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The Roots RGS high vacuum booster pumps covered in 
this manual Are intended especially for use in the first stage 
of a vacuum pumping system, in combination with a 

______ suitable fore-pump or roughing pump, to produce vacuum 
conditions in the micron range. It is not suitable for duty as 
a norma.J pressure blower. 

Principle design features of the basic Roots rotary lobe 
blowe.r are used in the pump. Two double-lobe impellers 
a.re mounted on parallel shafts, and totate in opposite 
directions within a cylinder closed at the ends by 
headplates. The impeller:s are positioned one abc,ve the 
other, while the cylinder has inlet and discharge piping 
connection$ loc:ated on opposite vertical sides. 

As shown in Figure 1, Position 1, rotation of the 
impellers draws air into one side of the cylinder, then traps 
a definite quantity between one impeller and the cylinder 
as repre:1ented in Position 2. Further rotation to Position 3 
pushes this trapped volume around the cylinder and out th� 
discharge opening against the pressure existing there. 
During one complete drive shaft rotation, two such 
volumes are trapped by each impeller and discharged in an 
almost continuous flow. A Roots booster is therefore a 
positive displacement type unit, whose pumping capacity i1; 
d�terroined by physical dimensions, operating speed and 
pressure conditions. 

Accurate machining of the cylinder, impellers �d 
gears allows normal operation at necessary speeds witho1,1t 
internal contacts. Operating- clearances are only a few 
thousandths of an inch (hundredths of mm), in order· to 
provide effective sealing of the blower inlet area from the 
discharge so that back-leakage is held to a minimum. 
Absence of moving contacts also eliminates the need for 

,,.....__ internal lubrication, thus minimizing the poSoibility of oil 
back-streaming. 

To permit continued satisfactory performance, a Roots 
RGS vacuum booster pump must be operated within 
certain approved limiting conditions. �e Manufacturer's 
warranty is, of course, also contingent on.such operation. • 

Sinc:e the pump may be driven either by direct 
coupling to a standard motor or by a V-belt arraogement, it 

t ....... , •1• I ,....,., 

.is essential to consider the maxim.um speed limit shown in 
Table 1 when planning the drive. Specified limits for 
presaure rise a1ld temperature rise must also be observed 
during operation. This will require the installation of good 
thermometers and gauges, located at or near the inlet a.nd 
discharge connections of the pump. 

Table 1 - Maximum Allowable Operating 
Conditions 

Model Speed PresS'll.re Rise T emperat\lfe Rise 
RPM To1T Fahr. Degrees (•C) 

61� 2300 180 200 (98.3) 
67 2400 380 200 (93.3) 

NOTE; Maximum temperature rise and maximum pressure 
rise do ·not necessarily occur together. Whichever limit is 
reached first is to be con9iclered the controlling factor. 

It is assumed that the booster was checked for 
shipping damage when originally received, and that all 
cover$, tapes and protective coatings were left in place at 
that time. During installation these protections should ba 
allowed to remain in place a.s long- as possible, in order to 
reduce the chances for dirt or other foreign materials to 
enter the booster, .and to help prevent rusting of machined 
surfaces. Before shipment, the interior is protected against 
normal atmospheric corrosion by small bags of an inhibiting 
material fastened to the connection covers. The period of 
protection is considered to be a maximum of one year if 
closing seals are not broken. ProtectitJn again.st chemir..al. or 
s:a.lJ. water atmosphere ii not protrided. 

Handling of the unit should at all times be accom• 
plished with care, using methods that conform with 
safe-practice standards. In many cases the use of a fork lift 
truck may best satisfy these requirements. In other eases, 
rope slings mlly be used in lifting or positioning the 
booster. 

The best procedure on the 615 is to plac:e the slin� 
around the cylinder just behind the feet. If placed outside 
the feet, bearing on the gearbox a.nd drive end cover, great 
care must be exercised to prevent the slings from slipping 
off. Best procedure 011 the 67 is to pass a rope or sling 
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Figure 1 Flow Through a Roots Vacuum Booster 
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