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‘Congratulations

You are now the owner of a Price® Pump Co. Air Operated Diaphragm Pump. This pump was .
carefully inspected and subjected to final performance tests before releasing for shipment. In order
to achieve maximum performance and reliability, please follow the simple instructions in this manual.

RECOMMENDED PRECAUTIONS

1. For satisfactory operation and safety, maximum inlet air pressure must not exceed 125 psi (8.79

kg/sq cm).

2. No modifications, additions or deletions should be made to the pump without prior approval of the
factory.

3. Drain casing completely and flush with water before servicing pump handling volatile or harmful
liquids. C

READ CAREFULLY THE CAUTION BELOW

CAUTION: _

The performance of Price® pump is based upon Please consult Price® Pump catalogs as well as .
clear, cold, fresh water with suction conditions as local codes and general references to determine
shown on the performance curves. If used to the appropriate pumps for your particular applica-
pump other liquids, pump performance may differ tion. Since it is impossible for us to anticipate
from rated performance based on the different every application of a Price® pump, if you plan to
specific gravity, temperature, viscosity, etc. of the use the pump for a non-water application, consult
liquid being pumped. A standard pump, however, Price® Pump beforehand to determine whether
may not be safe for pumping all types of liquids, such application may be proper or safe under the
such as toxic, volatile or chemical liquids, or lig- circumstances. Failure to do so could result in
uids under extreme temperatures or pressures. - property damage or personal harm.,

Visit Our Web Site

wWww.pricepump.com
| or .
- Www.pumpnet.com




OPERATING INSTRUCTIONS
17&1-1/2” AIR OPERATED DIAPHRAGM PUMPS
STANDARD ELASTOMERS

INSTALLATION

Bolt pump to a mounting pad using appropriately sized
diameter bolts. Rubber vibration insulators should be
used between the pump mounting feet and mounting
pad to reduce pump vibrations and stresses. In perma-
nent instaliations the pump should not be directly
attached to rigid piping, but instead should be connected
through flexible hoses or equivalent on both the suction
and discharge. This should be done to reduce pipe
stresses and vibrations which are characteristic of the
reciprocating nature of the pump. A surge suppressor
may be required on the discharge line of the pump if fur-
ther reduction in vibration or a reduction of pulsation in
the discharge flow is desired.

if the pump is used in 2 submerged application a line or
hose should be attached to the pump air exhaust to pre-
vent liquid from entering the air valve when the pump is
shutdown or operating at low discharge heads. CARE
MUST BE EXERCISED WHEN SUBMERGING THE
PUMP IN CORROSIVE PUMPING MEDIA.

suction and discharge pipe size should be at least equal
‘: the inlet pipe diameter or larger. Larger, if highly vis-
cous liquid is to be purnped or long lengths of pipe are
used. When using suction hoses use the non-collapsing
reinforced type, since this pump is capable of producing
high vacuum at the suction inlet.

SOLIDS-HANDLING CAPABILITY

Price® Pump Air Operated Diaphragm Pumps will pass
the following spherical solid sizes:

Model Slze

1AQD-P 1/8" Dia. (3.1 mm)
1-1/2 AOD 3/16” Dia. {(4.7mm)
1 AOD-P 3/16" Dia. (4.7mm)

if the possibility exists that larger sized solids may be -
suspended or carried along by the pumping media,
install a strainer on the suction line with smaller sized "
holes than the allowable solid size. This will prevent the
larger solids from entering the pump and interfering with
operation of the pump ball valves.

AIR SUPPLY

The inlet to the air valve is a female 1/4" NPT. The air
pply line should be sized accordingly so that there is

‘ restriction less than injet pipe size.

NOTE: Longer air lines require larger diameters to
reduce the air system pressure loss and make available
required pressure and flow at the pump air inlet. It is safe
to use up to 110 psig (7.73 kg/sq cm) for pumping
requirements.

WARNING: DO NOT EXCEED 125 PSIG {8.79 KG/SQ
CM]) AIR SUPPLY PRESSURE AS COMPONENT DAM-
AGE OR PERSONAL INJURY MAY RESULT.

PUMP CONTROL

The pump operating conditions, flow {(GPM) and dis-
charge head (PSIG) can be controlled in the following
manner:

1. Throttling the pump discharge by means of a valve on

the discharge line. When the pump discharge pres-
sure equals the air supply pressure, the pump will
stop. This will not harm the pump, however, do not
exceed 125 psig (8.6 kg/sq cm) air supply pressure.
The pump may be in this mode indefinitely. By open-
ing the discharge valve the pump will resume pump-
ing. :

2. The air pressure supply can be limited to the pump.
Price® Pump recommends the installation of a Price®
Pump air filter/pressure regulator for all AOD applica-
tions. A globe or gate valve can be used before the
regulator for on or off control. Failure to use an air
pressure regulator will cause the pump air inlet pres-
sure and thus discharge pressure to climb to maxi-
murm air system pressure when the pump is stopped.

Minimum Air Supply Pressure

This air valve incorporates a stall-free design and will
begin operating with air inlet pressures as low as 5 psig.




OPERATING INSTRUCTIONS

OPERATING INSTRUCTIONS

The pump air valve is of an oilless design; that is, no
lubrication is required or recommended. A clean, dry
air supply should be provided for optimum air valve
operation and life. In cold weather operation, or under
conditions of high pump discharge pressure and rela-
tively high humidity, air valve freezing may occur as a
result of moisture in the compressed air being released.
ifthis occurs, anti-freeze, of the ethylene glycol type, may
be used in a measuring dispenser, such as an air line
lubricator at the pump air infet. The resulting mist will
keep the air valve free of ice build-up.

1. In cases where there are several air-operated dia-
phragmpumps being used simuttaneocusly and freez-
ing of the air valve occurs frequently due to exces-
sive moisture in the compressed air system, it may
be advantageous to install a desiccant type com-
pressed air dryer in the air system to purge the air

-supply of unwanted moisture.

For permanent installations, an air filter and water/
oil separator should be used. This is always good
practice, since it insures maximum life of the air
valve moving pans and seals by keeping them
clean of dirt and ¢if residue.

Excessive oil and water in the inlet air supply will
cause a vamnish-like substance to form on the self-
tubricated valve spool. This will eventually lead to
valve spool “sticking” and resutt in erratic spool
operation. Should this occur, the spool and housing
bore may be cleaned with a commercial safety
solvent. '

2. When starting the pump, make sure alt valving on
the suction and discharge lines are open. The pump
will not prime with the valving closed. Pump cavita-
tion will occur if the suction line is restricted with
foreign matter- use a suction strainer with hole size
less than allowable solid size for model in question.

3. When pumping highly viscous materials, it is advis-
ableto check the pump flow rate vs. the pump stroke

rate,
AVG. GALLONS
PUMP MODEL. PER STROKE*
Standard Elastomers
1 AQD .18 (.68L)
11/2 AOD .35 (1.3L)
Standard Elastomers
1 AQD-P .12 {45L)

*Actual test data with flooded suction and
specific gravity of 1.0,
One pump stroke is equal to one exhaust blast. The
pump should not pump faster than the material is
capable of being drawn into the pump. If this occurs,
cavitation will occur and damage 1o the pump could
result in time.

47396-4-4/95

4. To determine maximum pumping speed, increase
air supply while pump discharge increases. When
discharge flow no longer increases, throttle back air
until pump discharge flow starts to fall off. This point
is the optimum pumping speed achievable under

_ those controlled by either one of the two methods
previousty mentioned under the PUMP CONTROL
section of this manual.

5. The pump air exhaust port should be kept free from
blockage. The pump should never be operated
submerged without instaliing a line to the exhaust
port and directing the same above the liquid sur-.
face. An appropriately sized hose with a 1/2" male
NPT connector may be piped up to the exhaust port
and directed away. The exhaust line, if required,
should be kept as short as possible or pump perfor-
mance could be affected. If long Jengths of exhaust
line are necessary, increase the intemal diameter of

“the exhaust line to minimize pressure drop and
pump performance loss. If the exhaust sound level
becomes too objectionable, use the air muffler
provided.

NOTE:; Instalfing an air exhaust muffler on a sub-
merged pump will not prevent the liquid in which the
pump is submerged, from entering the air valve.

CAUTION: It a diaphragm failure occurs, the pump-
ing media may be blown out the exhaust port. This
could be hazardous if the pumping media is toxic or
aggressive. it is advisable to add a line to the
exhaust port and direct it safely away when pump-
ing toxic or aggressive media.

6. Drain pump and flush after use when pumping mate-
rial which can pack, settle out of liquid suspension, or
solidify in time. A packed pump can cause damage to
the diaphragm clamping plates and pump shaft when
started after a period of interrupted use. The pump
may be inverted and drained through the discharge
port and flushed through the suction port.

OPERATING TEMPERATURE
1 AOD & 1 1/2 AOD-Metal Wetted
Parts

The pump should not be used to pump liquids above
180°F (82 °C). Degradation of the pump elastomers will
develop when the temperature of the pumping media
rises above 180°F (82°C). For operating temperatures
above 180°F (82°C) consult factory.

OPERATING TEMPERATURE
1 AOD-P

The pump should not be used to pump liquids above
150°F (65 °C). For operating temperatures above 150°F
(65°C} consult factory,




OPERATING INSTRUCTIONS

.TROUBLESHOOTING

1.

Pump will run but will not pump,

a. check suction line for leaks.

b. tighten bolts or clamps on suction manifold of

pumps.

¢. material too viscous to pump at high rate of flow
- slow down pump by reducing air supply to
pump or use larger diameter suction line.

d. suction manifold & pump chambers misaligned
- disassemble & realign.

e. suction or discharge balls jammed open with
foreign object - disassemble pump & examine.

NOTE: Optimum priming speed for these pumps
is obtained when air inlet pressure is maintained
between 15-20 psi, (1.0-1.4 kg/cm?) with open
pump discharge.

Air bubbles in pump discharge

a. check suction line and manifold bolts or clamps
for ieaks

b. cracked or ruptured diaphragm

- Intermittent pump operation and/or ice blowing

from exhaust port
a. remove obstruction from suction line

b. valve freeze-up — install de-icer on air inlet line
or suitable air dryer in compressed air line.

C. sticky air valve - remove main spool & clean with
safety solvent,

.- Pump stops pumping.

a. increase air supply pressure — DO NOT exceed
125 psig (8.79 kg/cm?) underany circumstances
and check for obstruction in suction or discharge
line.

b. spool sticking — remove main spool & clean with
safely solvent — install suitable filter on air inlet
if dirt or contaminants persist.

C. airvalveice-up— excess moisture on the muffler
is an indication that significant water is present
in the air supply. Depending on the degree of
severnty, an in line waler separator or air dryer is
recommended.

. Severe pump vibration with intermittent flow.

a. ruptured diaphragm - disassemble pump, re-
place diaphragm and clean air valve if neces-
sary.

b. mechanical failure — disassemble pump and
inspect for bent shatt, ete.

6. Pumping media leaking from exhaust port.

a. ruptured diaphragm - disassemble pump, re-
place diaphragm — clean air valve i necessary.

N
7. Varying pump discharge per stroke.

a. remove suction manifold and check for obstruc-
tions.

b. womn or leaky ball valves & seats - disassemble
pump and replace wom parts.

8. Slowing of pumping action

a. clogged air exhaust muffler - replace

b. ice build up in air valve - install de-iceron airinlet
line

47396-5-4/95



OPERATING INSTRUCTIONS

PUMP DISASSEMBLY
INSTRUCTIONS

Prior to disassembly of any AOD pump follow the “cau-
tion” below,

CAUTION: Do not attempt to pedform any maintenance
of repair on the air operated diaphragm pumps unti! the
compressed air line to the pump and pump discharge line
has been shut off, bled down, and disconnected. In
addition, when pumps are being used to pump toxic or
aggressive media the pumps should be flushed clean
prior to disassembly.

DISASSEMBLY INSTRUCTIONS
FOR MODEL 1AOD, CAST IRON,

ALUMINUM, STAINLESS STEEL
(refer to Fig. 1, page 13)

1. Pump should be disassembled in the normal upright
position. Remove cap screws (52), flatwashers (53),
and hex nuts (54), from the discharge {top) manifold
(23). Remove manifold, ball valves (29), and ball
seats (28). Check for excessively wom seats & re-
place it necessary. Check ball valves for gouges and
deep scratches or heavily worn or abraded areas and
replace. Heavily wom balls and seats will affect pump
performance.

2. Remove cap screws (52) and hardware from suction
manifold (24). Remove remaining pump chamberassem-
bly from suction manifold & place on table. Perform same
inspectionsonballsand seatsasinstep #1 above. Heavily
wom balls and seats will affect pump performance.

NOTE: Mark pump chambers (1) and air chambers
(86) with an index line 907 across the diaphragm as
well as an L and R (left and right) to distinguish the
pump chambers. These marks wilt aid in alignment
during reassembity. :

3. Remove cap screws (52), flat washers (53) and hex
nuts (54), from pump chamber (1) which connect
pump chamber to clamp ring (87). Remove pump
chambers.

4. Remove 3/8°16 x 1 1/4" 316 SS cap screw (2) and
stainless washers (3) from pump shaft (16). Disas-
semble outer diaphragmclamping plate (4), diaphragm
(6), inner diaphragm clamping plate (7), and bumper
(8). Slide shaft (16) from the air valve housing (78},
with opposing diaphragm and plates attached. Check
diaphragms & rubber bumpers for wear and replace,
if necessary.

5. Remove remaining diaphragm and plates from shaft
by putting shaft in vise between two blocks of wood of
soft metal jaws and removing the 3/8" capscrew from
other end of shaft. ,

6. Referto Air Valve Disassembly Instructions on page
11 of this manual. :

17396-6-4/95

REASSEMBLY INSTRUCTIONS
FOR MODEL 1AOD, CAST IRON,

ALUMINUM, STAINLESS STEEL -
{refer to Fig. 1, page 13)

1.

Place pump shaft (16} in vise with soft metal jaws or
wooden blocks between the vise jaws and shaft.
Assemble new rubber bumper (8), inner diaphragm
clamping plate {7}, new diaphragm (6) and outer
diaphragm clamping plate (4) with the diaphragm
concave side facing upward. Apply Loctite #242 1o
3/8°-16 x 1 1/4” 316 SS capscrew (2) and assemble
to shaft with 3/8" stainless steel flat washer (3).
Torque capscrew to 400 inch Jbs. (45 n-m).

Push shaft through bore in air chamber/air valve
assembly. Check for free movement of shaft, then
bottom outdiaphragmin airchamber. Invert assembly
andassemble remaining new bumper, diaphragm {6},
clamping plates & capscrew per step #1 above,
Torque capscrew to 400 inch ibs. (45 n-m).

Place pumpchamber (1) marked either L orRontableand
align proper index mark on respective air chamber {886).

NOTE; Diaphragmshouid be depressed into aircham-
ber being assembled at this time. Place diaphragm
outer bead into groove in pump chamber. Check to
make sure diaphragm bead fits evenly into groove.

Install and tighten the capscrews (52), washers (53),
and nuts {54). After tightening, check alignment be-
tween pump chamber and air chamber.

Pushopposingdiaphragminto nsrespecwe aircham-
ber, the diaphragm bead should sit flush in air cham-
ber groove.

Place the other pump chamber (1) onto the exposed
diaphragm. Using either the previously made align-
ment marks, or by visual inspection, align the two
pumpchambers (1) sotheir respective manifoldfianges
are parallel. If sufaces are not reasonably parafiel,
leakage at the bali seats could occur.

Repeat step 4 for second pump chamber.

Place a suction ball valve (29) and a valve seat (28}
into the bottomn of each pumpchamber (1). Be sure the
raised “O" ring contour on the valve seat is facing
downward toward the suction manifold.- Align the
pump with the suction manifold (24) and attach with
cap screws (52), washer (53) and hex nuts (54).

The discharge manifold (23) should have two ball
valves {29} and two valve seats (28) ptacedintoit. The
raised “O" ring contour should be visible when the seat
(28) is placed in the manifold (23). Using cap screw
(52), washer (53) and hex nut (54), secure the dis-
charge manifold (23) with balt valve and valve seats
to the pump,

CAUTION: DO NOT TORQUE MANIFOLD
BOLTS BEYOND 130 IN-LB (15 N-M).




OPERATING INSTRUCTIONS

DISASSEMBLY INSTRUCTIONS FOR

MODEL 1AOD-P
(refer to Fig. 2, page 14)

1.

Start disassembly by standing pump upright. Re-
move discharge manifold (23) by removing cap
screws (52), hex nuts (32), and flat washers (31).

. Remove "0" rings (47}, ball cages (57), balls (29},

ball seats (28}, and gaskets (58) fromdischarge end
of pump chambers (1). Check "O" ring, ball cages,
balls, and ball seats. Replace any part that appears
to be wom or damaged.

NOTE: It is recommended that discharge seat
gasket (58) automatically be replaced.

Remove suction manifold {24} and mounting feet
{55} by removing cap screws (56), hex nuts (32),
and flat washers (31).

Remove "0 rings (47), ball seats (28), balls (29),
and ball cages (57) from suction end of pump
chambers (1}. Check "0"rings, ball seats, balls, and
ball cages. Replace any part that appear to be worn
or damaged.

NOTE: Mark pump chambers (1} and airchambers
{86) with an index line 90° across the diaphragm (6)
aswellasan | and R (Left and Right). These marks
will aid in proper alignment during reassembly.
Remove both pump chambers by removing cap
screws (30), hex nuts (32), and flat washers (31).

While holding the hex head portion of one of the
plastic outer diaphragm clamping plates (4}, un-
screw the other clamp plate. Either plate may come
loose first. Completely remove outer clamp plate
(4), diaphragm {6}, innerclamp plate {7} and bumper
(B). Slide shalft (16), with opposing diaphragm and
plates attached, out of air valve housing (78).

Check clamping plates, diaphragms and bumpers
for wear or damage. Replace if necessary.

Remove remaining diaphragm and plates from shaft
by putling shaft in vise between two blocks of wood or
soft metal jaws and unscrewing the outer clamp plate.

Refer to Air Valve Disassembly Instructions on
page 11 of this manual.

REASSEMBLY INSTRUCTIONS FOR

MODEL tAOD-P
(Refer to Fig. 2, page 14)

1.

Place pump shaft (16) in vise with soft meta! jaws
or wooden blocks between the vise jaws and shaft.
Place new rubber bumper (8} on end of shaft.
Assemble new diaphragm (6} and inner diaphragm
clamping plate (7} onto 3/8" stud protruding from
outer diaphragm clamping plate (4), concave side
facing away from shaft. Apply Loctite #242 to

10.

11,

12,

thread and screw assembly into end of shaft. Tighten
hex head pertion of outer clamp to 150-200 in
Ibs. (17-22 nm).

Push shaft through bore in air chamber/air valve
assembly. Check for free movement of shaft, then
bottorn out diaphragm in airchamber. Invert assem-
bly and assemble new bumper to shaft, new dia-
phragm, inner clamp plate to outer clamp plate and
screw into end of shait. Tighten outer clamp plate
to 150-200 in Ibs {17-22 nm).

Place pump chamber (1) marked either L or R on
table and align proper index mark on respective air
chamber (86). Diaphragm should be depressedinto
air chamber being assembled at this time. Place
diaphragm outer bead into groove in pump cham-
ber. If no index marks are present, visually align the
air valve housing. The word "Top® appears on the
outside portion of one of the large "cube-like" pump
chamber sections.

Install and tighten the capscrews (30), washers (31),
and nuts (32) securing the pump chamber to the air
chamber in several steps. Tighten cap screws and
nuts in several steps to 70-80 inch Ibs (8-9 nm) so
as not to distort the non-metaillic parts.

Push opposing diaphragm into its respective air
chamber groove.

Align and secure the other pump chamber to the air
chamber following the procedure in step #5.

Place pump assembly on a table with the “top® ofthe
pump chamber facing down.

Into each of the pump chamber openings facing-up,
insert ball cage (57}, ball (29), ball seat (28) and *O"
ring gasket {(47). Place suction manifold (24) on top
of the pump assembly so thatthe flat surfaces of the
square pads are against the "O" ring gasket (47).
Align the holes in the mounting feet {(55) with the
holes in the suction manifold {(24) and pump cham-
bers (1). Insert the eight 3/8" x 4 3/4" cap screws
with flatwashers through the mounting feet, mani-
fold and pump chambers and secure with flatwasher
(31) and hex nuts (32). Torgue capscrews and

 nuts to 115-125 in Ibs {13-14 nm).

Invert the pump so it is now resting on its feet.

Into the top of each pump chamber, insert ne\k
gasket (58), ball seat {28}, ball (29), balt cage (57}
and 0" ring gasket (47).

Place discharge manifold (23) on top of the pump
assembly so that the flat surfaces of the square

" pads are against the *O* ring gaskets. Insert the

eight 3/8" x 4 1/2" capscrews with flat washers
through the manifold and pump chambers. Secure
with flatwashers & hex nuts. Torque capscrews
and hex nuts to 115-125 in Ibs {13-14 nm).

Your pump is now ready to be placed back in
service,

47396-7-4/95




OPERATING INSTRUCTIONS

DISASSEMBLY INSTRUCTIONS FOR

MODEL 1 1/2 AOD, CAST IRON
(refer 10 Fig. 3, page 15)

1. Pump should be disassembled in the normal upright

position. Remove cap screws (52), flatwashers (53),
and hex nuts (54), from the discharge (top) manifold
(23). Remove manifold, ball valves {29), and ball
seats (28). Check for excessively worn seats &
replace if necessary. Check ball valves for gouges
and deep scratches or heavily womn or abraded
areas and replace. Heavily worn balls and seats will
affect pump performance.

. Remove cap screws from suction (lower) manifold
(24). Remove remaining pump chamber assembly
from suction manifold & place on table. Perform
same inspections on balls and seats as in step #1
above. Heavily worn balls and seats will atfect pump
performance.

. Remove 9 1/2" dia. (241 mm) clamps (22) from the
pump chamber/air chamber connection. As you
remove clamps, place an index mark across the
pump chamber fiange (1), air chamber flange (86)
with a felt pen marker. This will aid in finding the right
alignment during reassembly. Remove pump cham-
ber (1) by lightly tapping pump chamber with a fiber
or wooden mallet until it is free of the diaphragm.

CAUTION: Do not use a metal headed hammer on
the pump chamber.

. Place hex head of outer diaphragm plate (4) on end
of pump shaft (16} in a table vise and loosen
opposing diaphragm plate with wrench. Remove
outer diaphragm plate (4), diaphragm (6), inner
diaphragm plate (7), and rubber bumper (8) from
pump shaft (16). Check diaphragm, rubber bumper,
and “O” ring for wear and replace if necessary.

- Remove shaft (16) and remaining diaphragm (as-
sembly) from pump by sliding through pump shaft
bore. Put free end of shaft in vise between two
biocks of wood or soft metal jaws and remove
diaphragm plate and remaining parts.

. Refer to air valve disassembly instructions on page
11 of this manual.

diaphragm clamping plate (4), and new rubber
bumper {8). The diaphragm concave side must face
upward. Apply Loctite #242 to the internal threads
of the outer clamp plate (4) and assembie to shaft.

. Insert shaft assemnbly through bore in air chamber/

air valve assembly. Check for free movement of
shaft. Shatt should not bind. Bottom out diaphragm
in air chamber. Invert assembly and place remain-
ing diaphragm, clamping plates, and new rubber
bumper, as in step #1 above.

. Place hex head of diaphragm clamping plate (4) in

table vise. Place wrench on hex head of opposing
diaphragm plate (4) at opposite end of pump shaft.
Torque to 35 ft. Ibs., (47 n-m). Be sure both outer
clamp plates are torqued to 35 ft. ibs. (47 n-m).

. To assembie pump chambers (1) to air chambers

(86) start with either diaphragm which is fully re-
cessed in air chamber. Place pump chamber previ-
ously marked with an index mark (felt pen) to match
index marks on air chamber. i replacing a pump
chamber, align roughly by eye. Assemble 9%" (241
mm) dia. clamp halves (22) and hardware bott (19},
& Nut (21) 1o pump chamber flange and tighten
slightly. Assemble second pump chamber to oppos-
ing air chamber by first depressing diaphragm unti!
it sits securely in groove cast in air chamber casing.
Rotate pump chamber until index marks align. Add
clamp halves & hardware andtighten slightly. At this
point an alignment check should be made. Place a
straight edge on each pump chamber flange ~ they
should be parallel. Place pump upright on that flat
surface — the suction flange of pump chamber
should lie flat.

NOTE: The pump may leak at the manifolds if these
surfaces are not parallel.

: Tighten 9 1/2* (241 mm} clamps (22) by tapping clamps

with a soft metal or wooden mallet while tightening the
3/8° clamp capscrews. Torque capscrews to approxi-
mately 150-200 inch Ibs. (17-23 n-m). Do not over
tighten. Check alignment once again. If OK, proceed. If
not, loosen clamps and realign,

. Place a suction ball valve (29) and vatve seat (28} into

the bottom of each pump chamber {1). Be sure the raised
“0" ring contour on the valve seat is facing downward
toward the suction manifoid. Align the pump with the
suction manifold (24) and secure with cap screws (52},
washers (53), and hex nuts (54).

REASSEMBLY. INSTRUCTIONS FOR.

MODEL 1 1/2 AOD, CAST IRON
(Refer to Fig. 3, page 15)

The discharge manifold {23) should have two ball
valves (29) and two valve seats (28) placed into it.
The raised "0 ring contour should be visible when
the seat (28) is placed in the manifoid (23). Using
cap screw (52), washer (53) and hex nut (54},

1. Place pump shatft (186) in vise with soft metal jaws
or wooden blocks between the vise jaws and shaft. secure the discharge manifold (23) with ball valve
Assemble new diaphragm (6} to the pump shaft and valve seats to the pump. Reassembly is com-
using the inner diaphragm clamping plate {7), outer plete.

47396-8-4/95




OPERATING INSTRUCTIONS

DISASSEMBLY INSTRUCTIONS FOR

MODEL 1 1/2 AOD, ALUMINUM
(refer to Fig. 4, page 16)

1.

Pump shouid be disassembled inthe normal upright
position. Remove small clamps (27) from the dis-
charge (top) manifold (23) by removing carriage
bolts (25) and hexnuts (26). Remove manifoid, ball
valves (29), and ball seats (28). Check for exces-
sively worn seats & replace if necessary. Checkball
valves for gouges and deep scraiches or heavily
wom or abraded areas and replace. Heavily worn
balls and seats will aftect pump performance.

Remove small clamp halves {27) from suction {lower)
manifold (24). Remove remaining pump assembly
from suction manifold & place on table. Perform
same inspections on balls and seats as in step #1
above. Heavily worn balls and seats will affect pump
performance.

. Remove 9 1/2” dia. (241 mm) clamps (22} from the

pump chamber/air chamber connection. As you
remove clamps, place an index mark across the
pump chamber flange (1), air chamber flange (86)
with a felt pen marker. This will aid in finding the right
alignment during reassembly. Remove pump cham-
ber (1) by lightly tapping pump chamber with a fiber
or wooden mallet until it is free of the diaphragm.

CAUTION: Do not use a metal headed hammer on
the pump chamber.

Place ESNAlocknut (2) onend of pump shaftinatable
vise and loosen opposing ESNA focknut with wrench.
Remove ESNA locknut (2), outer diaphragm plate (4),
diaphragm {8}, inner diaphragm plate (7), and rubber
bumper (8) from pump shaft (16). Check diaphragm
& rubber bumper for wear and replace if necessary.

Remove shaft and remaining diaphragm from pump
by siiding through pump shaft bore. Put free end of
shaftin vise between two blocks of wood or soft metal
jaws and remove ESNA iocknut and remaining parts.

6. Referto air valve disassembly instructions on page

11 of this manual.

REASSEMBLY INSTRUCTIONS FOR

MODEL 1 1/2 AOD, ALUMINUM

(Refer to Fig. 4, page 16)

1.

Place pump shaft (16) in vise with soft metal jaws
or wooden biocks between the vise jaws and shaft.
Assemble new rubber bumper (8), innerdiaphragm
clamping plate (7), new diaphragm (6}, outer dia-
phragm clamping plate (4), and ESNA locknut {(2) to
shaft. Tighten locknut but do not torque down until
step #3 during reassembily.

2.

Insert and push shaft assembly through bore in air
chamber/air valve assembly. Check for free move-
ment of shaft. Shaft should not bind. Bottom out
diaphragm in air chamber. Invert assembly ang
place remaining diaphragm, clamping plates, and
new rubber bumper, as in step #1 above.

Torque ESNA nuts to 35 ft.1bs., (47 n-m). Be sure

" both- ESNA nuts are torqued to 35 ft. Ibs.

{47 n-m).

To assemble pump chambers (1) to air chambers
(86) stant with either diaphragm which is fully re-
cessed in air chamber. Place pump chamber previ-
ously marked with an index mark (feit pen) to match
index marks on air chamber. If replacing a purmp
chamber, do this roughly by eye. Assemble 9 1/2"
(241 mm) dia. clamp halves (22) and hardware bolt
(19), & Nut (21) to pump chamber flange and tighten
slightly. Assemble second pump chamberto oppos-
ing air chamber by first depressing diaphragm until
it sits securely in groove cast in air chamber casing.
Rotate pump chamber until index marks align. Add
clamp halves & hardware and tighten slightly. Atthis
point an alignment check should be made. Place a
straight edge on each pump chamberflange - they
should be parallel. Place pump upright on flat sur-
tace —the suction flanges of pump chambers should
lie fiat.

NOTE: The pump may leak at the manifolds if these
surfaces are not parallel.

Tighten 9 1/2° {241 mm} clamps (22) by tapping
clamps with a soft metal or wooden maflet while
tightening the 3/8" clamp capscrews. Torque
capscrews to approximately 150-200 inch Ibs.
(17-23 n-m). Do not over tighten. Check alignment
once again. lif OK, proceed. If not, ioosen clamps
and realign.

Place valve seats {28} in counterbored holes in
suction manifold (24).

NOTE: Raised “0" ring lip on valve seat must be
facing downward in counterbored hole. Surfacesior
valve seats shoulid be free of nicks, dents and
scratches. The rubber valve seat should protrude
an even height above suction flange.

Piace a ball valve (29) in valve seals & place
assembled pump onto suction manifold. Use clamp
halves (27) and hardware. To assemble pump body
to manifold, gently tap clamps while assembling to
insure a good seal. Make sure manifold flanges &
‘pump chamber flanges are centered. Tighten 3 %"
(89 mm) dia. clamps to 20 inch Ibs., (2 n-m).

Repeat similar procedure for discharge manitold
(23} and associated balls, seats, clamps, elc. to
complete assembly.
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OPERATING INSTRUCTIONS

DISASSEMBLY INSTRUCTIONS FOR

MODEL 1 1/2 AOD, STAINLESS
(refer to Fig. 5, page 17)

1. Pump should be disassemnbled in the normat upright

position. Remove small clamps {27) from the dis-
charge (top) manifoid (23) by removing camiage bolts
{25} and hexnuts (26). Remove manifold, ball vaives
(29), and ball seats (28). Check for excessively wom
seats & replace if necessary. Check ball valves for
gouges anddeep scraiches orheavily womnor abraded
areas and replace. Heavily wom balls and seats will
affect pump performance.

. Remove small clamp halves (27) from suction (lower)
manifold (24). Remove remaining pump assembly
from suction manifold & place on tabie. Perform same
inspections on balls and seats as in step #1 above.
Heavily wom balls and seats will atfect pump petfor-
mance,

. Remove 9 1/2" dia. (241 mm) clamps (22) from the
pump chamber/air chamber connection. As you re-
move clamps, place an index mark across the pump
chamber flange (1), air chamber flange (86) with a felt
pen marker. This will aid in finding the right alignment
during reassembly. Remove pump chamber (1) by
lightly tapping pump chamber with a fiber or wooden
mallet until it is free of the diaphragm.

CAUTION: Do notuse a metatheaded hammeronthe
pump chamber,

. Place hex head of outer diaphragm plate (4) on end
of pump shaft {16} in a table vise, loosen opposing
diaphragm plate with wrench. Remove outer dia-
phragm piate (4), diaphragm (6), inner diaphragm
plate (7}, and rubber bumper (8) from pump shaft (16).
Check diaphragm & rubber bumper for wear and
replace if necessary.

. Remove shaft and remaining diaphragm from pump
by sliding through pump shaft bore. Put free end of
shattin vise between two blocks of wood or soft metal
jaws and remove diaphragm piate and remaining
parts.

- Refertoairvalve disassembly instructionsonpage 11
of this manual.

Loctite #242to the internal threads of the outer clamp
plate (4) and assemble to shaft.

- Insert and push shaft assembly through bore in air

chamber/air valve assembly. Check for free move-
ment of shaft. Shaft should not bind. Bottom out
diaphragm in air chamber. Invert assembly and place
remaining diaphragm, clamping plates, and new rub-
ber bumper, as in step #1 above,

. Place hex head of diaphragm clamping plate 4} in

table vise. Place wrench on hex head of cpposing
diaphragm plate (4) at opposite end of pump shaft,
Torque to 35 ft. Ibs., (47 n-m). Be sure both outer
clamp plates are torqued to 35 ft. lbs. (47 n~mj.

- Toassemble pumpchambers (1) to air chambers (86)

start with either diaphragm which is fully recessed in
airchambers. Place pump chamber previously marked
with an index marking (felt pen) to match index marks

~on air chamber. If replacing a pump chamber, do this

roughly by eye. Assemble 9 1/2* (241 rm) dia. clamp
halves (22) and hardware bolt (19), & Nut (21) to pump
chamber flange and tighten slightly. Assembie sec-
ond pump chamber to opposing air chamber by first
depressing diaphragm until it sits securely in groove
cast in air chamber casing. Rotate pump chamber
untii index marks align, Add clamp halves & hardware
and tighten slightly. At this point an alignment check
should be made. Place a straight edge on each pump
chamber flange —they should be parailel. Place pump
upright on flat surface — the suction flange of pump
chamber should fie flat.

NOTE: The pump may leak at the manifolds if these
surfaces are not parallel.

. Tighten 9 1/2° (241 mm) clamps (22) by tapping

clamps with a soft metal or wooden mallet while
tightening the 3/8" clamp capscrews. Torque
capscrewstoapproximately 150-200inch Ibs. (17-
23 n-m). Do not over tighten. Check alignment once
again. If OK, proceed. if not, loosen clamps and
realign.

. Place valve seats (28) in counterbored holes in suc-

tion manifold (24).

NOTE: Raised "O" ring lip on valve seat must be
facing downward in counterbored hole. Surfaces for
valve seats should be free of nicks, dents and

scratches. The rubber valve seat should protrude an
even height above suction flange.

REASSEMBLY INSTRUCTIONS FOR

MODEL 1 1/2 AOD, STAINLESS
(Refer to Fig. 5, page 17)

7. Place a ball vatve (29) in valve seats & place as-
sembled pump onto suction manifold. Use clamp
halves (27) and hardware. To assemble pump body
fo manifold, gently tap clamps while assembling to
insure a good seal. Make sure manifold flanges &
pump chamber flanges are centered. Tighten
31/2" (88 mm) dia. clamps to 20 inch Ibs,, (2 n-m).

1. Place pump shaft (16) in vise with soft metal jaws or
wooden blocks between the vise jaws and shaft.
Assembie new diaphragm (6), innerdiaphragmclamp-
ing plate (7), outer diaphragm clamping plate (4), and

new rubber bumper (8) with the diaphragm concave
side facing upward. Tighten clamp plate but do not
torgue down until step #3 during reassembly, Apply

47396-10-4/95

- ‘Repeat similar procedure for discharge manifold

(23) and associated balls, seats, ciamps, etc. to
complete assembly,




OPERATING INSTRUCTIONS

AIR VALVE DISASSEMBLY
INSTRUCTIONS

Air Valve Body Disassembly
{Refer {0 Fig. 6 page 18)

AIR VALVE DISASSEMBLY
INSTRUCTIONS

Removal of Air Chambers
{Refer to appropriate pump exploded view)

1. Remove the five hex nuts (62), lockwashers {61), 1. Remove spool housing end caps (36), gaskets (37)

specialflatwashers (17) and flathead socket screws
(9} which retain one of the air chambers (86) to the
air valve housing (key no. 78 of Fig. 6, page 18).
Repeat this step for the opposite air chamber.

. Loosen the connection between the long flathead
screw (66) and short flal head screw (91) at cou-
pling nut (85) by turning both (66) and {91) counter
clockwise using two Allen wrenches. Loosen lock-
nut (84) frorm coupling nut {85), and remove both
from long fiat head screw (66).

. Set aside gaskets (15) and, ¥ used, air chamber
clamping rings {87). Plastic pumps are bolted while
metallic pumps use clamping rings. Remove seals
(12) and (14) from both air chambers {86). Replace
these items during reassembly,

and cap screws (35} from spool! housing (68).

Remove main spool (39) and examine spool, piston
rings {45} and ring expanders (46) for wear. Re-
place piston ring set & spool if deeply scratched,
chipped or worn. New spools will be interchange- -
able with old. i main spool bore in spool housing
has becomne corroded, excessively pitted, or deeply
scratched replace spool housing (68).

Remove muifler (44) from air valve housing (78)
and check inside for dirt and debris. B muffier is
clogged it will affect pump performance. Replace if
necessary.

Remove spoot housing (68) and gasket {65) by
removing the four socket head cap screws (95) and
lockwashers (80). Check gasket for any degrada-
tion and repiace if required.

Check Oilite bronze sleeve bushings (43) in valve
housing {78). ¥ worn they can be removed by
carefully pressing out. Replace as necessary.

Remove the pilot spool (82) from the air valve by
pulling out at one end. Remove the piston ring
assemblies (B3) from each end of the pilot spool.
Examine for wear and repiace as necessary.-

. Your air valve assembly is now completely disas-

sembled and ready for reassembly.
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OPERATING INSTRUCTIONS

AIR VALVE BODY REASSEMBLY

INSTRUCTIONS

(Referto Fig. 6, page 18 and appropriate pump exploded
view,)

CAUTION: Care must be taken at this stage of
reassembly to ensure cleanliness. A dirty valve will
stick and workimproperly. Keep area free of dirt, oil,
and metal chips.

1. Clean ali metal parts with good grade safety solvent
prior 1o reassermbly.

2. Press shafi bushings (43) into air valve housing
(78), making sure they are properly aligned with the
bore in the valve housing. Press bushings in to
0.165" above the flush position.

3. Installnew piston ring assemblies {(83) on pilot spool
(82). Push pilot spool with piston rings into bore of
air valve. Take care to position splits in piston rings
to 3 o'clock or 8 o'clock position in bore.

4. inspectspool (39) for scratches, scoring , chips, and
wear. If severe grooving or marking is evident,
replace spool. To ensure maximum performance
the spool should not be excessively womn, aithough
the pump will stilf run satisfactorily.

5. Insert piston ring seals (45) and expander rings (46)
prior to reassembly. Replace with new if required.

NOTE; Upon reassembly of piston ring seals (45)
and expander rings (46) the opening in the ex-
pander ring and the split in the piston ring should be
assembled 180° apant. Also, upon reassembiing
the spool to the spool housing bore, rotate piston
ring seals in their grooves until the split in the seal
is at the valve housing 3 or 9 o'clock position. This
prevents the split from covering valve housing ports
during reassembly. This aiso eliminates the ten-
dency to hang up on a port. Do not install main spoot
in a centered position or pump may not star.

6. Install spool housing cap gaskets (37) with existing
end caps (36) and 1/4" - 20 Allen head screws (35)
at both ends of spoof housing.

7. Position new gasket (65), and spool housing as-
sembly onto valve housing and secure with four

Allen head screws (95), and lockwashers (91).

Torque screws (95) to 7 fi-Ibs. (9.5 n-m).

8. Check muffier (44) to make sure that it is clean and
tree of debris. If it cannot be cleaned, replace with
new. Install muffler in air valve housing. Do not
overtighten. One quarter tum past hand tight should
be sufficient.

47396-12-4/95

AIR CHAMBER REASSEMBLY TO

AIR VALVE BODY

(Refer to Fig. 6, page 18 and appropriate pump exploded
view)

1.

Instali new seals (12) and (14) in both air chambers.
Important! The lips of seal (12) must face away
from the air vaive housing and the lips of seal (14)
must face inwards towards the center of the air
valve housing.

Align gasket (15) with air valve housing (78) and
attach air chamber (86) using five flathead screws
(9), special flatwashers (17), lockwashers (61) and
hex nuts (62).

NOTE: For any model which uses air chamber

clamp rings (87) make certain to place the clamp
rings (87) in position before attaching air chambers
to the air valve body. The beveled edge of the clamp
ring should face towards the air chamber.

Thread long flat head screw {(66) through the appro-
priate hole in the opposite air chamber (86} and
gasket (15), which lines up with the hole left blank
in step 2 when this air chamber was installed.
Thread locknut (84) and coupling nut {85) onto fong
flathead screw (66). Lock coupiing nut in place with
locknut.

. Install second air chamber (86) with gasket (15) and

long flathead screw with locknut and coupling nut
onto air valve (78). Attach air chamber to air valve
using five flathead screws (9), special flat washers
(17), lockwashers (61} and hex nuts (62).

Install short flat head screw (35) in blank hole in first
air chamber, then engage coupling nut. Tighten flat
head screws (66) and {35) using two Allen wrenches.
Torque all air chamber to air vaive hardware to
7 ft.-ibs. (9.5 n-m).

Your air valve assembly is now completely refur-
bished and ready for further pump assembly.
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AOD® PUMP WARNINGS

A Static charge buildup could occur in a plastic pump or an electrically insulated metal pump.

Any contaminants in the air supply will be exhausted out the muffler to the atmosphere,
Al piping connections to the pump should be flexible.

The chemical compatibility of the pump materials of construction with the fluids being pumped must be checked
before use.

AOD® pumps are not to be used for sanitary food applications.

Submerged AOD® pumps should have their exhaust pipes away from the liquid level. A submerged pump may
leak some air from gasketed joints. Do not submerge pumps in corrosive media,

A pump which has stopped due to air valve icing will restart by itself when ice melts.
Use only original factory replacement parts.

Before start-up re-torque all external fasteners to the torque values listed in the &0 manual supplied with the
pump. _

Pump temperature limits must be observed:  Polypro pump - 150 deg F max. (65 deg. C)
- Metal pump - 180 deg F max. (82 deg. C)
Do not exceed 125 psi (8.79 bar) air inlet pressure as component damage or personal injury may result.

AOD® pumps must only be operated by oil free, clean, dry compressed air.

Shut off, bleed down and disconnect the compressed air supply before doing any maintenance or repair to the
pump.

The pump should be flushed before disassembly. The pump should be inverted (ouflet‘ at bottom) to drain
properly. :

A diaphragm failure could:
a. cause the system to which the pump is connected to be pressurized up the
the compressed air supply pressure and mix air with the fluid being pumped.
b. Cause the fluid being pumped to be sprayed out through the exhaust muffler.

AOD® pumps are not suitable for use with 1,1 »1-trichloroethane, methylene chioride or other materials
containing halogenated hydrocarbons. Aluminum wetted parts can react with these solvents and explode. Consult
solvent suppliers for compatibility with aluminum before installation.

For 1-1/2”, 2” and 3” AOD® pumps- CAUTION - unit weight may exceed 651bs, (30 kg).

AOD® sound leve! at a distance of 1 meter with an sir inet pressure of 35 psig,

Pump size Pump Sound Pressure Level Sound Power
Inches Material RMS db (A) Peak db (C) Level db (A)
¥ Polypro 87 104 97
1 Polypro 89 105 _ 99
1 Metal 95 110 105
1122 . Metal 90 . ' 109 . 100
2 Metal 98 ‘ 108 ~ 108
‘ Metal 97 108 103




: . 1. GENERAL
A Selier's price is based on these salcs teyms and conditions, This contract shall repee
sent the final, complete and exclusive statem eol of the agreement betwesn the partics and
may not be modificd, supplemented, explained or waived by parol evidence, any Terms
and Conditions contained in Buyer's purchase order or request for quotation, sny course
of dealings between the panties, Seller's performance or delivery, or in any other way.
The Terms and Conditions of this contract may ooly be modified or waived in a written
document signed by an Officer of Seller. These terms are intended 1o cover all activity of
Seller and Beyey bereunder, including sales and wse of products, parts and work and all
related matters (references to producis include parts and ref te work inciude con
struction, installation and stari-up). Any reference by Seller to Buyer's rpecifications and
similar requirem ents are only to describe the products and work covired hereby and »o
warantics oc otber lenms therein shall have any force of effect, Any information provid
od by Seller, inciuding but not limited 10 suggestions as 1o specific squipment does Bol
imply any gusnntes of specific suitability and/or material compatibility io 5 particular
agplication since many factkors outside the control of Seller may wffect the suitability of
products in a particelar application. Catalogs, circulars and Bmilar psmphiets of the
Seller arc issued for general informstion purposes oaly snd shall not be deemed 1o mods
fy the provisions bereof,

B. The agrecment formed bereby and the language berein shall be construed mmd
cuforced under the Liniform Commercial Code as in effect in the State of California on
the duie hereof,

2. TAXES

Any sales, usc or other similar type taxes imposed on this gale or on this ransaction are
not included in the price. Such taxes shall be billed separately i the Beyer, Seller will
wavﬁdumpﬁmmﬁﬁwﬁmﬁehmif@plidﬂe;hm,ifmmp
tion certificate previously accepted is nol recogrized by the governmental axing suthos
ty involved and the Seller is required 1o pay the oix covered by such exemption certifi
<me. Buyer agrees to prompily reimburse Seller for the taxes paid.

3. PERFORMANCE, INSPECTION AND ACCEFTANCE )

A. Unless Seller specifically assumes installation, constuction or start-up responsibility,
all products shali be finally inspected and accepeed within thirty (30) days sfter srmival st
point of defivery. Products not covered by the faregoing and all wosk shall be finally
inspected and accepted with thinty (30) days after completion of the applicable work by
Seller, All claims whaisoever by Buyer (including claims for shortages) excepting only
those provided for under the WARRANTY AND LIMITATION OF LIABILITY and
PATENTS Clauses hereof must be asserted in writing by Buyer within aid thirty {30)
day period or they are waived. If this contract ipvolves pantial paformance, all such
clain:s must be asseried within aaid thirty- (30) day period for each partizl performance.
These shall be no revocntion of acceprance. Rejection may be only for defects substantial
Iyimpaidn;hvduolwuhmwwukudnlyﬂ'smedyfulmudefmﬂu!lbe
those provided for imder the WARRANTY AND LIMITATION OF LIABILITY Clause,

B. Seller shall act be responsible for non-perfonnamce or for deixys in performance
occaoned by my cavses beyond Seller’s rensonable control, incleding, but aof limited
b.hbm&ﬁcﬂﬁegﬁlaysdvmdwsunﬁm&u.mmﬂmﬁws.uﬁm
ages of material, components, labor, or manufacturing facilities. Any delays 50 occa
ﬁmdlhﬂld!eﬁammdingextmdwd‘&dlﬂ'swfmdﬂn.whi&hnh
any event, underitood to be approximate. In a0 event shall Buyer be entitled 1o inciden
tal or consequential damages for fate performmnce or for a fallore to perform. Selier
vescrves the zight \o make partial shipments and to ship producis, parts or work which
may be completed prior to the scheduled performance dare.

o hmmmwhhsmnmmmmmmumm
which are aot manufactured by Seller and which are st an integral part of Seller’'s manu
factured product, mnd a deluy in the delivery of such products to Seller occors that will
maﬁuhﬂﬁ:pﬂmudﬂqﬁlum&eﬁﬂnmnﬁpiﬁm
upon completion of manufaciure and 1o refund s equilable postion of the smotnt onigs
axlly incloded in the purchase price for mounting withoot iacurring Lisbility for non-per
formance.

D. Seler reserves o flself the right to change its specifications, drwings and standards
if such changes will mot impair the performance of its productz, aad parts, and further that
mchpmducu,-dm.uﬂlmmnynfbny#swﬁuﬁm-do&cmﬁcpmd
ut requirements which xre & part of this agreement.

E. The maoufactere and inspection of products and parts xhall be to Seller's Engincering
md Quality Acwmrmnce standards plus suck otber inspections, tesis of documentiation as
are specifically agreed %o by Selier. Requirements for any sdditional inspection, tests,

: dowmmuim.wnnyuuﬁumofnummu.mﬂawmmuwbjeﬁ
w additionsl charges.

4. TITLE AND RISK OF LOSS - .

Title and risk of foxs shall pass o buyer upon delivery of products st the designated Ex
w«nmaum|M)mlmmmwbymm

5. EROSION AND CORROSION

& is specifically msdersiond that products and parts sold hereunder aze not warranted for
operation with crosive or corosive flaids. No product or part shall be decmed to be
defective by reason of failure 10 resist erosive or corrosive action of any fivid and Bayer
shall have no chaim whatsoever against Seller therefore.

GENERAL TERMS OF SALE FOR PRODUCTS
Effective: January 1, 1989

6. WARRANTY AND LIMITATION OF LIABILITY.

A.Seller wamanis only that its product and parts, when thipped, will be free from defects
in materials and workmanship. With sespect 1o products and parts not manufactured by
Sefler, Seller’s caly obligation shall be to atsign 10 Buyer, 1o the exient possible, whatever
warranty Selber requires from the manofacturer. Al claims for defective products or paris
under this warmanty must be made in writing immedistely upon discovery and, in any
cvenl, within ooe {1} year afier initis] tart-up or eighteen {15) months afrer shipment,
whichever first occurs, and ali claims for defective work must be made in writing imime
diately upon discovery and in any event, within one (1) year of completion thereof by
Seller.

Defective items must be held for Seller’s inspection and retemed to the original £0.5.
POInt wpon Tequest.

‘THE FOREGOING IS EXPRESSLY IN LIEU OF ALL OTHER WARRANTIES
WHATSOEVER, EXPRESS, IMPLIED AND STATUTGRY, INCLUDING WITHOUT -
LIMITATION, THE IMPLIED, WARRANTIES OF MERCHANTABILITY AND FIT
NESS. .

B. ANY PRODUCT (5) SOLD HEREUNDER WHICH IS NOT MANUFACTURED
BYSEI.LERISNOTWARRANTEDBYSELLERIndMII:ewwreduﬂybylhe
express warraaty, if any, of the manufacturer thereof,

C. Upon Buyer's submission of a ¢laim as provided above and its subsiaatiation, Seller
shall at its option either (i) repair of replace its product, part or work at the original place
of delivery, or (ii} refund mn equitsble portion of the purchase price.

D. THE FOREGOING IS SELLER’'S ONLY OBLIGATION AND BUYER'S EXCLU
SIVE REMEDY FOR BREACH OF WARRANTY AND, EXCEPT FOR GROSS NEG
LIGENCE, WILLFUL MISCONDUCT, AND REMEDIES PERMITTED UNDER THE
PERFORMANCE, INSPECTION AND ACCEPTANCE AND THE PATENTS CLAUS
ES HEREOF, THE FOREGOING 1S BUYER EXCLUSIVE REMEDY AGAINST
SELLER FOR ALL CLAIMS ARISING HEREUNDER OR RELATING HERETO
WHETHER SUCH CLAIMS ARE BASED ON BREACH OF CONTRACT, TORT
(INCLUDING NEGLIGENCE} OR OTHER THEORIES. BUYER'S FAILURE TO
SUBMIT A CLAIM AS FROVIDED ABOVE SHALL SPECIFICALLY WAIVE ALL
CLAIMS FOR DAMAGES OR OTHER RELIEF, INCLUDING BUT NOT LIMITED
TO CLAIMS BASED ON LATENT DEFECTS. N NO EVENT SHALL BUYER BE
ENTITLED TO INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAM
AGES, NOR FOR DAMAGES FOR LOSS OF USE, LOST PROFITS OR REVENUE,
INTEREST, LOST GOODWILL, WORK OR PRODUCTION STOPPAGE, IMPAIR-
MENT OF OTHER GOODS, INCREASED EXPENSES OF OPERATION, OR THE
COST OF PURCHASING REPLACEMENT POWER OR OTHER SERVICES
BECAUSE OF SERVICE INTERRUPTIONS, FURTHERMORE, IN NO EVENT
SHALL SELLER'S TOTAL LIABILITY FOR DAMAGES OF BUYER EXCEED THE
PURCHASE PRICE OF THE FRODUCTS OR PARTS MANUFACTURED BY SELL
ER AND UPON WHICH SUCH LIABILITY 1S BASED. ANY ACTION ARISING
HEREUNDER RELATED HERETQ, WHETHER BASED ON BREACH OF CON
TRACT, TORT (INCLUDING NEGLIGENCE) OR OTHER THEORIES, MUST BE
COMMENCED WITHIN ONE (1} YEAR AF{ER THE CAUSE OF ACTION
ACCRUES OR IT SHALL BE BARRED.

7. PURCHASER'S REPRESENTATIONS & WARRANTIES
hﬁmwmﬂmﬁu&n&epﬂn&s{ﬂww&ismm“
be used in o in commection with 3 nuclear facility or spplication. The parties agree that
ﬁhwuﬁmndmmismuﬂndhbdngmumbysdlu. This provi
simn:ybemodiﬁedinamwriﬁa;:ipedbyuoﬁwnf??&

L. PATENTS )
Sdlawumemcdefuunfmyaﬁtfwinfﬁngmmdmmhwﬁl
qimnummheumdm:hmiuhquinfﬁammofmwum
clainhySdlu’spnduﬂinudoﬁmlf.mvidd(i)sﬁdwodud i built entirely 10
Seller's design, (ii) Buyer natifies Sellar in writing of the filing of sach sait within tea
(10) duys after the service of process thereof, and (iii) Selier is given complete contyol of
the defense of wach suit, inciuding the right to defend, senle and make changes i the
product for the purpose of avoiding infringemest of any process or method claimz, unless
infringement of such claims is the result of following specific instruction fomished by
Seller.

9. EXTENT OF SUPPLY
Onty products x listed in Seller's proposal are included in this agrecment. It muost not be
assumed that Seller has included anything beyond same.

10, MANUFACTURING SOURCES
Tomainuindeﬁvuyuha&ﬂeg&llwmdwﬁﬂiwmmanymdm
Buyer's order manufactured o any of Sellers’ or its licensees' plants on a world-wide
basis. '

11. TERMS OF PAYMENT

Het 30 days from date of ipvoice.




