Servicing of Surge

Alamo Vacuum Pumps

BEFORE YOU DO ANY REPAIR WORK:

Inspect the vacuum pump at the dairy farm for:

1. VISUAL APPEARANCE
These instructions apply to all Current and
1 ATING . 3 .
%: SDNERRAIN Earlier Models Surge Alamo Series Pumps with
3. CHECK THE HOUSING TEMPERATURE. an 8 inch bore pump body, including those
4. CHECK THE LEVEL OF THE OILER (ask the dairyman equipped with and without Qil Reclaimers and/or
if the pump has ever been run without oil.) Surge L-2/L-3 Oiling Systems.
CHECK THE PULLEY BELT for proper fension. NOTE: Some Earlier Model Alamo Pumps
containing Shaft End Caps with 6 screws were
6. CHECK THE EXHAUST arrangement to be sure that : ) 3 3
it complies with the recommendations outlined on not gqmppedlmth _O'I_ Re[:l.almers..Tlhese pumps
preceding pages in this section. require certain variations in servicing and are
N noted in the instructions labeled“FOR EARLIER
MODELS.”
The following parts are most often
used in the repair of Surge Alamo 16 OZ. BALL PEAN HAMMER
Fenpes .004 x 12" and
13963 .002 Thick Shims (Red) 002 x 12"/.003 x 12"
13964 .003 Thick Shims (Green) STRIP GAUGES
13965 005 Thick Shims (Blua)
13957 Bal Besrings (orlr P T 1\ 1o
13529 Ball Bearings (Present Pumps) - RING PLIERS
13970 Outer Roller Bearings/Seal -
13988 Vanes for Alamo 550, 40+, 30+, 20+
13905 Vanes for Alamo 1200, 1400, 200+ -
100+, 75+, 60-. 50+ 002 to  5/8" COLD CHISEL
13918 Dowel Pin . .
.020 GAP
B8941 Gasket Sealant 5
12652 Repl, End Plate — Shaft side all pumps, GUAGE 3/16” DRIFT PUNCH
except (%) e e T i
12653 Repl. End Plate — Dead side all pumps, 0
except [*] . 716" x 2V%" CAP SCREWS [ /
#*12648 Repl. End Plate — Shaft side 1200 only (With out Heads) {
»12649 Repl. End Plate — Dead side 1200 only | [
112629 Repl. Rotor/Shaft Assy m [ Ul
550, 40+, 30+, 20+ v g

7/16" END WRENCH R —
+12647 Repl. Rotor/Shaft Ass’y — 200+ - 5/32" ALLEN WRENC

CW only “j —
112678 Repl. Rotor/Shaft Ass’y — 1200 enly ' 1/2" END WRENCH
12679 Repl. Rotor/Shaft Ass’y — 8" FILE
all pumps, except (t) —d_

Shown above are the tools that you 1%4"x 5" COLD IRON PUNCH
will need to properly repair a Surge
Alamo Vacuum Pump.

END PLATE CAP

(NO.13525) —
MODIFIED WITH 1/4"-20x1 1/2"  5/16"-18 x1 3/4"
11/2" HOLE SCREWS - (3) CAPSCREW

“COUPLING"” OR
e "PULLEY" END
PLATE Prior to beginning repair of pump, remove Qil Reclaimer or

L-2/L-3 Oilers and all oil line assemblies.

1. As shown, place pump on workbench or table.
Remove Allen set-screws from 10 inch pulley or
coupling flange. Remove pulley or coupling with
wheel puller. File shaft to remove any burrs.
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Turn pump upside 3
down and lift out
end plate/rotor

assembly

Tap out dowel pins (2) from the dead end plate 5. Be sure vanes slide freely in rotor slots. Vanes
of pump. Turn the pump over on its top and should slide out of slots when rotor is turned. If
support with blocks of wood. Remove all the vanes are not of the new “'Fiberestos’’ material,
5/16" bolts from the end plate and knock the end they should be replaced with the new vanes.
plate free from the pump body. Make sure that
the key-way slot on the shaft is directly up and in 6. Place end plate and rotor assembly on workbench
full view. If not up, it will cut the oil seal as the with the end plate hanging over the edge of the
rotor assembly is removed from the pump body. work surface. Check ball bearing by trying to
, rock the end plate. If there is any “'play,” replace
Remove the end plate with rotor assembly from the bearing. Also check for end plate to rotor
the pump body. To keep from damaging the oil clearance with .004 feeler gauge. Any measure-
seal, (or on earlier models from breaking its clamp ment greater than .004 should result in the end
ring), support the rotor with your hand and slowly plate and rotor assembly being disassembled and
slide the end plate and rotor assembly straight rebuilt.
glg Sést?[géjlé)rg%\ftij\loinEZEEESHHPT?E%DDYU[‘Q?I\S&E 7. To inspect ball bearings, the end plate must be
THIS PROCEDURE! removed from rotor ass_embly: Remove three cap
screws. Remove cap screw with lockwasher and
Clean the end plates, end cap, cylinder, rotor positioning washer to allow access to ball bearing.
and vanes with a non-flammable solvent, and file After washers are removed, install bolt into
any rough surfaces. Special attention should be rotor. This will prevent damage to the threads of
given to vane slots. Examine vanes for mush- the shaft.
rooming, splitting or chips and replace if neces- 7a. On earlier models (with 8 screw end cap), care

sary. Mushroomed edge may be filed.
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should be taken to loosen the 3 long bolts first,

7 Ta

BREATHER
HOLE ONG BOLT
; (T
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9a.

10.

turning them slowly and equally to prevent
breakage of the clamp ring. Then the three short
cap screws may be removed. (Refer to photo 7a

for determining long and short bolts before
loosening any bolts.)

To remove the end plate, take the three longer
bolts and the end cap with the hole in it — place

on end plate and tighten bolts evenly, leaving |

room for the lips of the wheel puller. Pull end
plate from rotor with wheel puller, as shown.

Knock bearing from end plate assembly by using
a punch from the inside.

On earlier models where bearing is to be re-
placed, place lip of wheel puller (lip should be
ground off to 5/32") behind the clamp ring
No. 13960. Often times, the clamp ring will
break upon removal. Make sure a replacement
clamp with oil seal No. 13996 is on hand before
attempting removal.

Inspect the bearing stop in the end plate. It should
measure 5/64 of an inch from the intersurface.
THIS IS A VERY CRITICAL DIMENSION AND
THE PUMP CANNQT BE REBUILT PROPERLY

10

10a

__PLACE RECESS
H SIDE TOWARD
ROTOR

10a.

9a

AL
REMOVING
CLAMP RING -
W/OIL SEAL

WITHOUT THIS DIMENSION BEING HELD.
Removal of the end plate alone can cause this
bearing stop to move as can a number of other
pump failures cause it to move.

The position of the bearing stop is what allows
for proper shimming and end plate clearance. If
possible the measurement should be more, but
never less than the 5/64 of an inch, since the stop
can be moved back during the pump rebuilding
procedure. Check all parts for wear, the effects
of heat, and for rotor scoring. Clean all parts
thoroughly.

On earlier models, inspect the bearing spacer

No. 13961. If the spacer is scored, it should be
replaced. To replace this spacer, split with a cold
chisel and remove. Replace with new spacer,

The oil seal and clamp ring should be purchased
as one unit for best service. (See No. 13996.)
Replace this unit on rotor shaft with seal toward
rotor, as shown, and replace bearing and washers.

11. With the rotor assembly supported on the work-
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bench with the shaft side down, position the dead
end end plate (WITH THE BEARING STOP

11

USE GUIDE
BOLTS TO AID
POSITIONING
OF END PLATE
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| PLACE PRESSURE |
| ON END CAP WHEN
MEASURING GAP

11a.

12.

12

INSERT SHIMS
TO ASSURE
PROPER
TOLERANES

PROPERLY SET) on the rotor assembly and
check to see that the end plate is resting squarely
on the rotor. Gently tap the bearing onto the
shaft and into the end plate to get bearing started.

Using the longer 5/16"" bolt with washer, pull the
bearing into place. Remove longer bolt and
replace with grade 5 bolt, lockwasher and position-
ing washer, and tighten to 200 in-Ibs. A thread
locking sealant is also recommended to prevent
the bolt from backing out.

On earlier models, assemble end cap Na. 13962
to rotor assembly. The two “*headless’” 7/16"" x
2" cap screws can be used as guide bolts to aid
positioning, as shown. Note that the breather
hole {as shown in Photo 11a) must be at top
of pump.

Place two headless bolts into the dead end plate
bearing hub and place the end cap on the end
plate. By applying pressure to the end cap,

AND CAGE FOR
ROUGHNESS <

USE IRON \ 17
PUNCH TO N
PRESS \ sl
BEARING \\ N=N
INTO -ll Iilll
POSITION |
BE SURE the groove on bear-
=1 ring lines up under the oiling
passage with the hole in the
’ groove opposite the 1/8" NPT
- port,

measure the gap between end plate and end cap.
Remove the headless bolts and save for later use.

13. Take the equivalent value in shims which equalled
the measurement taken between the end plate
and end cap. These shims are needed to keep the
end cap from pushing the bearing and bearing
stop too far so that the proper clearance between
rotor and end plate (.004 - .005) cannot be
obtained. (RED SHIM is .002; GREEN SHIM is
.003; BLUE SHIM is .005)

Position the shims below the end cap and tighten
bolts evenly. Measure the gap between the rotor
and end plate at a few different places. The range
should be .004 - .005 of an inch. If no gap exists,
remove the end cap and remove .004 from the
total shims. Replace the cap and repeat” the
measuring procedure.

ONLY REMOVE .004 IF NO GAP EXISTS,
SINCE YOU CANNOT ADD SHIMS AFTER
YOU HAVE REMOVED THEM AND TIGHTEN
ED DOWN THE END CAP. If in the second pass
a gap of .002 was measured, only remove an
additional .002 so that the total gap after re-
tightening will be in the .004-.005 of an inch range.

14. When checking the gap between the end plate and
rotor, a measurement can be tight, meaning under
the required reading, or loose, which is over the
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reading. The prescribed reading would be as
follows: .004 LOOSE/.005 TIGHT. A point to
remember is that the total internal pump clearance
is .010 of an inch.

If a pump is put together with too much clear-
ance on one side, it will rub on the opposite side
end plate, in much the same way that it will rub
if not enough clearance is allowed for on the dead
end plate side.

5. Inspect the roller bearing and oil seal on the shaft

end side of the pump. Check bearing by applying
pressure with the fingers to check for roughness.
Examine the cage for flat spots or wear marks.
Check the oil seal for cracks and brittleness.
If replacement of either bearing or oil seal is
required, remove both snap rings with snap ring
pliers and follow the procedure used in step 9. If
replacement is required, the end plate must be
removed from the pump body and all parts
cleaned thoroughly.

16. To assemble the roller bearing into the shaft
side end plate, insert the outer snap ring and press
the oil seal into the housing from the machined
side using a 1%'’ dia. punch. The metal side should
be toward the machined side, which is the same
side the seal is driven in with.

Next, press in the bearing (check step 17 for bear-
ing position) using the same punch and from the
same side that the oil seal was inserted. Install the
inner snap ring and apply a good grade of grease
to the lip of the oil seal as well as the roller bearing.

17. The roller bearing has a groove down its center

with an oiling hole in the groove. The small oiling
hole in the bearing groove should be positioned
toward the bottom (opposite the oiler port) when
set into the end plate.

18. To re-assemble the pump, remove all four dowel

pins from pump body and clean mating surfaces
of gasket sealant. Turn the pump body upside
down and support the body with wood blocks.
Apply gasket sealant No. 88941 to the pump body,

e . /(

19.

20.

just outside the O-Ring, no more than 1/32"
wide. In cases where no O-Ring groove exists,
center the gasket sealant on the mating surface.

Carefully slide the end plate and rotor assembly
into the pump body. Position the end plate to the
body and hand tighten all ten 5/16" grade 5bolts,
with the two center being wrench tight. If the
shaft side end plate wasn’t removed, its bolts
should still be loosened with the two center being
wrench tight. If it was removed, it should be
cleaned and gasket sealant applied.

Turn the pump rightside and check for clearance
between the top of rotor and cylinder by access
through the exhaust port. ROTOR SHOULD
CLEAR .002 AND CATCH ON .003 AT BOTH
END PLATE POSITIONS.

If adjustment is necessary, tap the end plate
accordingly to get the proper pump clearance.
Once the pump is set, tighten all the bolts on
both end plates. Rotate the pump and check for
any binding. Use the .002 feeler gauge to check
top clearance. If binding still occurs it most
likely is in the end plates and the pump should
be rebuilt starting from step 13,

Take completed pump and torque all 5/16"" grade
5 bolts to 200 in-Ibs. Check dowel pin holes for
alignment and install all four pins. Some dowel
pin hole re-drilling might be required, as in the
case with replacement end plates which have 1/8"
dia. pilot holes 15 degrees off center. Use a 5/16""
dia. drill for this procedure along with the roll
pin and not the solid dowel pin.

Place two or three ounces of Surge Rotary Pump
Qil in the exhaust port and rotate the shaft by
hand. This will insure lubrication of the internal
pump parts and will aid in keeping the pump
lubricated during initial startup.

NOTE: AFTER RETURNING A REBUILT
PUMP INTO SERVICE, RUN THE PUMP FOR
15 MINUTES AND CHECK: CFM @ 15" Hg,
MOTOR AMPERAGE AND THAT OILERS ARE
DRIPPING.
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MAINTENANCE & CARE OF EARLIER MODEL SURGE ALAMO 150 PLUS & 200 PLUS
(WATER COOLED) VACUUM PUMPS

GENERAL PRECAUTIONS:

It is important that the pump not be subjected to
temperatures below 32° F. Since the pump jacket is
water cooled, injury to pump may result. Water systems
should have sufficient pressure to maintain flow of 1
quart p/min. and not to exceed 100 p.s.i.

BELT TENSION AND ALIGNMENT should be
checked before beginning operation. Adjust tension so
that the belts can be pressed down 14 inch midway
between pulleys. Check alignment of pulleys by holding
a straight edge against pulleys and adjusting pump or
motor mount accordingly. (See sketch below.)

FILTER CARE: The 1534” polyurethane filter (No.
14926) should be checked every 200 hours of opera-
tion and replaced when filled with dirt. It is recom-
mended that the filter be inspected after the first 100
hours of operation in order to determine whether or
not more frequent inspection or replacement may be
required. This is particularly important in areas where
the air contains large amounts of dust, dirt or moisture.
Always maintain a supply of Surge Alamo Filters.

ALWAYS INSTALL
BE SURE FLAPPER

VALVE IS IN GOOD

CONDITION AT ALL

___HS

OIL LEVEL
SIGHT GAUGE

CHECK .
POLYURETHANE 3 N
AIR FILTERS N
EVERY 250 '.{@'f'ﬂﬂfﬁll D
HOURS \ | \i VI
‘ WATER | |
'N| ourier | (B

LUBRICATION: The lubrication and oil reclaiming
system requires 3 gallons of oil on its initial fill. It is
important that only the special Mobil DTE-105 Qil
— (for water cooled, rotary vacuum pumps only) be
used. To fill, remove the oil-fill plug and slowly fill
with required amount of oil. The oil level sight gauge
indicates the desired oil level either in secured or
operating position.

Qil flow to the pump is preset by means of a Capil-
lary Tube located above the drip-sight gauge on each
side of the pump. Rate of flow from each gauge
should be 20 to 40 drops per minute. Be sure to
check oil flow to each side of pump. If at normal
operating temperatures oil flow is below 20 drops per
minute, malfunction is indicated. Qil level deficiency
or a dirty oil filter cartridge may be indicated.

The oil level and oil flow rate should be checked
weekly. The entire supply of oil should be changed
every 2,000 hours of operation or once each year,
whichever occurs first. On later models, the "'Y" type
oil strainer should be cleaned.

MUFFLER HORIZONTALLY

OIL RECLAIMER AND
AIR SEPARATOR SYSTEM

.~ OIL INLET
{.r

(S, e

__—OIL DRAIN

OIL DRIP-SIGHT GAUGE
(CHECK FLOW ON EACH
SIDE OF PUMP)

D
FLAPPER VALVE 2
DRAIN SHOULD BE—
KEPT IN GOOD
INLET

www.hambydairysupply.com @ 800-306-8937 @ www.surgemilker.com

Copyright 2013 Hamby Dairy Supply: You may print manual for own non-commercial use, but not for resale.



PARTS DRAWING FOR SERIES 550 SURGE ALAMO VACUUM PUMP
NO. 13170 REPLACEMENT PUMP 550
(ALSO COVERS ALL EARLIER MODELS 20+, 30+ & 40+ PUMPS)

EARLIER MODEL PARTS

A. 13114 O-Ring
B. 13348 Outer Shaft Seal
C. 13970 Bearing/Seal Set

NOTE: Use only Series 550 Pump
Parts in Earlier Model Pump Repair.

1 13590 Cap Screw — %" 20 x 1" Lg 12. 13915 Snap Ring (End Plate)
2. 13525 End Plate Cap 13. 12568 End Plate Repl. 1200 only
3. 13964 Shims (.003"") Green 12588 End Plate Repl. 1400 & 550
13963 Shims [.002"") Red Also used on Earlier 20+ - 200+ Pumps
13965 Shims (.005") Blue 15. 13908 Outer Bearing
4. 13589 Cap Screw 5/16" 18 x 1" lq. 16. 13958 Inner Bearing Race
6. 13959 Bearing Positioning Washer 17. 13914 Snap Ring
7. 13529 Bearing 18. 13919 Key
8. 12569 End Plate Assy. Repl. 1200 only 19. 13988 Vane 550 & Earlier 20+ - 40+ Pumps
12589 End Plate Assy. Repl. 1400 & 550 13905 Vane 1200 & 1400
Also used on Earlier 20+- 200+ Pumps Also used on Earlier 60+- 200+ Pumps
9. 13918 Dowel Pin —5/16" x 7/8" 20. 12629 Rotor & Shaft Assy. 550 & Earlier 20+- 40+ Pumps
11. 126728 Rotor & Shaft Assy. Repl. 1200 only 22. 13971 Oil Seal
12679 Rotor & Shaft Assy. Repl. 1400
Also used on Earlier 60+- 200+ CCW Pumps

PARTS DRAWING FOR SERIES 1200/1400 ALAMO VACUUM PUMPS
NO. 12698 REPLACEMENT PUMP 1200
NO. 12699 REPLACEMENT PUMP 1400
NO. 13155 REPLACEMENT PUMP FOR 60+ & 75+

(ALSO COVERS ALL EARLIER MODELS 50+, 60+, 75+, 100+ & 200+ PUMPS)

s—A NN 5

EARLIER MODEL PARTS

13114 O-Ring

13348 Outer Shaft Seal

13970 Bearing/Seal Set

14005 Rotor Shaft Ass'y
200+ CW

NOTE: Use only Series 1400 Pump
Parts in Earlier Model Pump Repair.

oom>
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PARTS DRAWING For 30-PLUS ALAMO VACUUM PUMP

FOR EARLIER MODEL NOS. 13018, 13019

518757 C/R
MARKING
PLACED INWARD

MADE IN UsaA.
MARKING
FLACED INWARD

13915
SNAP RING Fer
END PLATE

13948 — DOWEL PIN

PLASTIC INSERT
PLACED OUTWARD
13996

CLAMP RING
‘WITH OIL SEAL

I1393B-INNER

13987 BEARING RACE
13959 BEARING BALL
POSITIONING BEARING
WISN_E! 13961 13919 KEY

BEARING
SPACER
s
| i

13871
OIL SEAL

T

13960 ||I 13914-5NAP RING

CLAMP For SHAFT
+anen RING \ : -
CAP SCREW /4
Select SHIM to SUIT.. :
1396 3-002 Thick (Fed) 4 5""‘-‘|;5Cfﬁ o -
13964-003 * (Green) | INWARD /
13965-005 " (Blue) amw A
AP SEREW-
\
13988 - VANES 13971 | 13219 - CAP SCREW
[ \ OIL SEAL L ( For BELT GUARD)
B e S9eT—T e SHARET—A :l"
50-PLUS & 75-PLUS ALAMO YACUUM PUMPS
FOR EARLIER MODEL NOS. 13095, 13096, 13097, 13098
sm?::%m
TMADE IN USA |
MADE N USA.
MARKING :C'Ec:u INWARD
|_PLACED INWARD
— 3915
13940 — DOWEL PIN '“" p——
END PLATE BLASTIC INSERT
PLACED DUTWARD
13996 f
CLAMP RING I/4" /28 GREASE |
13987 WITHOIL SEAL FITTING (754+0MY) |
13959 BEARING BALL /
POSITIONING BEARING A 13919 KEY
WASHER / 13961 —~
— BEARING

13938-INNER

SPACER BEARING RACE

}‘ 13970
| QUTER BEARING fn'
!
- L 13914-SNAP RING
'II ) +B054- For SHAFT
—-AaEH— —EMO—PEAFE

SI18TST C/R /]
MARKING PLACED
R

+3962-END B | warD o rr— " y
PLATE CAP i ; -
13994-END L ? i 7 ; SAP-SCREW-
PLATE CAP W/ ; - o
GREASE FITTING CieoRANE . il e 1389 - CAP SCREW
{78+ o) { Y oL seaL {For BELT QUARD)

Salsct SHIM to SUIT.. [ 10505 ond-BHARE b EEEON |

13963-002 Thick (Red) b AR ARG CREARE ]
13964-003 " (Green) : 0620 1
13965-005 " (Biue) 2 =
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