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DIAPHRAGM METERING PUMP
OPERATING MANUAL and PARTS LIST
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The MADDEN METRIFLOW PUMP has been designed
for the movement of chemical solutions and slurries of all
kinds plus the additional advantage of a controlled volume
discharge. It is built for heavy duty, continuous service.
When operated according to the simple directions
contained herein, it will require minimum attention.

Although the pump is simple in both design and structure,
it embodies several features not encountered in other
pumps. To obtain the best results it is important that the
user fully understand the principle of operation and the
function of the several parts.

THE OPERATING PRINCIPLE

The cut-away photograph, front cover, shows the heavy
duty, flexible diaphragm which is mechanically actuated by
a large, three inch diameter piston that operates with the
extremely short maximum stroke of approximately one
quarter inch.

The diaphragm, 1/4" thick and reinforced with four ply’s of
Nylon, has been imposed between the pump body proper
and the chemical solution head to act as a tough, durable
dividing wall between the pumping mechanism and the
chemical solution to be transferred. The pump can thus be
provided (or simply and economically changed at any
time) to handle almost all chemical or abrasive solutions
by simply installing a diaphragm, solution head and valves
of the proper materials to meet the solution requirements.
Thus, the materials in the pump body itself and the
pumping mechanism are standard in all cases, saving
needless original or rebuilding costs in the case of a later
change in solution requirements.

Simplicity of design; rugged construction; total, self-
contained lubrication all are built into the MADDEN
METRIFLOW to give the longest possible service with the
least amount of maintenance.

A short study of the cut-away photograph will help to
quickly familiarize the operator with the METRIFLOW
pump and special attention is called to the improved Il
Micro-Control" stroke adjusting mechanism.

The dial scale has one hundred calibrations with reference
numbers at every ten for quick, accurate capacity control.
(See Capacity chart on Page 5.) It is directly geared to the
Stroke Adjustment Knob. This knob also controls the
Stroke Adjustment Screw through a Flexible Shaft.

This simplified control mechanism of the MADDEN
METRI- FLOW PUMP is practically free of wear because
there is no movement except when a change in capacity is
made. The "Micrometer" precision should last indefinitely.

With each revolution of the Eccentric, the Connecting Rod
travels the full, maximum stroke along the two Slide Bolts.

"Lost Motion" space has been allowed between the
forward end of the Connecting Rod and the Trunnion with
the result that the movement of the Connecting Rod is not

transmitted to the Piston until the Stroke Adjustment
Screw is advanced by rotating the Adjustment Knob
clockwise. Further advancement progressively reduces
the “lost motion" space, - thus transmitting an increasing
portion of the Connecting Rod movement to the Piston.
Final advancement will close the gap completely and the
Piston will then travel full stroke and deliver the maximum
discharge volume.

It should be remembered that, at any point above zero (on
the dial scale), the Piston will always be fully returned on
the back stroke by the action of the Connecting Rod
against the heads of the two Slide Bolts, while the amount
of forward movement will be governed by the position of
the Stroke Adjustment Screw. Increased forward
movement likewise in- creases volume of discharge up to
the maximum capacity of the pump.

WARNING! To prevent pump damage, the operator should
be cautioned that when complete forward advancement of
the Stroke Adjustment Screw has been attained, further
excessive rotation of the Stroke Adjustment Knob could
result in damage to the Flexible Shaft. When changing
stroke adjustment, the Adjustment Knob should be turned
SLOWL Y and ONL Y when pump is operating. Always
watch dial scale to avoid "overturning" in either direction.
Turning the Adjustment Knob when pump is not operating
could result in damage to the Flexible Shaft.

STARTING AND PRIMING

Each MADDEN METRIFLOW PUMP and Gear Case
shipped from the factory is filled with the right amount and
kind of lubricating oil and is ready for service when piping
and power connections are completed.

When starting the pump it should be remembered that a
few moments operation would be required to fill the
solution section with fluid and displace all air present
before the pump will become fully primed. When first put
into service, or if allowed to operate without liquid entering
the solution chamber, the air contained therein will tend to
compress and expand with the movement of the piston
and thus retard the flow and displacement of liquid.

If the solution supply is in such location as to assure
gravity flow to the pump, the liquid entering the inlet valve
will quickly displace the air and after a few moments'
operation, the discharge volume should be at full capacity
according to the piston stroke adjustment. In the event
that complete clearance of air is retarded due to excessive
backpressure at the discharge valve, the priming process
may be expedited by relieving the pressure for a few
strokes of the pump.

Whenever possible, it is desirable to install the pump and
solution source in such relative position as to assure
gravity - flow to the inlet valve. Inlet head pressure of
several feet, or pounds will not interfere with the action of
the valves or pump provided the discharge pressure, or
backpressure at the discharge valve, is in excess of the
inlet pressure. In any instance where the inlet pressure is
equal to, or in excess of, backpressure at the discharge



valve, or where the supply source is at an elevation of one
or more floors above the pump, it may be necessary to
spring load the discharge valve to compensate for the
unbalanced condition.

SUCTION LIFT

In some instances, individual conditions may make it
necessary to install the pump at a point above, rather than
below the solution supply, thus requiring a "suction lift"
Although the MADDEN METRIFLOW PUMP is not
intended for high vacuum service, it should be possible to
obtain a lift of 6' to JO' when pump is in good working
order.

In all instances where a suction lift is employed, it will be
necessary to arrange means for priming the solution
chamber in order to start the pumping process. This is
easily accomplished by adding a tee to the intake line with
a pipe spud of at least 6" extending vertically upward. This
will expel the air in the chamber, avoid the churning due to
compression and expansion and thereby enable the
suction stroke to become effective.

In any service where “lift" rather than gravity flow is
necessary, it is desirable to install a foot valve at the
lowest point in the intake pipe to avoid losing the prime
whenever the pump is out of service.

VOLUME CONTROL -See CAPACITY CHART page 5

The volume of fluid displaced is in proportion to the length
of piston stroke. The length of stroke may be easily
adjusted by turning the Stroke Adjustment Knob (on top of
the pump). Turn clockwise to increase stroke (for greater
volume) and counter clockwise to decrease.

The one hundred calibrations offer a high degree of
adjusting accuracy plus simple operation and good
visibility. Any change of stroke adjustment should be
made slowly and always while pump is running. The
operator should always watch the dial scale while making
adjustment to avoid excessive “over-turning” at either end
of scale, which could result in damage to the flexible shaft
connection the Stroke Adjustment Knob with the Stroke
Adjustment Screw.

DIAPHRAGM

The MADDEN METRIFLOW PUMP is designed to transfer
almost every type and kind of fluid under many different
conditions of volume, pH value, concentration,
temperature, etc. Since there is no single substance for
diaphragm use, which will withstand every service, it is
necessary to select materials according to the work to be
performed. Within the limitation of availability, we
endeavor to furnish diaphragms, which will not only resist
chemical attack, but will also have the required physical
properties to assure long periods of service. We are
constantly seeking new and better materials for the
purpose and maintain extensive files of technical data
pertaining to the properties of nearly all substances, which

may be usable. Such data is available to you in helping to
solve individual problems.

No matter what material is employed, it must be
remembered that diaphragms will eventually reach a point
of fatigue when failure will occur. For example, with the
motor driven units operating at 58 R. p .M .the diaphragm
flexes 3480 times each hour or a total of 83,520 times for
each 24 hour period. Although the diaphragm is supported
by the contoured face of the piston, and the amount of flex
or movement is distributed over a large area, the best
materials will ultimately ~each a point of fatigue. The
useful life of a diaphragm will, of course, depend upon
many different factors such as, the material used,
chemical or physical attack, temperature of fluid, volume
pumped, etc. It will be apparent that with full piston stroke
the flex or movement of the diaphragm will be greater than
for lesser loads and the life thereof will be reduced
accordingly.

There is such a great diversity of service for the MADDEN
METRI FLOW PUMP and so many different materials
used that it is almost impossible to estimate the probable
life period of diaphragms. A test pump transferring a non-
abrasive, non-corrosive material and equipped with the
standard Neoprene diaphragm ran at full stroke
continuously, 24 hours a day, for over one year without
showing any visible sign of diaphragm wear.

DIAPHRAGM- REPLACEMENT

When it becomes necessary to replace a diaphragm, first
loosen the two valve cap screws and remove valves
(Note: It may be necessary to first disconnect both the
inlet and discharge lines}. Next remove the six solution
head screws. The old diaphragm may now be rotated
counterclockwise until the screw mounting it to the piston
has been disengaged.

Reverse this procedure when instaling the new
diaphragm, making sure to rotate it clockwise until screw
has pulled the diaphragm snugly to the face of the piston,
but with outer bolt holes matching the on the pump body.

The solution head can then be remounted, being sure to
tighten the six socket head cap screws a little at a time
progressively around the circle. These screws are to be
tightened until solution head is firmly snugged up against
the diaphragm, which, due to its resiliency, will bulge
outward slightly. Do not greatly over tighten as pump
capacity could be changed and diaphragm life could be
lessened.

Remount valves, being sure to tighten the two through
bolts alternately a little at a time so as to pull valve caps
down evenly. Tighten only enough to prevent leaking and
if gaskets have been badly compressed, replace with new
ones.

CONTINUED ON PAGE 5
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PART NO., NAME REQ PART NO. NAME REQ
MPO10 Gear Case MPO48 Flexible Shaft 1
MPD11 Side Flange-Gear Case MPO49 Name Plate 1
MPO12 Bushing-Gear Case-Side Flange MPO4GA  Mame Plate Assembly

MPO13 Gaskets-Gear Case M-45, 47, and M-49 through M-58
MPO14B  Screws-Gear Case MPOS0 Screws-Name Plate

MPO15 Bearing Cap (Blind) Gear Case MPO51 Gasket-Name Plate

MPO16 Bearing Cap (Opent Gear Case MPO52 Adjustment Knob

MPO17 il Seal-Gear Case-Bearing Cap MPO53 Set Screw-Adjustment Knob

MPO18 Qil Feed Tube-Bearing Caps MPO54 Retaiming Ring-Adjustrment Knob

MPO19 Timken Bearings-Bearing Caps MP055 Dial Cover

MP0204A  Gasket Set-Bearing Caps MPOSE Dial

MFO21 Screws-Bearing Caps MPOs7 Drag Spring

MPO22 Qil Plugs-Gear Case MPO58 Drag Spring Ball

MPQ23 Worm Gear [Specify Pump Size| MPO59 Diaphragm (Specily Material)

MPO24 Set Screw-Worm Gear MPOB4 Solution Head-Metal {Specify Material)
MP0O25 Worm Drive Shaft |Specify Pump Sizel MPOES Serews-Solution Head

MPO26 Woaodruff Key-Worm Drive Shaft MPOGE alve Cap-Outlet (Specify Size & Matenal)
MPO27TA  Pump Drive Shaft-Simplex MPOGET ‘alve Cap-Inlet (Specify Size & Material]
MPO278B  Pump Drive Shaft-Duplex MPOBB Screws-Valve Cap (Specify Length)
MPO28 Woodruff Key-Purnp Drive Shaft MPOY0 Maotor Mounting Bracket

MP029E  Pump Body-Right Hand From Solution End MPO71 Support Screw-Motor Mtg, Bracket
MP0294A  Pump Body-Left Hand From Solution End MPO72 Lock Nut-Support Screw

MPO12 Bushings-Pump Body MPO73 Screws-Motor Mtg, Bracket

MPO31 Expansion Plug MP0D2028  Coupling

MPD32 Eccentn 2 MP100 ‘alve Body Sleeve (Specify Matenal)
MPO24 Set Screw-Eccentnc Drive MP101 Conical Flexible Valve Seat (Specify Material)
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MPO34 ] MP102 Valve Ball (Specify Matenal)
MPO35 1 MP103 Ball Cushion

MPO3E 1 MP 104 Gasket Valve, Top & Bottom

MPO3? 1 MP106"  Valve Seat (Specify Material)

MPO3E 1 MP107* Walve Sterm with Nut {Specify Material)
MPO39 1 MP108" Flaxible Valve Ring (Specify Material|
MPO40 1 MP109 Spring Valve (Specity Material)
MPO41 1 MP115 Valve Seat, Rigid (Specify Material)
MPO42 1 MPOS2A  O-Ring-Adjustment Knob

MPC43 2 MPoaz Coupling Guard

MPO24 4 MPO&3 Screw, Coupling Guard

MPD45 1 * THESE PARTS REPLACE MP100 THROUGH MP103
MP0D47 1 IN SOME PUMPS,
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BE SURE TO GIVE PUMP MODEL AND SERIAL NUMBER WHEN ORDERING REPLACEMENT PARTS.

: MP124 Valve
MP122 Face (@ Connector Flange
Flange Screws 2 Outlet-1 Req.
6 Req.
- MP125 Valve
e \) Connector Flange
. Inlet-1 Req.

MP120 Solution MP121 Face

MPOEBC — 8" Valve
Head Plastic-1 Req.  Flange-1 Reg. MP123 Valve = C Z al
Connector-1 Req. =y cONNECtOT Flange
Screws-2 Req.

TYPE DDB DOUBLE DIAPHRAGM PARTS
MP140 Diaphragm Spacer MP 134 Backup Diaphragm (Flat)
1 Req. 1 Req.

MP133 Screws-Solution Head
6 Req. (For PVC or Teflon Solution Head)
MP165 (For Metal Solution Head)




