unavoidable if blower operation is
continued. A similar situation can be produced suddenly by
gear tooth fracture, which is usually brought on by
sustained overloading or momentary shock loads.

Operating problems may also develop from causes
other than internal parts failure. Operating clearances
within a blower are only a few thousandths of an inch
(hundredths of a mm). This makes it possible for impeller




interferences or casing rubs to result from shifts in the
blower mounting, or from changes in piping support.
Foreign materials sucked into the blower will also cause
trouble, which can only be cured by disconnecting the
piping and thoroughly cleaning the blower interior.

If this type of trouble is experienced, and the blower is
found to be clean, try removing mounting strains. Loosen
blower mounting bolts and reset the leveling and drive
alignment. Then tighten mounting again, and make sure
that all piping meets blower connections accurately and
squarely before reconnecting it.

A wide range of causes for operating troubles are
covered in the TROUBLE SHOOTING CHECKLIST. The
remedies suggested there in some cases need to be
performed by qualified mechanics with a good background
of general experience, using procedures detailed in this
manual. Major repairs generally are to be considered
beyond the scope of maintenance, and should be referred to
the nearest Sales Office listed on the last page.

Warranty failures should not be repaired at all, unless
specific approval has been obtained through a Sales Office
before starting work. Unauthorized disassembly within the
warranty period may void the warranty.

When a blower is taken out of service it may require
internal protection against rusting or corrosion. The need
for such protection must be a matter of judgment based on
existing conditions as well as length of downtime. Under
favorable conditions, protection will probably not be
needed if shutdown is not longer than a month. Under
atmospheric conditions producing rapid corrosion, the
blower should be protected immediately. Simplest treat-
ment is to spray or flush the interior with a mixture of light
oil and kerosene, making sure it reaches all surfaces.
Piping should be disconnected first, and the connections
sealed after treatment. Before putting back in service,
check internal condition visually and rotate the drive shaft
by hand.

If preferred, a commercial compound may be used
instead of kerosene-oil for protection. Among suitable ones
is Nox-Rust 207, marketed by Daubert Chemical Company.
Best applied by spraying ai 120°F (49°C), it may also be
brushed on. Special care should be taken to insure good
coverage between ends of the impellers and the headplates.
After completing the application, seal all blower openings
with vapor barrier paper or tape.

This protection is normally
year. Before returning blower to service, inspect all
internal surfaces. If dirt of any kind is found, clean all
surfaces thoroughly with a good petroleum solvent.
Otherwise, blower may be connected and operated without
cleaning, Be sure tape or plug is removed from vent hole
near bottom of each headplate.

It is recommended that major repairs, if needed, be
performed at the Factory or at a Dresser Service facility.
However, it is recognized that this may not always be
practical, especially when a spare blower is not available. If
a blower is out of the warranty period, mechanical
adjustments and parts replacement may be undertaken
locally at the owner’s option and risk. It is recommended
that Factory Parts be used to insure fit and suitability. The
maintenance of a small stock of on-hand spare parts can
eliminate possible delays. When ordering parts give Item
Numbers and their word descriptions from Figure 6 and

effective for about one
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Table 5. Also specify quantities wanted, and the blower
size and serial number from the nameplate.

Repairs or adjustments are best performed by
personnel with good mechanical experience and the ability
to follow the instructions in this manual. Some operations
involve extra care and patience, and a degree of precision
work. This is especially. true in timing impellers and in
handling bearings. Experience indicates that a high
percentage of bearing failures is caused by dirt
contamination before or during assembly. Therefore, the
work area should be cleaned before starting disassembly,
and new or re-usable parts protected during progress of
the work.

In the following outlines of repair procedures, numbers
shown in brackets () correspond to the Item Numbers used
in assembly drawing, Figure 6, and parts list, Table 5. It is
recommended that the procedures be studied carefully and
completely, with frequent reference to the drawings,
before starting work. This will produce better efficiency
through an understanding of what work is to be done, and
the order of doing it. Before disassembly, mark all parts so
that they may be returned to original locations or relative
positions.

Requirements for special tools will depend on the work
to be done. If impeller clearances are to be checked or
re-set, a set of 12 inch (800 mm) feeler gauges will be
needed. Work involving removal of the timing gears cannot
be accomplished without a high pressure hydraulic pump
and a suitable “strong-back” puller, and heat must be used
during gear installation.

Design of the RAS Whispair blowers is basically
simple, and most repair operations are straightforward.
For this reason, the following procedures are intended
mainly to indicate a preferred order of work and to call out
points to be observed. Where special operations are
required, detailed coverage is given.

A — DISASSEMBLY, Drive End

1. Dismount blower and transfer to a suitable work area.
Remove sheave or coupling from drive shaft. File off any
burrs or sharp edges along the keyway.

2. Drain oil from bearing reservoirs by removing sight
gauges (69).

3. Remove shaft end covers (6) and (11). Be sure to keep
shim halves (15) together exactly as removed by taping
them to their respective end covers. Avoid damaging lip
seal (7) on edges of drive shaft keyway if a new seal is
not on hand. Inspect end cover O-rings (5) for damage.

4. If gear end of blower is also to be disassembled, stop
work on drive end temporarily at this point and proceed
to Operation B. If work is to be confined to drive end,
proceed as in following steps.

5. Remove bearing locknuts (12) with a spanner wrench
pull off bearing spacers(14). Drive out two taper pins
(39) in the headplate outer flange and remove all screws
(18) around the flange. Insert pusher screws in the two
threaded holes in the flange, then tighten them evenly
to break the joint with cylinder (2). Bumping the flange
edges with a mallet or babbitt hammer will help separ-
ate this joint.

6. Continue moving the headplate evenly away from the
cylinder until it is free of both shafts. Bearings (4) and
lip seals (17) may now be pulled from the headplate.
Wavy spring washers (16), which serve as bearing loca-




tors, may be removed for inspection or cleaning, but
must be returned to the same holes. Seals (17) should be
replaced.

B — DISASSEMBLY, Gear End

1. Drain oil completely from the two gearbox compart-
ments by removing both plugs (51) in the bottom.

2. Loosen all flange screws (23) in the gearbox and remove
all but the two upper screws. Bump sides of the gearbox
to break the joint if it cannot be pulled free by hand,
then remove last two screws and lift off the gearbox.
Remove gasket (22) carefully if it is not damaged.

3. Remove both timing gears (25) and spacers (24) from
their shafts by the method explained in Operation C. Be
sure each gear is marked for return to the same shaft in
the same angular position, and that the gear rims have
match marks for teeth. For this operation, the impellers
should first be turned to a position as shown in
Figure 4.

NOTE -~ THERE ARE TWO FRONTS AND TWO HACKS CLEARANCES
IN ONE COMPLETE REVOLUTION

K-20782

Figure 4—Impeller Timing for Standard Rotation,
Viewed from Gear End

4, At drive end, leave bearing locknuts (12) in place on
both shafts but separate the headplate-to-cylinder joint
as outlined in step 5 of Operation A. By continuing to
move this headplate away from the cylinder, shafts will
be pulled through the gear end bearings and seals and
out of that headplate. Unless the cylinder is damaged
and needs replacement, it should remain attached to the
gear end headplate.

5. Remove bearings (4) and lip seals (17) from the gear end
for inspection or replacement.

6. If drive end also requires disassembly, remove the bear-
ing locknuts (12) with a spanner wrench and pull off
bearing spacers (14). Turn the headplate on its side,
arrange support blocking for the free ends of both
shafts, and drive them out of the headplate carefully.
Remove bearings and lip seals from this headplate.
Spring washers (16) may be removed for cleaning, then
returned to original locations.

C — REMOVING GEARS
Timing gears (25) are secured to their shafts by
friction 9nly. There are no keys or pins to prevent gear
rotation on'the shaft, or to position the gears in assembly.

At equal and normal temperatures the gear hubs fit the

,shafts tightly, but can be slipped by application of force.

Opce the gears are properly positioned, in relation to the _

-impeller positions and to each other, they must be locked to
the shafts by the clamping forces exerted by shrink rings
(26) around the gear hubs.

1. If gears are to be re-used, check their rims for tooth
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match marks. If not found mark a tooth on one gear and
the mating space on the other gear. Also mark gear
hubs and shaft ends so that gears may be returned to
same shafts and in same angular positions. Turn
impellers to one of the positions shown in Figure 4.

. Shrink ring (26) on each gear hub will have a 1/4” pipe

threaded hole in its exposed face. Connect a 20,000 PSI
(188,000 kPa) hydraulic pump to this point by means of
high pressure steel tubing and a high pressure adapter
fitting, as shown in Figure 5. For convenience, work on
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Figure 5 — Removing Gear Shrink Rings

the lower gear first. Note: If a suitable hydraulic
pump cannot be obtained, Roots can furnish Hydraulic
Assist Fixture P/N 847-901-020.

. The shrink ring has two other holes threaded 5/8"-11 for

pulling purposes. Use a strong-back or bar puller of the
type and dimensions shown in Figure 5. The two 5/8"-11
screws should be turned into the shrink ring full depth,
but make sure the bar is square with the shaft. Provide
a 1/4” or 5/16" 7 or 8 mm) plate under the center jack
screw to protect the shaft end, and turn this screw up
tight.

. Apply hydraulic pressure with the pump to expand the

ring and lubricate the fit. Pressures of 12,000 to 20,000
PSIG (83,000 to 138,000 kPa) are normally required.
Maintain or increase the pressure while trying to turn
the jack screw. At some point the grip of the shrink ring
on the gear hub will be broken and the ring will start'to
move. Pressure must be maintained until the groove in
the ring bore reaches the end of the gear hub. At that
point the pressure will release suddenly, and use of
safety glasses is suggested.

. Gears may now be pulled from the shafts by means of

the same puller assembly used in Step 3. Two threaded
holes are provided in each gear to take the 5/8” screws.

D — REPLACING BEARINGS, SEALS
AND IMPELLERS

. Clean out recesses in both headplates for bearings and

seals. Smear a light film of oil on all surfaces after
cleaning.

. Coat the outer edge of each new or usable seal with oil.

Position seal over its recess with the sealing lip facing
outward, as shown in assembly drawing, then press
evenly into place until it seats against the inner wall at
the shaft opening. Coat seal lip with light grease.

. If new impellers and shafts are being installed, compare

the lengths of both impellers to make sure they are
equal. Also make sure they are slightly shorter than the
cylinder, to allow end clearances as indicated in Table 4.




10,

11,

12.

Remove burrs or sharp edges from shaft shoulder and
keyway.

. Assemble impellers into the gear end headplate, which

has the cylinder still attached. For normal assembly,
make sure the longer shaft is in the bottom location. Do
this work carefully to avoid damaging the shaft seal
lips. Headplate should be resting on blocks with open
end of eylinder up.

. Position the impellers at about 456° and parallel to each

other, as in Figure 4, then place the free headplate cars-
fully over the extended shafts. Line up the flange screw
holes with the cylinder holes, and push the two dowel
pins into their holes. Insert all flange screws finger
tight, drive in the dowel pins solidly, and tighten flange
SCrews.

. With both impellers tight against the gear end head-

plate, measure and record the clearance between each
impeller and the drive end headplate with 12” (30 cm)
feeler blades. These end totals should be in the range of
.015” to 030" (.38 to .76 mm) for normal construction,
and should be approximately the same for each im-
peller.

. Install new or good bearings in the drive end. Use a

piece of tubing with squared end in contact with the
inner race, to keep the bearing square with the head-
plate bore, and tap it in until it is stopped by spring
washer (16) behind the outer race and by the shoulder
on the shaft.

. Install spacer rings (14) on the shafts against the bear-

ing inner races, then add locknuts (12) and tighten so-
lidly. These nuts are secured in position by Nylon in-
serts in the threads.

. Turn gear end of blower up and install bearings there by

driving against the inner races until they seat against
the shaft shoulders. At this end the outer races are not
restricted axially. Now stand the blower on its feet to
finish the assembly work.

Install driven end cover (11) on the drive end with
original half-shims (15) behind the flange. Use a new O-
ring (b) if possible and coat it with oil to prevent it from
being cut as it enters the bearing recess. Tighten the
end cover against the shims. This will position the
bearing solidly and establish the impeller end clear-
ances.

Measure clearances at both ends of this impeller. At
the gear end the clearance should be approximately 2/3
of the total found in Step 6, the remaining 1/3 being at
the drive end. If this condition does not exist, add to or
subtract from the shim thickness (15) behind the end
cover flange. Both halves of the shim must be kept
identical in thickness to avoid bearing misalignment.
Install drive shaft end cover (6) and set impeller end
clearance again as in Steps 10 and 11. Use a new shaft
seal (7) in the cover, and be careful to avoid damaging
it on the keyway edges.

E — INSTALLING GEARS AND
TIMING IMPELLERS
In order for the impellers to rotate without contacting

each other at any point, small clearances are provided for
in the machining of their contours. During blower assembly
these clearances must be established by proper relative
positioning of the timing gears on the two shafts. The gears
then will maintain the set clearances during rotation, if no
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slippage occurs. It is very important that this work be done
carefully and accurately.

If original impellers and gears are being reinstalled,

work will be simplified somewhat. Refer to the mating
marks made during disassembly on the shaft ends and gear
hubs, and the tooth match marks on the gear rims. Return
the gears to these same positions and final adjustment
should be easier. Do not try to install one gear or impeller
with one used gear or impeller.

1,

Inspect both shafts at the gear fits. Smooth out any
nicks or burrs and wipe clean, then place gear spacer
rings (22) on both shafts and make sure they will push
up against the bearings.

. Select the gear to be used on the driven (short) shaft

and verify that its bore is clean and free of nicks and
burrs. Heat the gear slowly and evenly, in an oil bath or
with a torch, to a temperature of approximately 200°F
(98°C). Apply a thin coating of clean lube oil to the
shaft surface, then quickly put the hot gear into place on
the shaft with hub facing out and bump it lightly up
against spacer ring (24). Note: Do not use a white-lead-
and-oil mixture on the shaft.

. Turn both impellers into approximate 45° positions,

with proper front and back clearances between the
lobes, before installing the second gear. Figure 4, left
view, shows the positioning for a blower of standard
assembly with bottom shaft driving. This view is from
the gear end. If opposite rotation and discharge location
is involved, the "“front” and “back” designations will
merely be reversed.

NOTE: Fronts may be defined as the lobe surfaces that
tend to contact during operation because of pressure
load and gear tooth wear. Backs are the opposite sur-
faces that tend to separate.

. Insert a metal feeler gauge between the two lobes in the

front position and clamp it there by pushing hardwood
wedges firmly between the other sides of these lobes
and the cylinder openings. This is illustrated in Figure
4. Feeler gauge thickness should be a middle value
taken from the “Fronts” column in Table 4, for the
correct blower size.

. Inspect the bore of the second gear, then install it on

the drive shaft by the method outlined in Step 2 above.
Make sure that teeth are correctly matched, if marks
exist, and that impellers do not slip during this
operation.

. Remove wedges and feeler gauge, then turn impellers

and measure clearances at all positions. They should be
within the range listed for the blower size. To avoid
false readings, it is important that the impellers be
rotated throughout 360°, that the feelers not be forced
and checked all along length of impellers.

. Impeller timing must be accomplished completely before

gear shrink rings are installed. If the measurements
in Step 6 are not correct, adjustments can be made at
this point by slipping one of the gears very slightly.
Turn the impellers to that position where the lobe-to-
lobe clearance is greatest, then lock the gears by placing
brass or copper wedging tightly in the teeth on each
side of the meshing point. With a piece of hardwood
2-by-4 and a mallet, drive lightly against one impeller
lobe in the direction that will close up the clearance. If
two workmen are available, one can hold feelers of the
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required thickness between the lobes, moving them
constantly while the impeller is being tapped. One
workman alone will have to check the results after each
tap. After this adjustment, recheck the four clearances.

. Gear shrink rings (26) may now be installed. Check the

outer surfaces of the gear hubs and the bores of the
rings for dirt and burrs or nicks. Measure the outside
diameter of one gear hub with a micrometer and note it
on the end of the shaft for reference. Set an inside
micrometer or caliper to a reading one thousandth,
,001” (.08 mm), greater than this. Heat one shrink ring
slowly and evenly in an oil bath, or with a torch, to a
temperature about 220°F (104°C) higher than room
temperature. If torch heat is used, coat the gear hub
with oil before proceeding to the next step.

. Check the ring bore diameter to make sure it will clear

the caliper setting made in Step 8, then quickly place
the ring on the proper gear hub. It must be started on
squarely, and a hardwood block or babbitt hammer
used immediately to bump it into place. The ring will be
properly located when the gear hub chamber extends
out from the face of the rings.

Install the remaining shrink ring in the same manner.
After completing this work, spin the drive shaft by
hand to make sure there are no gear tight spots or
impeller contacts.

F — FINAL ASSEMBLY

. Install gearbox with gasket (22) after making sure it and

w

the headplate area around the gears is free of dirt.
Coat the two drain plugs (51) with thread dope and
tighten them into the bottom of the gearbox.

. Check the work area to make sure no parts have been

left out in assembly.

. Check that all screws are in place and tightened.
. Reinstall coupling half or belt sheave, and remount

blower with driver. Fill gearbox and two bearing
cavities with new oil of proper grade as outlined for
initial starting.

. Reconnect air piping, avoiding all pipe strains, and

return blower to service.
INTERNAL CLEARANCES

References to operating clearances in this manual

include only one mention of the specific amount of clearance
to be used or expected. For units in good condition this
information is not essential in field service work. Situations
may arise, however, where it is desirable to compare
existing clearances with the correct Engineering values or
to re-establish clearances.

Listed in Table 4 are the ranges of impeller clearances

used in factory assembly of normal RAS Whispair blowers.
It should be kept in mind that clearances may change
slightly in service, but should never be less than the
minimum values listed. Only well qualified personnel
should attempt to measure clearances for direct comparison
with this data.

Table 4 — Normal RAS Whispair Internal Clearances — Inches (mm)

Blower Impeller Lobes Impeller End I
° (See Fig. 4) to Headplate Impelier
Frame : Tips to
Size Fronts Backs Drive End Gear End Cylinder
69J .014-.018 (.36-.46) .007-.011 (18 -28) .005-.007 (.13-.18) | .013-.017 (.33-.43) | .009-.011 (.23-.28)
612J .014-.018 (.36-.46) .007-.011 (.18-.28) .005-.007 (.13-.18) | .012-.016 (.30-.41) | .006-.008 (.15-.20)
6154 .014-.018 (.36-.46) .007-.011 (.18-.28) .006-.008 (.15-.20) | .013-.017 (.33-.43) | .006-.008 {.15-.20)
710J .015-.019 (.38-.48) .008-.012 (.20-.30) .005-.007 (.13-.18) | .010-.014 (.25-.36) | .007-.009 (.18-.23)
714J .015-.019 (.38-.48) .008-.012 (.20-.30) .006-.008 (.15-.20) | .014-.018 (.36-.46) | .007-.009 (.18-.23)
717J .015-.019 (.38-.48) .008-.012 (.20-.30) .007-.009 (.18-.23) | .014-.018 (.36-.46) | .007-.009 (.18-.23)
812J .016-.020 (.41-.51) .008-.012 (.20-.30) .005-.007 (.13-.18) | .011-.015 (.28-.38) | .008-.010 (.20-.25)
8164 .016-.020 (.41-.51) .008-.012 (.20-.30) .006-.008 (.15-.20) | .013-.017 (.33-.43) | .008-.010 (.20-.25)
8204 .016-.020 (.41-.51) .008-.012 (.20-.30) .007-.009 (.18-.23) | .016-.020 (.41-.51) | .008-.010 (.20-.25)
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Table 5 — Parts Identification List for Figure 6

Item Number

Quantity Used

ldentification

1 1 Headplate, Gear End

2 1 Cylinder

3 1 Headplate, Drive End

4 4 Bearings

5 2 0O-Ring, End Cover

6 1 End Cover, Drive Shaft

7 1 Oil Seal, End Cover

8 1 Key Drive Shaft

9 1 Impeller and Shaft, Driving
10 1 Impeller and Shaft, Driven
11 1 End Cover, Driven Shaft
12 2 Locknut, Bearing
14 2 Spacer, Locknut
15 4 Shim, End Cover (Halves)
16 4 Washer, Wavy Spring
17 4 Qil Seal, Headplate
18 Varies Capscrew, Headplate to Cylinder
20 1 Breather & Oil Fill Plug
22 1 Gasket, Gearbox
23 Varies Cap Screw, Gearbox
24 2 Spacer, Gear
25 2 Gear
26 2 Shrink Ring, Gear
31 1 Namepiate
32 8 Drive Screw
33 1 Gearbox
34 1 Oil Gauge, Gearbox, With Gasket
35 4 Machine Screw, Oil Gauge
38 4 Cap Screw, End Cover
39 4 Taper Pin, Headplate
42 1 Arrow, Rotation
44 1 " Label, Whispair
51 2 Piug, Gearbox Drain
59 1 Label, Lubrication, G.E.
68 2 Plug, Bearing Filler
69 2 Oil Gauge, Bearing
70 2 Plug, Bearing, Drive End
71 1 Label, Lubrication, D.E.
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AUTHORIZED ROOTS DISTRIBUTORS

ALABAMA

General Machinery Co., Inc.
921 First Avenue North

P.O. Box 606

Birmingham, AL 35201
205/251-9243

General Machinery Co., Inc.
3349A Halls Mill Road
Mobile, AL 36605
205/473-1588

ARKANSAS

Arkansas Industrial Machinery
3804 N. Nona Street

North Little Rock, AR 72115
501/758-2745

CALIFORNIA

American Compressor Company
12123 Clark Street

Santa Fe Springs, CA 90670
213/944-6188

King-Knight Company
6202 Christie Avenue
Emeryville, CA 94608
415/658-9400

COLORADO
Airtronics

4690 Kingston
Denver, CO 80239
303/371-8230

CONNECTICUT

Argo Industrial

101 Goodwin Street
East Hartford, CT 06108
203/528-9454

DELAWARE

Tate Engineering, Inc.
Box 858

U.S. Route 13 Road 3
Delmar, DE 19940
302/846-3001

FLORIDA

Barney's Pump, Inc. of Jacksonville
P.O. Box 52267

1738 E. Adams Street

Jacksonville, FL 32201
904/354-7600

Barney's Pumps of Fort Lauderdale
3317 Southwest 11 Avenue

Fort Lauderdale, FL 33315
305/525-4411

Barney’s Pumps, Inc.
3907 Highway 98 South
P.O. Box BT

Lakeland, FL 33802
813/665-8500

GEORGIA

Pye-Barker Supply Company
P.O. Drawer M

121 Royal Drive

Forest Park, GA 30050
404/363-6000

Pye-Barker (Hydro Air)
11 Magazine Avenue
Savannah, GA 31042
912/238-0303

ILLINOIS

Compressor Engineering Company
625 District Drive

ltasca, IL 60143

312/773-1100

Cochrane Compressor
Service & Supply Company
4533 West North Avenue
Melrose Park, 1L 60160
312/345-0225

INDIANA

Powered Equipment & Repair
600 Voorhees

Terre Haute, IN 47802
812/232-0241

Robert E. Bragg Assoc., Inc.
P.O. Box 20573

6834 Hawthorne Park Drive
indianapolis, IN 46220
317/849-5531

ROOTS DIVISION

KENTUCKY

Grover Equipment Company
P.O. Box 32155

3904 Bishop Lane

Louisville, KY 40232
502/968-3346

Grover Equipment Company
401 D. Hoffman Drive
Henderson, KY 42420
502/826-1063

LOUISIANA

AIM of Louisiana
3817 Shed Road
Bossier City, LA 71111
318/747-7940

Gulf States Engineering
252 Harbor Circle

P.O. Box 26156

New Orleans, LA 70186
504/241-8510

MARYLAND

Tate Engineering, Inc.
601 W. West Street
Baltimore, MD 21230
301/539-0787

Tate Engineering, Inc.
1041 Mount Aetna Road
Hagerstown, MD 21740
301/739-9400

Tate Engineering, Inc.
4647 Baltimore Avenue
Hyattsville, MD 20781
301/621-4500

MASSACHUSETTS
PEECO, Inc.

10 Brent Drive
Hudson, MA 01749
617/562-9112

MICHIGAN

Detroit Air Compressor & Pump Co.
3205 Bermuda

Ferndale, M1 48220

313/544-2982

Air Components & Engrg., Inc.
3057 Madison Avenue SE
P.O. Box 9385

Grand Rapids, Ml 49509
616/452-3188

MINNESOTA

Grubb Equipment Sales Corp.
324 S. Main Street

Suite 200

Stilwater, MN 55082
612/430-1055

MISSISSIPPI

Gulf States Engineering
117 Richardson Drive
Jackson, MS 39209
601/922-8725

MISSOURI

Contractors Supply Company
620 East 18th Street

Kansas City, MO 64108
816/221-7788

St. Louis Compressor Service Co.
3863 Laclede Avenue

St. Louis, MO 63108
314/652-3400

NEW JERSEY

Argo Pneumatic, Inc.

25 Chobot Lane
Elmwood Park, Nj 07407
201/791-5300

Argo Industrial

33 Terminal Avenue
Clark, NJ 07066
201/574-2400

Argo Industrial

1707 Imperial Way
Thorofare, NJ 08086
609/848-4200

NEW YORK

Argo Compressor Service Corp.
19-35 Hazan Street

Jackson Hits., L.1., NY 11370
718/726-7800

NEW YORK (cont.)

Hayes Machine Company
1103-43rd Road

Long Island City, NY 11101
212/784-7965

Siewert Equipment Company, Inc.
175 Akron Street

Rochester, NY 14609
716/482-9640

NORTH CAROLINA
Edmac, Inc.

P.O. Box 1008

551 9th Street NE
Winston-Salem, NC 27102
919/725-2395

OH!IO

The Craun-Liebing Company
11801 Clifton Blvd.
Cleveland, OH 44107
216/228-7900

The Craun-Liebing Company
1214 California Avenue
Akron, OH 44314
216/745-6544

Ken’s Transport
17444 GAR Highway
Montville, OH 44064
216/968-3305

Industrial Electric Motors
1089 Claycraft Road
Gahanna, OH 43230
614/864-9205

industrial Electric Motors, Inc.
5100 Duff Drive

Cincinnati, OH 45246
513/874-5840

Industrial Electric Motors, Inc.
5131 Webster Street

Dayton, OH 45414
513/278-7355

Argo Marine & Industrial
9001 Dutton Drive

P.O. Box 407
Twinsburg, OH 44087
216/425-3121

OKLAHOMA

AMFAC Fluid Power Co.
P.O. Box 94936

2230 South Prospect
Oklahoma City, OK 73129
405/677-6622

AMFAC Fluid Power Co.
2521 Charles Page Blvd.
Tulsa, OK 74127
918/582-9915

OREGON

Rogers Machinery Company, Inc.
14600 S.W. 72nd Avenue
Portland, OR 97223
503/639-6151

PENNSYLVANIA
Airtek, Inc.

R.D. #3, Arona Road
Irwin, PA 15642
412/351-3837

Harris Pump & Supply Company
5800 Grand Avenue

Pittsburgh, PA 15225
412/771-7100

R & M Associates, Inc.
P.O. Box 920

915 Madison Avenue
Valley Forge, PA 19481
215/666-9080

SOUTH CAROLINA
Edmac, Inc.

306 Catawba Street
Columbia, SC 29201
803/252-8000

TENNESSEE

Arkansas Industrial Machinery
2884 Sanderwood

Memphis, TN 38100
901/363-2200
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TEXAS

Air & Pump Company

585 South Padre Island Dr.
Corpus Christi, TX 78405
512/289-7000

Franco Equipment Company {
2605 National Circle

Garland, TX 75041

214/278-2123

Dallas Compressor

13717 Neutron Road

Dallas, TX 75234

214/233-9870

McKenzie Equipment Company
P.O. Box 34427

9260 Bryant Street

Houston, TX 77234
713/946-1413

McKenzie Equipment Company
Rt. 20, Box 208FL

San Antonio, TX 78218
512/651-9314

UTAH

Compressor Pump & Service
2474 Directors Row

Salt Lake City, UT 84104
801/973-0154

VIRGINIA

Clinch River Corp.

Rt. 6, P.O. Box 60
Tazewell, VA 24651
703/988-2548

Engineered Systems & Product, Inc.
8130 Virginia Pine Court
Richmond, VA 23237
804/271-7200

WASHINGTON

Rogers Machinery Company, Inc.
1705 Hairison Avenue

P.O. Box 348

Centralia, WA 98531

206/763-9356

Rogers Machinery Company, Inc. (
7800 Fifth Avenue South

Seattle, WA 98108

206/763-2530

Rogers Machinery Company, Inc.
W. 3424 Heroy Avenue
Spokane, WA 99205
509/326-1051

WEST VIRGINIA

Guyan Machinery Company
P.O. Box 150

Logan, WV 25601
304/855-4501

CANADA

Canadian Air Compressor Ltd.
84 Queen Elizabeth Blvd.
Toronto, Ontario

MB8Z 1M5

416/252-9505

Canadian Air Compressor Ltd.
1875 Industrial Blvd.

Laval, Quebec

H7S 1P5

514/334-5810

A. G. Dunbar Co., Ltd.

10 Morris Drive, Unit No. 9
Burnside Industrial Park
Dartmouth, Nova Scotia
B38 1K8

902/469-0981

Scott Industrial Products, Ltd.
2700 Paulus Street

Montreal, P.Q. H4S 1G1
514/336-5661

Scott Industrial Inc.

1515 Matheson Blvd.

Unit C-1 <
Mississauga, Ontario -
L4W 2P5

416/671-0510

Beckland Equipment Ltd.
3250 Beta Avenue
Burnaby, B.C.

V5G 4K4

604/299-8808 Printed in U.S.A.




