Optical Coating Facilities

Roots Blower
High Vacuum Booster Pump 

Setup, Operation & Maintenance
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[image: image2.jpg]ROOTS HIGH VACUUM BOOSTERS

(Units Having 6" or Smaller Gear Diameters)

Type RGS high vacuum booster pumps incorporate the
time-proven ROOTS rotary positive displacement
principle. They are manufactured in a vertical ar-
rangement, the inlet and discharge connections being
located on the sides of the cylinder while the two
impellers are positioned one above the other.

Basically, the ROOTS pump consists of a pair of
"figure 8" shaped impellers mounted on parallel
shafts in a one-piece cylinder closed at either end by
a headplate. The impellers are maintained in a rela-
tive position to each other, and are also rotated in
opposite directions, by a pair of timing gears located
on their shafts. Accurate machining of the impellers
and cylinder, and proper rotative timing of the im-
pellers, assures operation without internal contact.

The operating clearances are made very small - only
a few thousandths of an inch - to keep ""back leakage"
(slip) to a minimum. At the same time these clear-
ances eliminate the need of lubrication within the
cylinder and thus prevent the possibility of oil back-
streaming.

As shown below, rotation of the impellers alternately
traps a definite quantity of air between each impeller
and the cylinder. Further rotation carries the trap-
ped volume around the cylinder and pushes it out
through the discharge opening. During one complete
drive shaft revolution, four such volumes of air are
trapped (two by each impeller) and positively dis—
charged in a continuous flow.

POSITION 1

POSITION 2

POSITION 3

Impeller Rotation and Gas Flow through a Vertical Roots Pump

INSTALLATION

Remove crating carefully, and inspect all material to
insure that any separate unmounted parts are not
discarded. Check all parts against the shipping list.
At this time do not remove wooden covers, tape or
surface coating protecting various parts of the pump;
these should be left in place as long as possible prior
to operation.

Handling of the pump, from receiving to installation,
should be accomplished with care, using methods
conforming to good, safe practice. In most cases the
use of a lift truckwill best satisfy these requirements.
Eyebolts may be used for lifting the unit alone, before
it is mounted on any base, but they should not be em-
ployed when lifting additional or unbalanced weight.

In most installations it is probable that the pump will
(\be mounted on a welded steel baseplate, along with

other equipment. The area where the pump is to rest
should consist of a flat plate or raised pads with
their top surfaces finish machined and leveled care-
fully. The overall variation from level should not
exceed .001" per horizontal foot in any direction.
These same conditions apply to any other type of
baseplate installation as well.

When ready to mount the pump, first set iton the base
surfaces and determine whether there is any ''rock'.
If it is not solid, use feeler blades to find the total
clearance under one foot of the pump when the other
three are in contact with the base. Obtain shim
stock of suitable size equal inthickness to this clear-
ance, divide it into two approximately equal sections,
and place them under the diagonal short feet.



[image: image3.jpg]Before tightening the pump mounting bolts, check the
shaft height of the direct coupled driving motor. If it
is higherthan the pump shaft, place equal solid shims
of sufficientadditional thickness under allof the pump
feet to bring its shaft slightly higher than the motor.
Final alignment of the two shafts for coupling may
then be accomplished by shimming under the motor
feet. In general, follow the coupling manufacturer's
instructions for shaft gap and alignment, but also
consider the following limitations: While misalign-
ment can be either offset or angular, it will usually
be a combination of both types. Maximum allowable
deviation in offset is .005" total indicator reading,
while the two inside faces of the coupling should vary
more than .001" from parallel.

After completing the alignment, tighten all driver and
pump mounting bolts securely and recheck the align-
ment. Also rotate the pump several times by hand to
make sure that there is no scraping, binding, or
impeller contact; then assemble the coupling. Now
remove protective covers from inlet and discharge
connections of pump and make up the piping. Pumps
for oxygen service have been purged with nitrogen
and are sealed under five to ten pounds per square
inch gauge nitrogen pressure. This pressure
should be relieved by slowly loosening one of the pipe
plugs and the inlet flange at the cylinder. Now remove
protective covers from inlet and discharge connec-
tions of the pump and remove any rolled-up sections
of corrosion inhibitor paper (if present) from inlet
and discharge of pump; then make up the piping. It
is extremely important at this point to be absolutely
certain that pipe and fittings are free of dirt, scale,

chips, or any foreign material. It is equally im-
portant that the piping be both square and in line with
the pump connections, and that it be adequately sup-
ported so that no strains are placed on the pump.

For water cooling for the drive shaft seal housing,
bring a water supply line to the connections provided.
Arrange to throttle the supply line so that maximum
flow will not exceed 0.4 GPM. The maximum seal
housing water pressure is 25 PSIG.

BEFORE STARTING, remove the oil filler plug in
the top of the gear house and add lubricating oil of the
grade indicated in lubrication. When the oil level
rises to about 1/8'" inside the oil level gauge circle,
stop filling. Wait five minutes so the oil can equalize
on both sides of the internal baffle, then recheck the
level. Add or drain oil as required, so that the final
static level is not higher than the gauge point speci-
fied above. In replacing drain and filler plugs, make
sure they are recoated with sealant and carefully
tightened. Now remove tape from the drive shaft
seal housing oil hole, fill the reservoir fitting with
the same grade of oil as used in the gear house, and
press the reservoir into the hole.

As a final check, again turn pump shaft by hand to
insure that impellers rotate freely at all points, and
that no foreign material has entered the casing. With
pump inlet and discharge open to atmosphere, apply
a short power pulse to check for correct rotation of
driver. At the same time, listen for any excessive
noises in the pump.

LUBRICATION

Timing gears on ROOTS vacuum boosters are lubri-
cated by dipping into the oil in the bottom of the
gearhouse. Splash from the gears Iubricates both
shaft bearings and the shaft seals at this end of the
pump. Splash from the gears also collects in a trough
leading into the headplate, and from here it is con-
ducted through tubing to the drive end bearings. A
return line from the drive end to the gearhouse com-
pletes the closed lubrication system. The external

Pump 0Oil
Size Capacity
3-1/2" 1.0 Pint
6" 5.0 Pints

RIGHT - Sight Glass for
Oil Level Indication in
Gearhouse of Booster

drive shaft seal is independently lubricated by a
static head of oil carried in a reservoir.

Suitable low vapor pressure oil for high vacuum ser-
vice is Cities Service 500T. Equivalent products of
other suppliers are assumed tobe equally satisfactory.
The following tabulation indicates the approximate
normal oil capacities of the gearhouses onthe various
sizes of booster pumps:




[image: image4.jpg]OPERATION

After the fore pump has brought the system down to
desired vacuum, start the ROOTS booster pump.
During the first 5 minutes of operation, watch the oil
level through the oil sight glass. The oil level should
be adjusted, if this level, while the unit is running
or while it is stopped, goes below the bottom or above
the top oil level lines. Stop the unit before adjusting
the oil level. Be sure to recoat the drain or filling
plugs before replacing them.

These high vacuum pumps are designed to be driven
by direct coupling or V-belt at standard motor speeds.

The maximum permissible pump speeds are listed
in the following tabulation:

Pump Size Maximum RPM
3-1/2" 3600
6" 2380

MAINTENANCE

Check gearhouse oil level daily during the first week
after initial start-up and at least once each week
thereafter. At no time should the oil level be per-
mitted to drop below the lower gauge line, nor should
it rise above the upper line during operation. Fre-
quency of oil changes will depend on operating con-
ditions; in general, a period of 2000 hours operation
may be considered normal.

0Oil level in the reservoir supplyingthe external drive
shaft seal will not drop very fast. The reservoir
serves to keep the seal housing full of oil, and to
replace any very small amount of oil lost through the
seal during operation.

It is recommended that in-service maintenance pro-
cedures be limited to lubrication, periodic checking
of shaft alignment or belt tension and condition, and
to inspection of the pump for unusual operating noises
or hot spots in the cylinder or headplates. Heating
is generally caused by an impeller rubbing at some
point, which in turn is commonly a result of a slightly
twisted mounting condition. The normal internal
clearances listed in the following tabulation may be
used for checking purposes should this type of prob-
lem develop. If it is not possible to eliminate the
problem by correcting the pump mounting, we re-
commend that internal mechanical adjustments not be
attempted by inexperienced personnel.

STANDARD INTERNAL CLEARANCES OF ROOTS HIGH VACUUM BOOSTERS

Booster Size
Location
35 38 66 611 615

Impeller End Clearance:

Drive End .003-.004 .003-.004 .003-.005 .003-.005 .003-.005

Gear End .007-.010 .010-.013 .006-.010 .011-.015 .015-.019

Total .010-.014 .013-.017 .009-.015 .014-.020 .018-.024

Clearance Between Im-

peller Tip and Cylinder |.003-.004 .003-.004 .006-.008 .006-.008 .006-.008
Clearance Between Im-

pellers:

Fronts & Backs .006-.010 .006-.010 .014-.018 .014-.018 .014-.018

Waist .007-.010 .007-.010 | .013-.017 .013-.017 .013-.017

<



[image: image5.jpg]It is recommended that all units be returned to the
Factory at Connersville, Indiana if a major repair
should become necessary. However, since this may
sometimes be impossible when a spare booster is not
available, replacements or spare parts may be ob-
tained from the Factory or through the nearest Field
Sales Office. When ordering, refer to the correct

Item Numbers and their word descriptions as given
in the following tabulation, and state the quantities
required. Also include booster size, manufacturer's
identification number (if shown) and serial number
from the nameplate, to insure against delay in ship-
ment or the furnishing of incorrect parts.

RECOMMENDED SPARE PARTS FOR BOOSTER PUMPS

Refer to Sectional Drawings 39857 and 39856

IIEI?)ITI Q%agg:;ty Deseripticn Man131f-alc/t%1‘;'er's Part Des?ivzgnation
2 4 Shaft Bearing 5305 Special 5207 Special
10 2 Timing Gear 3-1/2" 6"
19 2 Bearing Lockwasher --- wW-07
20 2 Bearing Lockwasher Ww-05 ---
22 2 Gear Taper Pin --- 6 x 3"
24 1 Drive Shaft Seal Varies Varies
26 2 End Cover O-ring PRP-227 PRP-230
29 4 Shaft Seal O-ring --- PRP-126
38 2 Gear Taper Pin 5x 2" -
58 4 Shaft Seal O-ring PRP-022 ---
79 1 Bearing, Inboard RA014PP -—-

Specifications herein are correct as of the date of publication.

to make design or material changes without notice and without obligation.

The right is reserved




[image: image6.jpg]sdwng I9)s00g WNNOBA YSIH ,;g/1-¢ — S} B A[qQUSSSY

LG86€

“IONIGIITILINT

000" HLIM AVMAIY GnNH HOLVN OL ANV

N IONTEIINILINI 100 HLIM AVMATY LIVHS

915d G2 3NSSIYd HOLYW OL ANNOYS 38 OL 39V SATY

XYA-Wd D 50 V-v 310N
MOTd HILVM XA K

v Lt

id

NI1VHd TI0 ONISNOH 1v3S-a

NIVHd H3IVM SNISNOH VIS -2

% L3TINI ¥3LVM ONISNOH 1v3s -d

% 3DHUVHOSIA YILYM ONISNOH 1v3S -V

29

'SAV3IYHL 3did

TV OSTIV 56 ON Ly¥Vd NI ONISS3Idd 390439
31v1ddv3H 40 340HE ¥ SLNIOF XOduvio
Ol 3LV1dAV3H ¥ Y3IANITAD OL 31V 1dAvaH
NO LNVV3S 2821 ON X3ILVNY3d 3sn

SS9l

[ATBAN3SSY NI WOL 108 NO
39 OL JAIFIS NI ITOH

d 310N 33S

2L

€S

V-V 310N I35, S,

IN3A /V
ONIYV3Ig O._:/

€ J1ON33S

‘HOSIa

BEICNEES
LS

-"S3ION
vS vE 62 Jm 99
SIATYH WIHS 40 SSINMDIHL NO \ | |
100739 OL FONVIUVA XVA /J.P
TS P M
LhoLl '
8 6€ Sl b2 12

;

6L
8l

&

v

VIION I35

WHEAN

[on0an

"dTL 200 LNONNY
dTL100° LNONNY-

85

2s
6l
oz

14

Le

S3IATVH WIHS 40 SSINMIIHL ZOg

100" 38 OL 3ONVIIVA XV

10600

Il

S
\
\

N

Il

\

92 2 €l

7
]

91| L AVHS N3AIYA-ANI-H3IA0D
1

vl
€l

€ 9t ol 2l 514
XO8uv3o[2l
1
gv3o ol
Q-1 16 |
= {e |
390V 13IAITTI0] L

ANITAD
ONISNOH IV3S-HIA0D

23
NOILV.L0Y - MOYYY l

09 [ 350710 QYVANVLS-31ddIN [ 8% ] 9€ L14VHS JANG- 1V3S
re 14315=0NI8NL el INSVA [ 65 QHVANVLS -33L (7% 5 SNIH HIOVAS
] s oL SNIY -,0.] 65 ¥ | ON3 JAING - H3dVL-Nig
QVIH 205~ MIHDS “e QEVANVIS -MO8 T3 [69 GH 05 -3did- onid [ £5 | TVIS3JAI-90L3INNOD | S ENCAFERTI
€9 GN3 Yv3D -H3dVL-Nid |95 SLio-43110]¥h 26| ONIHVIE-HIHSVMYD0T
Ve NOTAN |08 g VIS VIoNITe- 3N TI TS [ oe MO 13 [ € - i€ ONI¥VIE- LANYSOT
ONIHvaS 162 Sv35 AYd-3did-oN7d |9 V35 . IONITS [¥S MOET3[2v | QVIH XIH-MIU55 av5 [oe A3N-ONITdN0D
3did-31ddIN 8L v3s - 3did_2ad TVIgIdAT - 3IL €% HOLOINNOS | 17| ONIHJS - AAVM- HIHS VA |62 NIAHA-HT1-13aAT Y1 IVHS
o = VI3 - MO 13| 26 ] 31ddIN| OF 82 | JAIMA-YITIINI % L IVHS
o . 15| QvIH D05 -MITOS5 dvo| 6t WIHS [ /2 Tv3S- SNISAOH
[ ONIgNl |2 05 Y39 - Y3dv.L - Nid| 8¢ ONIM=0.[92 [ dN3 §vV35 -J1vidavaH
gaiafel i VISAEA-3did-oN1d | 6|  AV3H DOS - MIUDS dvo| & SZ|_aN3 3AI8A -IvIdavan

1710 1SI7 SLyvd

B





[image: image7.jpg]|

sdwing J93soog wnnoeA YSIH ,,9 — Sired 7 A[qUOSSY

et

i
9(86€

OISd 62 3”WNSS3Hd
XVWN-WJ'D #0

NIVYd 710 9NISNOH 1V3S-d

NIVHd ¥31VM ONISNOH TV3S-2

S T3INT §31LVM ONISNOH 1v3s-a

‘'SAvV3IYHL 3dId

ERNEREEEENN]

71V OS7IV 96 'ON LHVd NI ONISS3IYd 3404349

MOT3 J31IVM XY

¥398VHOSIA ILVM ONISNOH 1V3S-V

000" HLIM AYMA3M 8NH HOLVYW OL ANV

31V1ddV3H 40 3408 NV SLINIOr XO0gydv3D

3ON3YIAYFLNI 100" HLIM AVMAINY LAVHS

Ol 31V1daVvV3H ¢ Y3dNITAD OL 31V1daviH

-S3IO0N HOLVA OL ANNOYS 39 OL 38V SA3Y NO INVV3S 282F ON X3LVNg3d 35N
6S ¥t T €9 65 92 ¥ 2 95 LS 2 62 G 62 Lt €l e 9 v 9 Lt ¥S Ly
\ | N\
) i
, , \
| \
\
/
——f
vl [ g _
e P 17 ]
5 310N 33S Q@ 310N 33S 65 * I /
M 8 , SO
S / %
L~ €€ )
L1e— /m) - D
i e
e >y _ g 310N 335
sr—ofl |1 @ I
N = 5 p v IoN TS 2
/J = | se L1’ ge =
=4 N i
9E— —c [ | —
LE—TT T o€
— L2
+9 ln || 1 %€ P %
[34 | 1 1o a0
Lid 1l
|| 19 -
Ly — Q v SY L 3
9z U
-~ o, R . /
L37INI N d| D 39UVHOSIA e g
J
— / g
1€ ¢ 04 — L2
Ly o & / N SR
S ]
9€ SIATVH WIHS 40 SSINOIHL NO | J
T00" 38 OL JONVIHVA XVA
"NMOHS SV
,JOL,0HOM HLIM '
Y3IA0D ITEWISSY vl Gb 2l 8l 6l 82 9€ G2 bL g §¥ 95 9§ 2 Ov LY
0. Av3S "3IDNIAS -3A33TS |96 2y ONIYdS AAVM -HIHSVYM |8 V3S-ONISNOH | 1
6 AV 3S - 43ONITAS |GG 133491S-MOg13 | It WIHS |2 AN3 ¥V39 - 3LVI1daV3IH
[ 37ddIN dYVANVLS [+S ONIY Y3DVdS |0t ONIY .0 |9 AN3 3AIHd - 31V 1dav3IH| 2}
L €S MO813 [6 dN3 JAIYA-NId 43dVL|S 3SNOHYVID| Ik
9 2s 31ddIN |8€ 1 4VHS 3JAIYG -TV3S |t Hv3o [0}
3SNOHHV3D -M3IYDSIVD |G [ HOLD3INNOD [Z AN3 ¥V39-43ONITS-3FATTIS[€ ONIYH ,0.-TV3S[ 6
"3°0-31V1dAV3IH-MIYDOSIVYD [ ONIBNL [0S ONISNL |9 NId ¥3dv.l|2 "3A0D AN3 TV3S- LIUSVO[ 8
ONIENL]| € YOLD3INNOD [ 6¥ 3LV Id3IWVN- MIYDS JAIHA |G N3 HV3O - Nid H3dVL ]|} 39NVO T3A3T IO L
4 EETN T4 L004-31V1daV3IH -MIYDSHVD [+ JLVId3INVYN[ 02 Y3IANITAD| 9
SLID-¥y3T0[ 1 3did-oNd | Lt ONISNOH 1V3S -M345SdVD [ € YIHSYMMDOOT| 6 SONISNOH 1v35-493A0D[ &
11093A3 | #L 09 dYVANVLS-331| 9% '3°d 31VIJAVIH- MIYDSIVD |2 LANMDOT| 8 L4VHS N3IAIHA -HY3A0D N3 | ¥
€L 3d1d-9N1d [ 65 X EREINT4 "H3A0D AN3- M3YDSHVD [ | A3V -ONMdNOD| Z
2l 85 HOLD3INNOD| ¥ [¢] N3AIHMA -H3T13dNI1 8 LIVHS] 91] ONIYY3g| 2
L AON3 JAIMG-Y3ONITS-3AIINS| LS AddIN| €V ONIY .0 1V3S [ 62 3AIYA -H3T13dNI 8 LIVHS] i NOILVLOY-MOYYV] | |
LSI7 SLyvd ]

T




PAGE  
1
Roots Blower.doc

