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Tom's Hydraulic Ram Pump

I ntroduction:

A 'hydraulic ram pump' is a device which uses the energy of falling water to propel a_portion_ of the water to a
higher level. It doesn't need electricity, and it pumps at a modest rate which does not exceed the capacity of a
small (inexpensive) pipe. These two criteria were exactly what | was looking for when | found out about the
existance of such a solution. Asabonus, it's easy to build the pump from scratch!
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such a pump, and as luck would have it, my situation is

The proper conditions must bein pl ace in order to depl oy
closeto ideal.

When | moved from Californiato my place in Oregon, the first of several largish projects | attacked was to
overhaul my water system. Prior to thisimprovement, | had an electric pump which drew river water but the
water is not as potable as | would like, and the electric pump was a constant hassle.

| learned quite a bit over the course of the project and with this series of pages, | hope to describe the system and
some of the things | learned so that others who may have use for asimilar system might benefit. | will not re-
invent the wheel by describing the construction of the pump asit is asimple device and the information is
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adequatly covered by others (See the links page.) | will, however, elaborate on some of the behaviours | have
noticed and some of my personal theories.

The most important thing | would like to stressis that one should really consider all of the pieces of the water
system, of which the pump islikely to be but one part. In my case, | consider an intake system, a stand-pipe, a
filter system, a pipe system (especially since | supply another party with water), ariver crossing (150 foot
suspension), and a tank.

750K Movie Clip of pump in operation.

Overview Map to get a big-picture view.

Schematic Shows sized and circuits.

Stand pipe system and intake Think about this!

pump and drive-pipe The 'drive-pipe' is most important!

Water Crossing If you have the mis-fortune of needing one.

Tank and misc other stuff Filter arangement, etc.

Linksto other ram pump sites. Be sure to read sizing datal

Feel free to e-mail me with any questions of sugestions. Y ou may want to say 'ram pump' in the subject line as |
have to wade through over 100 spams/day (that my spam filter misses!) and sometimes | throw out good mails by
accident.

Thanks, and have fun building a system...I did!
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Thisisan image of atax map upon which I've drawn (ameturishly) some non-accurate contour lines and
afew other features.

Note that the intake isin asmall stream called 'Shoemaker Creek' which has very good water, avery
steep grade, and a decent flow even at the end of summer.

Green: (Left-to-right): Stand-pipe, Pump, River crossing, Tank.

Red: Water line. Some distances:

- Intake to Stand-pipe: 300'

- River crossing: 100

- River to Tank: 500

- Tank to House: 500

- Intake Elevation (river base-line): around 35'
- Tank Elevation (river base-line): around 120

Light Blue: River - 'West Fork of the Millicoma

Dark Blue: My place.
Yup, | live on the wrong side of the river!
One of my next projectsisto be a cable-car.

Back
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| have not drawn one yet. If you have a question about sizes or circutes, e-mail me.

Back
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| actually do not have my intake built yet, but just a screen to keep out leaves. I'll put an image of the intake when
it'sdone, but for now, here is a picture of 'Shoemaker Creek' to impress upon the reader the grade. As| say, | am
lucky to have such an ideal situation!

-
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Note: | came dowf1 the hill with 1.25 line. Since the run isonly 300', thisis OK in my application. | get better
than 7 gpm flow at the bottom of the stand-pipe, but ***thisis wrong thinking!*** The head causing water to
flow will be the drop between the intake and the top of column of water in the stand pipe. When they are equal,
there will be *NO* flow, thus, the column will drop when the pump isin operation. This drop will be afunction
of the resistance in the line (length and diameter) and of the flow rate (size of the pump.) Think this one through
and don't be a cheapskate like me if you have alessideal site!

The steep grade of the river made it possible for me to run the pump with around 25' of head minus whatever drop
hapens in the column in the stand-pipe, hence the rather tall stand-pipe that one can see going up the tree:..
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Note: Most of this stand-pipe s 4 inch which is just barely sufficient for a 1.25 drive-pipe. | cheated and used a
section of 3 inch at the top because | have head to spare and an extra drop in the column (when the pump exhasts)
won't hurt me to much. | only cheated here because the tall stand-pipe was awkward to handle.

By the way, it's probably worth it to * not* simply guess how high the stand-pipe needs to be and come up short
like | did (twice!) | could have simply run the line up the tree until water stopped comming out to see how high |
needed to make the stand-pipe, but noooo...I ended up taking it down and going to town for more sewer pipe.

Thisisthe base of the stand-pipe.
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Note 1 The mtake IS hlgher than the outflow to the pump S0 hat if somehow ar bubbl% enter the mtake they
will float up and not get in the pump where they have avery negative impact.

Note 2: Thevalveisoptional, but very niceto have, at least initially when fooling with the pump.

Note 3: Theisolation tube which is an auto part in my case is very important in my opinion. Even awell secured
pump (as mineis as you will see) will have some movement, and it can fatigue the stand-pipe assembly.

Note 4: | have a'rock chamber' at the bottom of my stand-pipe assembly...it remainsto be seen if | will be ableto
unscrew the silly thing at some point in the future to clean it?

Note 5: | have a6 foot section of 1.5 inch plastic pipe between the 1.25 inch steel drive-pipe and the stand pipe.
Thisisnot ideal, and is an artifact of my repositioning things. Try to set the pump up so that thisis not necessary,
and if it is, consider using something larger than a 1.5 inch pipe. Y ou don't want it to be an extention of the drive
pipe (by developing it's own water-hnammer effect.) Thisis a source of angst for me since | basically understand
how the pressure waves are supposed to behave in the drive-pipe. | thought about aranging an isolation
mechanism between the offending plastic section and the drive-pipe (like, say, an inner-tube bag) but asit
happens, things are working OK in the current configuration so | don't need to bother...and probably won't.
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The most important part of the pump isthe'drive pipe'. Hereisaview down it's 60" length. In spite of the way it
looks in this photo, it's actually pretty straight. One can see a section of the 6' of plastic pipe going to the stand
pipe which I mention on another page.

Note: Rigitity isthe most critical aspect for good performance. I've used 1 1/4 steel pipe which was scrapped
after being pulled from awell. | forgot or never knew what gauge...schedule 40 maybe? In theory (mine), it
actually shouldn't matter a whole lot whether it bends or not, but a bent drive pipe will be difficult to secure and

thus, should be avioded.

Note: This pump isactually quite loud. The noise is a metalic clank that seems to emenate from every point on
the driveline. It got louder when | secured the pump to the block of concrete mentioned below. If the noise
proves to be offensive at some point, | will bury the drive line.

Hereis apicture of the pump in operation. The valve has just snapped shut. | had access to some very nice
stainless steel fittings and happily, an industrial check valve that someone had obtained from Wearhauser's scrap
yard 20 years ago. Almost everything you see here is stainless and of heavy gauge.
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Note 1 The reason for the conflguratlon is that | wished the check valve to be upsi dedown 0 that pebbles and
rocks would be less likely to screw things up and | could flush them. The upshot is that one may take liberties
with whatever designs one might happen across.

Note 2: Instead of an air bleed 'snifter valve', | have put a wheelborrow inner-tube inside the bounce chamber. So
far, so good...the thing isn't too critical anyway as far as dimensions go (my theory.) Even at the valve on the
pump when it is cracked to produce 60 psi of back pressure, | see no indication of a pulsating delivery which
surprised me.

Note 3: The valve and gauge have proven to be invaluable as it is necessary to have quite alot of back pressurein
order for *my* pump to cycle. | partialy close this valve and watch the gauge (so | don't blow the pump up)
when starting it if for some reason the native 50 psi is not available (i.e., the line to my tank is not full.)

I do not know why my pump requires so much back pressure. | suspect it has to do with the rigidity of everything
and/or the plastic at the end of the drive pipe and/or the over-sized body and too long neck to the valve and/or the
hight of the stand-pipe.

Note 4 Thereisahuge amount of force generated by the water-hammer in the drive pipe. It made the pump jump
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around alot so | welded on a mounting bracket and poured a 700lb block of concrete around a large boulder which
| found under the surface of the ground. That did the trick! Also, as| mentioned, the pump got generally louder.
My opinion isthat proper securing of the pump is second only in importance to rigidity of the drive pipe.

Note 5 Asfor the preformance, | recently put over 1800 gallons of water in my tank in 24 hours, and the tanksis
somewhat over 110 feet above the pump. I've not measured the waste rate, but aratio of 1/5 is expected for an
efficient pump if | recal correctly. I'm curious now, and will measure the waste flow rate when | get a chance.
BTW, the cycle frequency of my pump seems to be more than once per second...download the movie clip if you
like. 750K Movie Clip if you like. Lengthening the drive pipe from 40' to 60" didn't change the frequency as much

as | expected.

Update: | got around to measuring the waste. It's around 6 gal/min. This makesit slightly better than 1/5 at it's
current state of tune and workload.

My valve design differs somewhat from other descriptions I've seen, but I'm happy with it. | had three worn out
foot valves from the former (traditional) water system to choose from when making this one.:

Note 1 | replaced the valve stem by sawing off the original and carefully drilling and tapping the disk. The new
stem isahigh quality stud which does not have threads where it goes through the support. Under the disk, |
screwed on a second nut and set the threads with a punch. | wanted plenty of weight so | Ieft the stud long and
took up the slack with atight fitting bit of fuel line hose (which is camoflauged in this picture.) The double-nut on
the top allows me to adjust how far the valve drops into the body (and thus, in theory, the water flow needed to
snap the valve shut), but I've not needed to fool with it.
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Update: After around 30 days of run-time, there is a noticable amoung of wear where the valve stem goes
through the support. Steel-on-brass, and the brassis wearing. Apperently the stem slaps the guide as the valve
seats with enough side-force that it iswearing. Next I'll try either a gas engine valve guide or ateflon insert
depending on what | can fit to the valve housing...unfortunatly thereislittle extra material on the foot-valve
bodies that | have kicking around.

Note 2 Note that the valve is actually sucked open with some force by a'reverse wave' in the drive pipe. This
creates stresses to be aware of and is afailure mode for some pumps and can cause noise. In my system, the fuel
line hose dlipped over the stem reduces both of these problems. The drive-pipe clank noise is much louder than
the clack valve in my pump.

Back
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River Crossing

I live on the wrong side of the river and take araft when the river it too high to hop across on rocks. Thisis half
the year. Sometimes it's unsafe to take araft acrossin which case | stay on whatever side I'm on. Hereisanice
picture of 'Shoemaker Creek' from my side of the "West Fork, Millicoma':

55wl o g el e S 'i'*

Note 1 The West Fork canrise almost to the level of the road. One option was to run agalvanlzed pi pe under
theriver, but | decided against it because trees and boulders roll down the river when the water is high.

Hereis apicture of the line crossing the river...about a 100" span.
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Note 1: A 1inch plastic pipe (which you see crossing the river) goes from my tank to my neibors property at the
mouth of Shoemaker creek to supply them with water. A 1/2 inch line from the pump tee's into thisline. At the

tank, a setup of valves allows the supply line and feed line to be the same (see tank page.)

Note 2: | used 1/8 inch cable. | was able to pull the cable and pipe (empty) by hand to thislevel of tension, so the
forces are not excessive.

Note 3: On the road side, the cable attaches to a myrtle tree via a hole through alarge branch in which | put a
rod. On the other side, | put alarge eye-bold in the fir tree and attached a pully to it running the cable to an anchor
on the ground. this makes it easy for me to drop the cable. Neither tree should have been damaged in the process
(although I had to climb each a number of times with spurs which probably didn't do them any good.)

| thought about how to attach the plastic pipe to the cable and thisiswhat | came up with. It works well, and |
was able to easily slide the plastic pipe one way or another, but note that there are no hose-clamps over the
span...this would have changed things.
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Note 1: Therings are sawed off chunks of 2 in plastic p . They have tiny holes drilled in them which
allowed me to wire them all together with stainless wire. Every so often, the stainless wire is stuck to the 1/8
suspension cable with u-bolts.
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| have a 2500 gallon tank over 100 feet (in elevation) on the hill. This provides plenty of pressure and reserve.
This picture shows the filter and circuits.

-

Note 1: The 1.25 inch line (open valve) goesto my place. Thereis acheck valve by the close valveinthe 1 inch
line. As| mentioned, water goes up the 1 inch line when the pump is running, and down the line when the neibor
iIsusing water. The check valve keeps water from entering the tank from the bottom. It is forced up the /2 inch
line through the filter. When the tank isfull, afloat valve inside shuts off and water exhasts through the other 1/2
inch line which also goesfirst 15' up atreeto an air break, then down to my place as afountain and function
indicator (or will one day :)

Note 2: Note that only water going into the tank isfiltered...exhast when the tank is full isnot! My 20 micron
filters last about 2000 gallons before they pack up when Shoemaker creek is running clean. Less durring rising
water (but | can shut down the pump at such times).

Here is a picture up on the hill by the tank looking out toward the pump. It's steep! It took me three days of
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dilligent effort to get the tank up the hill using a come-along. | was in noticably better shape afterwards!

Down the hill at asmall shed at the end of my deck (which is Several hundred feet long) the pipe changes form
1.25inchto 1inch, and | put avalvein for good measure.
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And lastly, | tap into my house water system:
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Note 1:...my hatefull nemesis and now obsolete (as evidenced y the unserimoniously hacked off pipe) electric
pump!

Back
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Ram Pump Links Page

Here are some links. I've actually lost most of the ones | had, so if anyone has any other good ones,
please let me know.

From Clemson.edu

Originaly from USAID?

Nice graphics

| nteresting pump.

Another good site. 'ncollier.com' has consolidated severa articles from 'Homepower Magazine' into a
very worthwhile 20 page .pdf.

I'm sick of working on this web page now. I'll flesh out this links page after awhile. Some of the best
materia | found was in PDF form. When | find it, and get permision, I'll host some of them here.

Back
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Home-made Hydraulic Ram Pump

CLEMSON
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Home-made Hydraulic Ram Pump

Thisinformation is provided as a service to those wanting to try to build their own hydraulic ram pump. The data from
our experiences with one of these home-made hydraulic ram pumpsislisted in Table 4 near the bottom of this
document. The typical cost of fittings for an 1-1/4" pump is currently $120.00 (U.S.A.) regardless of whether

galvanized or PV C fittings are used.

)

14

14

Home-made Hydraulic
Fam Pump

Click here to see a picture of an old-style assembled ram pump with a threaded plug

(see notes below concerning glue cap (#16) versus threaded plug)

Tablel. ImageKey

1-1/4" valve

1-1/4" tee

1-1/4" union

1-1/4" brass swing check valve (picture)
1-1/4" spring check valve

3/4" tee

3/4" valve

3/4" union

1-1/4" x 3/4" bushing

© 00 N O o B~ WDN PP

10
11
12
13
14
15
16
17

1/4" pipe cock

100 psi gauge

1-1/4" x 6" nipple

4" x 1-1/4" bushing

4" coupling

4" x 24" PR160 PV C pipe
4" PVC glue cap

3/4" x 1/4" bushing
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All connectors between the fittings are threaded pipe nipples - usually 2" long or shorter. This pump can be made from
PV C fittings or galvanized steel. In either case it is recommended that the 4" diameter fittings be PV C fittings to
conserve weight.

Conversion Note: 1" (1 inch) = 2.54 cm; 1 PSI (pound/square inch) = 6.895 KPa or 0.06895 bar; 1 gallon per minute =
3.78 liter per minute. PR160 PV C pipeis PVC piperated at 160 psi pressure.

Assembly and Operation Notes:

Pressure Chamber - A bicycle or "scooter tire" inner tube is placed inside the pressure chamber (part
15) asan "air bladder" to prevent water-logging or air-logging. Inflate the tube until it is"spongy" when
sgueezed, then insert it in the chamber. 1t should not be inflated very tightly, but have some "give" toit.
(No information is available concerning pressure chamber sizes for the various sizes of ram pump.
Make one somewhat larger for larger pumps - for instance, try a 6 inch diameter x 24 inch long pressure
chamber for a 3 inch ram.)

A 4" threaded plug and 4" femal e adapter were originally used instead of the 4" glue-on cap shown in
theimage, Thiscombination leaked regardless of how tightly it was tightened or how much teflon tape
sealant was used, resulting in water-logging of the pressure chamber. Thisin turn dramatically
increased the shock waves and could possibly have shortened pump life. If the bicycle tube should need
to be serviced when using the glue cap the pipe may be cut in half then re-glued together using a
coupling.

Valve Operation Descriptions - Vave #1 isthe drive water inlet for the pump. Union #8 is the exit point
for the pressurized water. Swing check valve #4 is also known as the "impetus’ or "waste" valve - the
extradrive water exits here during operation. The "impetus® valveisthe valve that is operated manually
at the beginning (by pushing it in with afinger) to charge the ram and start normal operation.

Valves#1 and #7 could be ball valvesinstead of gate valves. Ball valves may withstand the shock
waves of the pump better over along period of time.

The swing check valve (part 4 - also known as the impetus valve) can be adjusted to vary the length of
stroke (please note that maximum flow and pressure head will be achieved with this valve positioned
vertically with the opening facing up). Turn the valve on the threads until the pin in the clapper hinge of
the valveisin line with the pipe (instead of perpendicular to it). Then move the tee the valve is attached
to dightly from vertical, making sure the clapper hinge in the swing check is toward the top of the valve
asyou do this. The larger the angle from vertical, the shorter the stroke period (and the less potential
pressure, since the water will not reach as high avelocity before shutting the valve). For maximum flow
and pressure valve #4 should be in avertical position (the outlet pointed straight up).

Swing check valve #4 should always be brass (or some metal) and not plastic. Experiences with plastic
or PV C swing check valves have shown that the "flapper" or "clapper" in these valvesis very light
weight and therefore closes much earlier than the "flapper" of a comparable brass swing check. Thisin
turn would mean lower flow rates and lower pressure heads.

The pipe cock (part 10) isin place to protect the gauge after the pump is started. It is turned off after the
pump has been started and is operating normally. Turn it on if needed to check the outlet pressure, then
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turn it back off to protect the gauge.

Drive Pipe - The length of the drive pipe (from water source to pump) also affects the stroke period. A
longer drive pipe provides alonger stroke period. There are maximum and minimum lengths for the
drive pipe (see the paragraph below Table 2). The drive pipeis best made from galvanized steel (more
rigid is better) but schedule 40 PV C can be used with good results. The more rigid galvanized pipe will
result in a higher pumping efficiency - and allow higher pumping heights. Rigidity of the drive pipe
seems to be more important in this efficiency than straightness of the drive pipe.

Drive pipe length and size ratios are apparently based on empirical data. Information from University of
Georgia publications (see footnote) provides an equation from Calvert (1958) describing the output and
stability of ram pump installations in relation to the ratio of the drive pipe length (L) to the drive pipe
diameter (D). The best rangeisan L/D ratio of between 150 and 1000 (L/D = 150 to L/D = 1000).
Equations to use to determine these lengths are:

Minimum inlet pipe length: L =150 x (inlet pipe size)
Maximum inlet pipe length: L =1000 x (inlet pipe size)

If theinlet pipe sizeisin inches, then the length (L) will also be presented in inches. If inlet pipesizeis
in mm, then L will be presented in mm.

Drive Pipe Length Example: If the drive pipe is 1-1/4 inches (1.25 inches) in diameter, then the
minimum length should be L =150 x 1.25 = 187.5 inches (or about 15.6 feet). The maximum length for
the same 1-1/4 inch drive pipe would be L = 1000 x 1.25 = 1250 inches (104 feet). The drive pipe should
be asrigid and as straight as possible.

Stand pipe or no stand pipe? Many hydraulic ram installations show a "stand pipe" installed on the
inlet pipe. The purpose of this pipeisto alow the water hammer shock wave to dissipate at a given
point. Stand pipes are only necessary if the inlet pipe will be longer than the recommended maximum
length (for instance, if the inlet pipe were to be 150 feet in length in the above example where the
maximum inlet length should only be 104 feet). The stand pipe - if needed - is generally placed in the
line the same distance from the ram as the recommended maximum length indicated.

The stand pipe must be vertical and extend vertically at least 1 foot (0.3 meter) higher than the elevation
of the water source - no water should exit the pipe during operation (or perhaps only afew drops during
each shock wave cycle at most). Many recommendations suggest that the stand pipe should be 3 sizes
larger than the inlet pipe. The supply pipe (between the stand pipe and the water source) should be 1
size larger than the inlet pipe.

The reason behind thisissimple - if the inlet pipe istoo long the water hammer shock wave will travel
farther, slowing down the pumping pulses of the ram. Also, in many instances there may actually be
interference with the operation of the pump due to the length of travel of the shock wave. The stand
pipe simply allows an outlet to the atmosphere to allow the shock wave somewhereto go. Againthisis
not necessary unless the inlet pipe will have to be longer than the recommended maximum length.

Another option would be to pipe the water to an open tank (with the top of the tank at least 1 foot (0.3
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meter) higher than the vertical elevation of the water source), then attach the inlet pipe to thetank. The
tank will act as a dissipation chamber for the water hammer shock wave just as the stand pipe would.
This option may not be viable if the tank placement would require some sort of tower, but if the
topography allows this may be a more attractive option.

Click here to view sketches of these types of hydraulic ram pump installations
(loads in 70 seconds over 28.8 modem)

Operation - The pump will require some back pressure to begin working. A back pressure of 10 psi or
more should be sufficient. If thisis not provided by elevation-induced back pressure from pumping the
water uphill to the delivery point (water trough, etc.), use the 3/4" valve (part 7) to throttle the flow
somewhat to provide this backpressure.

As an alternative to throttling valve part 7 you may consider running the outlet pipeinto the air in aloop
and then back down to the trough to provide the necessary back pressure - atotal of 23 feet of vertical
elevation above the pump outlet should be sufficient.  This may not be practical in all cases, but adding
8 feet of pipe after piping up ahill of 15 feet in elevation should not be amajor problem. Thiswill alow
you to open valve #7 completely, preventing stoppage of flow by trash or sediment blocking the partially-
closed valve. It isagood ideato include a tee at the outlet of the pump with aball valveto allow

periodic "flushing" of the sediment just in case.

Initially the pump will have to be manually started several timesto remove all the air. Start the pump by
opening valve 1 and leaving valve 7 closed. Then, when the swing check (#4) shuts, manually push it
open again. The pump will start with valve 7 closed completely, pumping up to some maximum pressure
before stopping operation. After the pump begins operation slowly open valve 7, but do not allow the
discharge pressure (read on gauge #11) to drop below 10 psi. Y ou may have to push valve #4 open
repeatedly to re-start the pump in the first few minutes (10 to 20 times is not abnormal) - air in the
system will stop operation until it is purged.

The unions, gate (or ball) valves, and pressure gauge assembly are not absolutely required to make the
pump run, but they sure do help ininstalling, removing, and starting the pump as well as regulating the
flow.

Pump Performance - Some information suggests that typical ram pumps discharge approximately 7
galons of water through the waste valve for every gallon pressurized and pumped. The percentage of
the drive water delivered actually varies based on the ram construction, vertical fall to pump, and
elevation to the water outlet. The percentage of the drive water delivered varies from approximately
22% when the vertical fall to the pump is 1/2 (50%) of the elevation to the water outlet down to 2%
when the vertical fall is 0.04 (4%) of the elevation to the water outlet. Rife Hydraulic Engine
Manufacturing Company literature (http://www.riferam.com/) offers the following equation:

06xXQXxXF/E =D

Q isthe available drive flow in gallons per minute, F isthe fall in feet from the water source to the ram,
E isthe elevation from the ram to the water outlet, and D is the flow rate of the delivery water in gallons
per minute. 0.6 isan efficiency factor and will differ somewhat between various ram pumps. For
instance, if 12 gallons per minute is available to operate a ram pump, then pump is placed 6 feet below
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the water source, and the water will be pumped up an elevation of 20 feet, the amount of water that may
be pumped with an appropriately-sized ram pump is
0.6x 12gpmx 6 ft/ 20 ft = 2.16 gpm

The same pump with the same drive flow will provide less flow if the water isto be pumped up a higher
elevation. For instance, using the data in the previous example but increasing the elevation lift to 40
feet:

0.6 x 12gpm x 6 ft / 40 ft = 1.08 gpm
Table 2. Typical Hydraulic Ram specifications (Expected water output will be approximately 1/8 of the input flow,

but will vary with installation fall (F) and elevation lift (E) as noted above. Thischart isbased on 5 feet of lift (E) per
1 foot of fall (F).)

At Minimum Inflow At Maximum Inflow

Drive Pipe | Delivery Pipe Pump Inflow Expected Output Pump Inflow Expected Output
Diameter Diameter | (gallons per minute) | (gallons per minute) | (gallons per minute) | (gallons per minute)

(inches) (inches)

3/4 12 3/4 110 2 V4
1 12 1-1/2 U5 6 3/4
1-1/4 1/2 2 14 10 1-1/5
1-1/2 3/4 2-1/2 3/10 15 1-3/4
2 1 3 3/8 33 4
2-1/2 1-1/4 12 1-1/2 45 5-2/5
3 1-1/2 20 2-1/2 75 9
4 2 30 3-5/8 150 18
6 3 75 9 400 48
8 4 400 48 800 96

Table 3. Test Installation I nformation

Drive Pipe Size 1-1/4 inch Schedule 40 PVC
Outlet Pipe Size 3/4 inch Schedule 40 PVC
Pressure Chamber size 4 inch PR160 PVC
Pressure Chamber Length 36 inches

Inlet Pipe Length 100 feet

Outlet Pipe Length 40 feet

Drive Water (Inlet) elevation above pump 4 feet
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Elevation from pump outlet to delivery outlet 12 feet

Click here to see pictures of the test installation (loads in 38 seconds over 28.8 modem)

Tabled4. Trial 1 Performance Data

After Installation

Expected At Installation (with water-log) After Clearing
Performance (5/17/99) (5/21/99) Water -log (6/20/99)
Shutoff Head 5t0 17 ps 22 psi 50 psi 22 psi
Operating Head 10 psi 10 psi 10 psi 10 psi
Operating Flow Rate 0.50to 1.00 gpm 0.28 gpm 1.50 gpm 0.33gpm

Note that we used a4" threaded plug and a 4" female adapter for our test pump (instead of the recommended 4" glue
cap (#16) shown in the figure). Two days after installation the pump air chamber was effectively water-logged due to
leakage past the threads of these two fittings, which was shown by the pronounced impulse pumping at the outlet
discharge point. If the pump were allowed to remain waterlogged it would shortly cease to operate - and may
introduce damage to the pipe or other components due to pronounced water hammer pressure surges.

The large range of expected values for shutoff head is due to the unknown efficiency of the pump. Typical
efficiencies for ram pumps range from 3 feet to 10 feet of lift for every 1 foot of elevation drop from the water inlet to
the pump.

Hydraulic Ram Web Sites

Bamford Pumps

CAT Tipsheet 7

Green and Carter

Lifewater Rams

NC State's EBAE 161-92, "Hydraulic Ram Pumps'
RamPumps.com

Rife Rams

Solar Electric

The Ram Company

University of Warwick (UK) Ram Pump Publications
University of Warwick (UK) Ram pump system design notes

Some information for this web page - and theinitial information concerning construction of a home-made hydraulic
ram pump - was provided by University of Georgia Extension publications #ENG98-002 and #ENG98-003 (both

Acrobat "pdf* files) by Frank Henning. Publication #ENG98-002 also describes the pumping volume equations for
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Hydraulic Ram Pump

Hydraulic Ram Pump

A hydraulic ram or impulse pump is a device which uses the energy of falling water to lift a lesser amount
of water to a higher elevation than the source. See Figure 1. There are only two moving parts, thus there
is little to wear out. Hydraulic rams are relatively economical to purchase and install. One can be built
with detailed plans and if properly installed, they will give many trouble-free years of service with no
pumping costs. For these reasons, the hydraulic ram is an attractive solution where a large gravity flow
exists. A ram should be considered when there is a source that can provide at least seven times more
water than the ram is to pump and the water is, or can be made, free of trash and sand. There must be a
site for the ram at least 0.5m below the water source and water must be needed at a level higher than the
source.

Source
: Sereened intake - - —me - - -

T e e

Waste valve

Figure 1. Hydraulic Ram Pump

Factors in Design

Before a ram can be selected, several design factors must be known. These are shown in Figure 1 and
include:

1. The difference in height between the water source and the pump site (called vertical fall).
2. The difference in height between the pump site and the point of storage or use (lift).

3. The quantity (Q) of flow available from the source.

4. The quantity of water required.

5. The length of pipe from the source to the pump site (called the drive pipe).
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6. The length of pipe from the pump to the storage site (called the delivery pipe).

Once this information has been obtained, a calculation can be made to see if the amount of water needed
can be supplied by a ram. The formula is: D=(S x F x E)/L Where:

D = Amount delivered in liters per 24 hours.

S = Quantity of water supplied in liters per minute.

F = The fall or height of the source above the ram in meters.

E = The efficiency of the ram (for commercial models use 0.66, for home built use 0.33 unless otherwise
indicated).

L = The lift height of the point of use above the ram in meters.

Table 1 solves this formula for rams with efficiencies of 66 percent, a supply of 1 liter per minute, and with
the working fall and lift shown in the table. For supplies greater than 1 liter/minute, simply multiply by the
number of liters supplied.

Table 1. Ram Performance Data for a Supply of 1 liter/minute
Liters Delivered over 24 Hours

_ Lift - Vertical Height to which Water is Raised Above the Ram (m)
Working Fall (m)

5 75 | 10 15 | 20 30 40 50 60 80 100 | 125
1.0 144 | 77 65 33 | 29 | 195 | 125
1.5 135 | 965 | 70 | 54 36 19 15
2.0 220 | 156 | 105 | 79 53 33 25 | 195 | 125
2.5 280 | 200 | 125 | 100 | 66 | 405 | 325 | 24 | 155 12
3.0 260 | 180 | 130 | 87 65 51 40 27 | 175 | 12
3.5 215 | 150 | 100 75 60 46 | 315 | 20 14
4.0 255 | 173 | 115 | 86 69 53 36 23 16
5.0 310 | 236 | 155 | 118 94 | 715 | 50 36 23
6.0 282 | 185 | 140 | 112 | 935 | 645 475 | 345
7.0 216 | 163 | 130 | 109 82 60 48
8.0 187 | 149 | 125 | 94 69 55
9.0 212 | 168 | 140 | 105 | 84 62
10.0 245 | 187 | 156 | 117 93 69
12.0 295 | 225 | 187 | 140 | 113 | 83
14.0 265 | 218 | 167 | 132 | 97
16.0 250 | 187 | 150 | 110
18.0 280 | 210 | 169 | 124
20.0 237 | 188 | 140
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Components of Hydraulic Ram

A hydraulic ram installation consists of a supply, a drive pipe, the ram, a supply line and usually a storage
tank. These are shown in Figure 1. Each of these component parts is discussed below:

Supply. The intake must be designed to keep trash and sand out of the supply since these can plug up
the ram. If the water is not naturally free of these materials, the intake should be screened or a settling
basin provided. When the source is remote from the ram site, the supply line can be designed to conduct
the water to a drive pipe as shown in Figure 2. The supply line, if needed, should be at least one pipe
diameter larger than the drive pipe.

Drive pipe. The drive pipe must be made of a non-flexible material for maximum efficiency. This is
usually galvanized iron pipe, although other materials cased in concrete will work. In order to reduce head
loss due to friction, the length of the pipe divided by the diameter of the pipe should be within the range of
150-1,000. Table 2 shows the minimum and maximum pipe lengths for various pipe sizes.

Table 2. Range of Drive Pipe Lengths
for Various Pipe Diameters

_ _ _ Length (meters)
Drive Pipe Size (mm) — .
Minimum Maximum

13 2 13

20 3 20

25 4 25

30 4.5 30

40 6 40

50 7.5 50

80 12 80

100 15 100

The drive pipe diameter is usually chosen based on the size of the ram and the manufacturer's
recommendations as shown in Table 3. The length is four to six times the vertical fall.

Table 3. Drive Pipe Diameters by
Hydram Manufacturer's Size Number
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Hydram Size 1,2 3|35 4 5 6
Pipe Size (mm) 32 38|51 | 635 |76 | 101 | 127

Ram. Rams can be constructed using commercially available check valves or by fabricating check
valves. They are also available as manufactured units in various sizes and pumping capacities. Rams
can be used in tandem to pump water if one ram is not large enough to supply the need. Each ram must
have its own drive pipe, but all can pump through a common delivery pipe as shown in Figure 3.

i'

Collection wair
5 . f%fﬂfﬁj

iy -
5 . h
~. R ) ‘:',_"*"‘n":.__ L T
Chearlbow returned L p—ry - 3
to stream - §
.-"'. F,_..—r- -
e 2
o "_‘_,-"'""_F TS
e /
R i

Lrainage ditch for - ¥
waste waler .

Figure 3. Multiple Rams with Common Delivery Pipe

In installing the ram, it is important that it be level, securely attached to an immovable base, preferably
concrete, and that the waste-water be drained away. The pump can-not operate when submerged. Since
the ram usually operates on a 24-hour basis the size can be determined for delivery over a 24-hour
period. Table 4 shows hydraulic ram capacities for one manufacturer's Hydrams.

Table 4. Hydram Capacity by Manufacturer's Size Number

Size of Hydram
1 2 3 3.5 4 5X 6X 5Y 6Y

Volume of Drive Water Needed 7-16/12-2527-55|45-96|68-137|136-270/180-410|136-270180-410
(liters/min)
Maximum Lift (m) 150 | 150 | 120 | 120 | 120 105 105 105

Delivery Pipe. The delivery pipe can be of any material that can withstand the water pressure. The size
of the line can be estimated using Table 5.

Table 5. Sizing the Delivery Pipe
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Delivery Pipe Size (mm) | Flow (liters/min)
30 6-36
40 37-60
50 61-90
80 91-234
100 235-360

Storage Tank. This is located at a level to provide water to the point of use. The size is based on the
maximum demand per day.

Sizing a Hydraulic Ram

A small community consists of 10 homes with a total of 60 people. There is a spring I0m lower than the
village which drains to a wash which is 15m below the spring. The spring produces 30,000 liters of water
per day. There is a location for a ram on the bank of the wash. This site is 5m higher than the wash and
35m from the spring. A public standpost is planned for the village 200m from the ram site. The lift
required to the top of the storage tank is 23m. The following are the steps in design.

Identify the necessary design factors:
1. Vertical fall is 10m.
2. Lift is 23m to top of storage tank.

3. Quantity of flow available equals 30,000 liters per day divided by 11,440 minutes per day
(30,000/11,440) = 20.8 liters per minute.

4. The quantity of water required assuming 40 liters per day per person as maximum use is 60 people x
40 liters per day = 2,400 liters per day.
2,400/1,440 = 1.66 liters per minute (use 2 liters per minute)

5. The length of the drive pipe is 35m.
6. The length of the delivery pipe is 200m.

The above data can be used to size the system. Using Table 1, for a fall of 10m and a lift of 80m, 117
liters can be pumped a day for each liter per minute supplied. Since 2,400 liters per day is required, the
number of liters per minute needed can be found by dividing 2,400 by 117:

2,400/117 = 20.5 liters per minute supply required.

From item 3 above, the supply available is 20.8 liters per minute so the source is sufficient.
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Table 3 can now be used to select a ram size. The volume of driving water or supply needed is 20.5 liters
per minute. From Table 4, a No. 2 Hydram requires from 12 to 25 liters per minute. A No. 2 Hydram can
lift water to a maximum height of 250m according to Table 4. This will be adequate since the lift to the top
of the storage tank is 23m. Thus, a No. 2 Hydram would be selected.

Table 3 shows that for a No. 2 Hydram, the minimum drive pipe diameter is 38mm. Table 2 indicates that
the minimum and maximum length for a 40mm pipe (the closest size to 38mm) is 6m-40m. Since the
spring is 35m away, the length is all right. Table 5 can be used to select a delivery pipe 30mm in diameter
which fits the supply needed, 20.5 liters per minute.

This document is not copyrighted, so you are free to print and distribute it. However, we do request that
any such re-distribution be on a non-commercial basis only. Kindly reference US AID, 1982 as the author.
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-

Ram pumps come in all sizes, shapes and materials.
They ALL do the same thing...Pump water for free!

They ALL do it the same way...utilizing 2 common physical
laws.

‘Using only the power of gravity, these ram pumps can pump water uphill. Only a portion of the water piped to the ram
arrives at the end-use area (about 10%-15%) but it arrives 24 hours a day. Even a trickle can provide immense amounts
of water for your use.' from 'All about HYDRAULIC RAM PUMPS How and where they work'.

+ WHAT IS A RAM PUMP?

The hydraulic ram pump is a reliable, old-time water pump that works just as well today as ever. Often called a water ram or
rampump, one of these simple devices can pump water from a flowing source of water (spring, creek, river, etc.) to any point
above the source, and this without any power requirement except the force of water moving downhill, contained within a ‘drive
pipe‘. Water can even be siphoned out of a pond, as long as the drive pipe heads downhill after it reaches the bottom of the dam.

Invented before electric water pumps and rural electrification, this rugged and dependable device is usually installed today at
remote home sites and cabins that are off the power grid and would otherwise be without a water supply. Sometimes a ram is
used as a backup water system, or for watering livestock, gardens, decorative lily ponds, water wheels or fountains. The simple
fact that a ram uses no power opens up a world of possibilities for using water that would otherwise flow on downstream.

All that is really required is the surface water source. The water has to be moving, have a flow to it..not much, but some. The
creek need not be large either - 4 gallons per minute is the minimum.

« HOW CAN THIS BE?

The 2 laws that allow a ram to pump water are *inertia, and the *incompressability of water.
Water flows downhill--it is moving. Contained within a pipe (‘'drive pipe') it is incompressable, almost as if
it were solid. As far as physics is concerned, it is solid.

Think of a hammer. It weighs so much...but simply laying the head on a nail does no good. Swing the hammer--it is moving. It
strikes the nail with far more force than its mere weight. Inertia, object moving, stopped suddenly. Force.

Or think of the old battering ram against the castle gates. Weight of log, movement by warriors, stopped suddenly by the gate.
Force. Pillage and looting.

The drive pipe, full of water, moving downhill, stopped suddenly by the ‘clack’ valve closing. Force against the ‘check valve'
(one-way valve), opens it against the pressure in the 'high pressure' side of the ram pump. A small amount of that water (about
10%-15%) gets through and eventually ends up at the end-use area.

So actually the drive pipe is where the real energy comes from, and the set of valves at the bottom of the drive pipe (usually
referred to as the ram pump) is really just the tail end of the ram pump system.
The configuration of the valves makes no real difference except that valves, if laid hoizontally, tend to wear out their
bushings REAL fast.

There has to be a certain amount of ‘'fall’, which is the VERTICAL distance from the water source to the ram. The minimum for
this is about 5 feet. The more fall, the greater the VELOCITY the water in the drive pipe may attain. Greater velocity means more
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force (pressure). Fall can be increased by the use of an 'intake barrel' or collection barrel, and source supply pipes going up to
200' upstream.

There is an optimum drive pipe length, arrived at by math, but it is generally around 100 feet in length. This can vary quite a bit;
generally a longer drive pipe gives a slower rythm, but more force per cycle. A shorter than optimum drive pipe length gives a
faster rythm, less force per cycle.

A typical ram pump setup (not to scale)

A. Water source (can be a river, stream, spring, or pond.)

B. Supply pipe. Goes from the source to the collection barrel downstream (below the source).

C. Collection barrel. The water is collected here. Water level stays at the level of the source.

D. Drive pipe. About 100 ft. long; brings the water to the pump and provides the power to the
pump, somewhat like a battering ram. Probably the least understood part and most
important part of the ram pump system. Typically black plastic pipe, 1" to 2" dia., generally
matched to the size of the clack valve (gold colored) on the pump.

E. Ram Pump. Starts and stops the movement of the water column in the drive pipe. Also
redirects a portion of the water to the pressure tank through the internal check valve
(one-way valve) This portion (about 10%-15%) leaves the pump and rises to the end use
area through the...

F. Delivery pipe. Goes to the storage tank, garden, house...wherever the water is needed.
Typically of 1/2" or 3/4" black plastic pipe.

The ram pump sequence

As you can see in the diagrams below, this process repeats itself about every 2 seconds. About
10% to 15% of the water entering the pump is forced past the check valve or one-way valve into
the 'high-pressure’ side of the pump and on up to wherever the delivery pipe takes it...to the
storage tank above the house, to the barn, pond, etc.
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The drive water within the drive pipe enters the ram pump
through the inlet (&) and exits through the Clack valve (B).
The check valve (C) iz kept closed by the water under
pressure in the Tank (D7

The air volume is not compressed and water is not moving
through the water delivery opening (E), which goes to the
end-use area through the delivery pipe.
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Water is entering the pump (A), but its velocity
closes the clack valve (B) suddenly, and the water is
for a moment under great pressure from the incoming
calumn of water contained within the drive pipe. The
check valve (one-way valve) (C) is forced open against
the pressure in the tank by this momentary high
pressure pulse and allows a portion of this water into
the tank (D). The air valume (yellow)is compressed.
WWater is forced out the outlet (E) by this compressed
airvolume and on up the delivery pipe.
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Orive water (A) is stopped; Clack valve (B] is closed;
Check valve (C) is closed. Airvalume (D) is
expanding and pushing some water out the autlet (E)
to the delivery pipe. The whole sequence starts over
again-about every 2 seconds.

The clack valve (B) drops open, drive water (A) begins to
rush into the inlet & out the clack valve

Check valve (C) is shut. The air volurme(D) has
re-expanded. WWater has stopped exiting the autlet (E).

About the ATLAS RAM PUMP
About the book
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Ordering Information
From the publisher....

Questions about the books, ram pumps, quantity orders?
E-mall at: atlaspub@hotmail.com
©2001 Atlas Publications
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Water rams, or hydraulic ram pumps. Non-electric and efficient.

Web Sites

Web Colors

Anvil Shoot

Ram Pumps

FIND US

N. Collier, Publisher

This page started out as one of our marketing tests. It has nothing to do with
publishing or theinternet, but it isan interesting device of nearly forgotten
technology that we use at home every day. We built the page and tried a few
experiments, which resulted in thousands of hits! That wasthe point.

The Amazing Hydraulic Ram Pump

(Note: These days, industrial catalogs list aram pump as a piston pump actuated by a
hydraulic cylinder. Kids! These are often used for pumping pulp slurry in paper mills.
That isn't what this page is about.)

Once upon atime, there was an English plumber. He was having a heck of atime
with alead pipein an English hospital. (Lead pipe? Thiswas hundreds of years ago and
they didn't know any better!) Anyway, the pipe frequently broke when someone turned the
tap off quickly. The water was coming from acistern, so there really wasn't much
pressure. The pipe kept breaking.

Thiswas looking bad for his reputation, so the plumber determined himself to relieve
this excess pressure. To do so, he ran a pipe from the faucet up the outside wall, until it
was above the level of the cistern. Problem solved! NOW, however, every time the faucet
was turned off, ajet of water shot up the outside wall. It didn't hurt anything, but it wasted
water. The plumber extended the pipe higher, but the water still shot out. He got the bright
ideaof directing thisjet of water into a small tank on the top floor of the hospital. Then,
the upper floor had a supply of running water!
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Fig. 1. We use aRife Model 20, similar to the one above. Thereis none better.

Somewhere along the line, a Frenchman named Montgolfier (He and his brother were

SBORO,
VIRGIMNIA

best known for being the first to send livestock aloft in ahot air balloon. It takes all

kinds...) rigged up a couple of valves to automate the process. As flow developed, it would

slam a ball against a seat, forcing the pressure through a check valve and into an air

chamber. It looked likethis:
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Fig. 2. Montgolfier's Water Ram

Okay, we spoke of high pressure breaking the pipe? From where did this pressure
come? Let'ssay thelevel of the cistern is 16 feet above the level of the faucet. Figure
about .5 psi for every foot of elevation. 7-8 pounds won't break a pipe, yet you've probably
heard pipes bang when a faucet closes quickly. What's causing this?

Now, I'll get out Mark's Standard Handbook for Mechanical Engineers. They have a
simpler formulathan the one we posted earlier. If weignore little things like the
temperature of the water and the elasticity of the pipe, we'll save alot of math and not give
up much in accuracy. Besides, we want to see just how much damage we can do. The
handbook gives the stripped down equation of DeltaP = -P x ¢ x DeltaV. DeltaP will be
our changein pressure. Pistheinlet pressure (let'ssay 8). cisthe velocity of soundin
water, or 4860 (this sonic shockwave is the secret source of the big numbers). DeltaV is
the change in velocity of the water (let's say we go from 3 feet/second to zip, for -3). Our
DeltaP =-8* 4860 * -3 = 116640. Don't panic, we need to divide that by 144 to get
pounds per square inch. Wow! That's still 810 psi! No wonder the pipes broke! Mark's
editor concludes "Water hammer can be dangerous.”

Turning the valve off slowly, having an air chamber, or having pipes made of rubber
would have reduced this pressure surge to manageable, or even useful levels.
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Water rams, or hydraulic ram pumps. Non-electric and efficient.
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Fig. 3. Thisishow you lay it out.

For amore practical example, water from my spring runs down the hill in a2 inch pipe
to astandpipe. The water level in the standpipeis 10 feet. From there, it goes down a60' 2
inch drive pipe to the ram. Anybody want to do the math? It bangs away about 80 times
per minute. The pump pushes the water through the 3500 feet of pipe to my house and
barn. The highest point is around 85 feet above the pump. Rather than build an elevated
tower, | have the water go into pressure tanks. Thereislessthan agallon per minute from
the pump, but the pressure tanks allow us to flush toilets, shower and do laundry all at the
sametime. Most of the water ends up going out arelief valve that serves two purposes. It
gives my cats and armadillos drinking water and it prevents my pipes from exploding.
We've been using various rams since 1986 and that is our only source of water.
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Water rams, or hydraulic ram pumps. Non-electric and efficient.

GAWTHROP’S
HYDRAULIC RAM

g

Automatic
Economical
Efficient

g
Cheap
Simple
Durable

MANUFACTURED BY

ALLEN GAWTHRQP, Jr.

Successar o A Gawthrop & Son

Mo. 100 W. Fourth St. Wilmington, Del.

Fig. 4. It standsto figure that a cast iron machine that sitsin water will get some rust on it.
Getting the bolts loose is often best done with atorch. Gawthrop's pump was held together
with wedges. It was assembled and disassembled with a few taps of a hammer.

You know that expensive spring water everybody pays so much
for? That'swhat | useto wash my car and flush my commode!
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Water rams, or hydraulic ram pumps. Non-electric and efficient.

fig. 1- Cutaway diagram of

Rife Model B
Delivery Pipe Lo
Tank SiLe

Fig. 5. Catalog cut of apre-1919 Model. Newer ones use a hinged valve instead of the
hairpin spring. Newer models also use athick rubber disc over agrate for a check valve.
Either way works fine

HOMEPOWER MAGAZINE isawonderful resource. They have allowed us to

use the pictures and diagrams below AND severa articlesin one Adobe Acrobat PDF file.
If you have Acrobat Reader, go ahead and download this so you'll haveit. If not, click the
iconto get it. Please note that Acrobat's default setup does not always work right. If you
have problems, read our HEL P notice. Be sureto visit HP to download their latest issue

and browse through their download section.

F. Y Get Acrobat
idube Reader

DOWNLOAD RAMPUMPS.PDF

(about 3 minutes)
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Water rams, or hydraulic ram pumps. Non-electric and efficient.

Fig. 6. This Folk Ram looks like a solid performer. Read the article.
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Fig. 7. A real system from Homepower Magazine
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Water rams, or hydraulic ram pumps. Non-electric and efficient.
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Fig. 8. Courtesy Homepower Magazine
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Water rams, or hydraulic ram pumps. Non-electric and efficient.

Fig. 9. We used a homebuilt pump similar to this,
but it had a hairpin valve like the Model B Rife.
Easy to build and dependable. Get the download!

HOME || TOP

Sites Contact Photography Webcams Links Advertising Home

Page updated January 2005
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Water rams, or hydraulic ram pumps. Non-electric and efficient.

Copyright 2005 by N. Callier, Publisher.
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Hydraulic Ram Pump System Sketches

Hydraulic Ram Pump System Sketches

Water Tank

Sample Hydraulic |
Ram Installation

Discharge

Inlet Pipe PFumping
|,3."' Hydraulic Ram elevation
'

Figurel. Thisinstallation isthe "normal" ram system where theinlet pipeis
less than the maximum length allowed. No stand pipe or open
tank isrequired.

Sample Hydraulic
Ram Installation Water Tank
{with open tank) ) |
Hydranlic Ram I]I!;illirﬂ;e h
Oypen Water L-
Tank
Euppl:‘ Fipe ,'L Inlet Pipe

= [  Hydraulic Ram PR elevation

Water " head""
aksove ram
SR

Figure 2. Thisinstallation is one option used where the inlet pipeis
longer than the maximum length allowed. The open water

tank isrequired to allow dissipation of the water hammer

shock wave.
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Hydraulic Ram Pump System Sketches

Sample Hydraulic
Ram Installation Water Tank
{with stand pipe) |
Discharge i
Fipe
Stand Pi v
LAl I
Supply Fipe J g

Hydranlic Ram £ S0 1 Elevation
Inlet Pipe ; e h

e TR
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Figure 3. Thisinstallation is another option used where the inlet pipeis
longer than the maximum length alowed. The stand pipe

(open to atmosphere at the top) is required to allow

dissipation of the water hammer shock wave.

Back to Hydraulic Ram Page
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Rife Water Pumps

Water
RIFE

Pump Water Without Electricity or Fuel !!

Rife, for over a century, has been dedicated to providing the means of pumping
water without electricity or fuel. As we begin the new millennium, Rifeis
expanding its horizons and is adding awide array of products for agriculture, the
home, and the outdoors. Because our pumps do not require electricity or fuel and
are built to last, you and your family will continue to enjoy running water for
decades to come without the unnecessary costs.

Throughout the 116 years that we have been in business, Rife continues to be
family run and owned, priding itself on its quality products made in the USA.
Upon entering our third century of existence, we continue to retain the ideal s that
we have held sacred since 1884

Customer Satisfaction « Quality Workmanship ¢ Superior Products

Click here to enter

USA
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Home-made Hydraulic Ram Test Installation

Home-made Hydraulic Ram Test I nstallation

Figure 1. The ram pump installed and operating. Note the water exiting the waste valve and the rock
used to hold the pump upright and anchor it.
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Home-made Hydraulic Ram Test Installation

Figure 2. The 1-1/4 inch Schedule 40 PV C drive pipe supplying the ram pump. Note the curvesin the
pipe due to the geometry of the stream channel. The pump worked quite well despite the lack of
straightness of the pipe.

Back to Hydraulic Ram Page
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Bamford Pumps - Hi-Ram - A New Hydraulic Ram Pump Water Pump or Hydram

The Bamford " Hi-Ram Pump ®"

| ntroduction

[Introduction] [Latest News] [About the Pump] [Questions & Answers] [Prices)|
[Pump Installation] [File Downloads] [New Applications] [Links] [Contact Us]

"Hi-Ram Pump ®" - A New, Simple and Economical Pump - Powered by
Water.
An Australian I nvention - Australian Patent No. 741896

The pump isquiet and isoperated solely by
theenergy in aflow of water entering from above the pump.
It uses no exter nal source of power such aselectricity, petrol or diesel.

A basic version of the " Hi-Ram Pump"
(The steel pipe on the left is the drive pipe entering the pump)

Particularly in developing countries, the choices for pumping water are often limited because
reliable or affordable sources of power are not available. The idea of a water pump powered by
water isnot new, but isvery relevant in a world where energy conservation isincreasingly
important. The hydraulic ram pump, invented mor e than 200 year s ago, is one such pump.

Although the principle of operation of the Bamford Hi-Ram Pump issimilar to that of atraditional
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Bamford Pumps - Hi-Ram - A New Hydraulic Ram Pump Water Pump or Hydram

hydraulic ram pump, the new pump is consider ably different in its construction and operating
characteristics.

Asisdescribed in the section " About the Pump”, the Bamford Hi-Ram Pump uses an inlet flow of
water at low pressureto pump some of that water to a higher pressure or height. The pump hasa
self-sustaining cycle of operation about one second long. Onetypical installation iswher e water
diverted from a stream drivesthe pump, with some of the water going up hill to a greater height,
and the remaining water going to waste back to the stream.

The basis of the pump isa new waste valve mechanism with two moving parts, both of which can
be very easily removed for maintenance or to adjust the pump.

In comparison with conventional hydraulic ram pumps, some of the different
characteristics of the Bamford Hi-Ram Pump are asfollows:

Its performance can be quickly adjusted for different pumping conditions, by using alter native
moving partsin the valve mechanism.

Although the basic pump isvery simple, additional components can be used to improveits
performancein special roles.

It will work against both high and low output heads, ther eby covering a much wider range of
oper ating conditions.

The pump will operate when totally underwater (but theinlet flow of water to operate the pump
must come from another sour ce above the surface of the water).

Thewater going to waste need not spill out around the pump, but can be piped away for further
use.

Depending on the operating conditions, the pump can be constructed wholly or partly from metal,
plastics or other materials.

When constructed of non-metallic materials, the pump emitslittle noise.
The pump can be arranged to supply compressed air (but needsan air inlet pipeif underwater).

The pump can be arranged to provide a direct mechanical output to drive other devices.
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Bamford Pumps - Hi-Ram - A New Hydraulic Ram Pump Water Pump or Hydram

The capability of the pump to " suck in" air can also be used to suck in water so that the pump acts
asasuction pump for small suction heads.

Production pumps are now available as a basic water pump of the type shown above. Additional
partsfor the pump to product compressed air, or provide a mechanical output, or act asa suction
pump are normally not provided. Provision of pumpsfor special applications needsto bethe
subject of a special order.

However, just in case of misunder standing, you cannot pump water from a well or pool of water by
just lowering the pump into the water - the pump must be driven by a flow of water coming from
above the pump.

The Bamford Hi-Ram Pump consider ably extends the usefulness of such devicesfor developing
countries. Its ability to produce compressed air could be of particular use. Itsability to givea
mechanical output could provide a meansto pump clean drinking water from another sour ce.

With reduced manufacturing costs and simplicity, the Bamford Hi-Ram Pump also hasthe
potential to establish new rolesin developed countries, and significantly increase the market for
pumpsusing the hydraulic ram principle.

Queriesfrom potential manufacturersor licensees are welcome.

Pumps are available for export, and moreinformation about price and availability is shown in the
"Latest News' Page.

Email hi-ram@bamford.com.au

Bamfords, Post Office Box 11, HALL ACT 2618, AUSTRALIA
Phone +(61 2) 6227 5532 Fax +(61 2) 6227 5995
Bamford IndustriesNSW BN97702171, and John Bamford and Associates NSW L 8632225
"Hi-Ram Pump" isa Registered Trade Mark
Copyright ©Bamford Industries 1999-2004
Home Page http://www.bamford.com.au
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Centre for Alternative Technology

Centre for Alternative Technology/ oo the site

Europe's Leading Eco-Centre Go

Homa Page  Virtual Tour Education Grean Shop Membership Consultancy Colurses

Visit CAT Publications  CAT Charity Volunteers Madia Cantro Donations Links Page Geatlin Touch

CAT Information Service

Free Adviceand Help From CAT

CAT isone of the very few placesin the UK where you
can get holistic advice covering every aspect of your
energy use and environmental impact. We can help with
everything from changing your light bulbsto building a
new house. There are many reasons why people get in
touch with us - click here to read about some of the

most important ones, and to find out what you can do to
make a difference.

FREE INFORMATION

CAT'sfree information service offers advice and

Frequently asked guestions information on all aspects of sustainable living. Every
week we answer hundreds of enquiries by mail, phone

Information sheets and email. We can help you choose what measures are
the most useful for you to take to reduce your

Global enemies environmental impact, lower your carbon footprint, and

H . reduce your energy bills.
Ow green are you-

Water-Balanced Cliff Railway If you have a query about any aspect of sustainable
practices and technologies, from solar water heating to
compost making, you should first try the following
steps:

. Enter afew key words or a phrase into the
search box at the top of the page; thiswill give
you alist of related information sheets,
publications, courses, and more.

. Havealook at the list of our 10 most
Freguently Asked Questions

« Browse through our Information Sheets. These
give advice on popular topics, such as energy
efficiency, renewable energy through the grid,
or composting toilets.
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Centre for Alternative Technology

« Check out our new CAT publications web
page. We may well have aready thought of

your problem and published the answer.
. |If you cannot find an answer, then fill out a

form with your query and email it to us.

It costs money to answer your questions and we are a
charity, so we ask if you can make a donation with your

query.

Back to top
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Green and Carter - Inventors and patentees of the Hydraulic Ram Pump.

GREEN & CARTER

INVENTORS AND PATENTEES OF THE HYDRALILIC RAM PRINCIPLE IN 1774
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Use a hydraulic ram pump to continuously pump water

S

«@ é Hydraulic Ram Pumps
C@ Low mai ntenance pumping of water without

Problem =7
electricity!
About Us —

*

Click HERE if thereis no button bar on the left side of your screen!

=
2
n
Ro

Washrooms
On-Line

Py
:
:

: Hydraulic ram pumps are a time-tested

Contact Us ﬁ ' technology that use the energy of alarge amount
Links g of water falling asmall height to lift a small

Site Updates ? | amount of that water to a much greater height. In

How to Help : t*

SiteM ' thisway, water from a spring or stream in avalley
« & ' canbepumped to avillage or irrigation scheme
aﬁ'v ‘on the hillside.

i

T tind
araten s . Depending on the difference in heights between

S e the inlet pipe and the outlet pipe, these water
pumps will lift 1-20 percent of the water that flowsinto it. In general, a
ram can pump approximately one tenth of the received water volume to
a height ten times greater than the intake. A hydraulic ram pump is
useful where the water source flows constantly and the usable fall from
the water source to the pump location is at least 91 cm (3 ft).

Since ram pumps can only be used in situations where falling water is
available, their use isrestricted to three main applications:

. lifting drinking water from springs to settlements on higher
ground.

. pumping drinking water from streams that have significant slope.

. lifting irrigation water from streams or raised irrigation channels.

Ram Pump Advantages include:
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Use a hydraulic ram pump to continuously pump water
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. Inexpensive

. Very simple construction and easy to install yourself.
. Does not consume petrol, diesel or eectricity.

. Minimum maintenance.

. Pollution free.

. Quiet pumping 24 hours per day.

Hydraulic Ram Pump Links

. Designing a Hydraulic Ram Pump (Water for the World)
. Ram pump History and Design (Center for Alternative

Technology - UK)

. ‘Hydraulic Ram Book - How & Where They Work (Atlas

Publications - North Carolina)

. Ram Pump Technical Notes (Dev. Technology Unit - UK)
.. Build Y our own Ram Pump (Clemson University)
. Ramp Pump Design Specifications (I nstitute for Appropriate

Technology)

. Highlifter Ram Pump (25 page book providing step-by-step

Instructions on designing, making, installing and operating a
hydraulic ram waterpumping system)

.. Hydraulic ram pumps Engineering Principles (North Carolina

Extension Service)

. Hydraulic Ram Pump System Design and Application (Research,

Development and Technology Adaptation Center, Addis Ababa,
Ethiopia)

. Pictures of Ram Pumps (D. Burger - UK)
. Ram Pumps (Internet Glossary of Pumps)
. Gravi-Chek Pump (Updated Ram Design)

Suppliersof Hydraulic Ram Pumps

"Highlifter" and Ram water pumps (California)
Aquatic Ecosystems Inc (Florida)

Folk Ram Pump Supplier (USA)
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Use a hydraulic ram pump to continuously pump water

. York Industries (Pennsylvania)
. -Alternative Energy Engineering (California)

=torage tank

The Modern Design

Deliver

heaid

o _ Delivery valve
Wazte water

heaid

Wazte valve

Sling Pump Links

. Sling Pump

. Sling Pump for Agricultura Watering
.. Sling Pump Fact Sheet for Agriculture
. Sling Pumpsfor Sale

. Rife Sling Pumps
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A hydraulic ram (or water ram) pump is a simple, motorless device for pumping water at low flow
rates. It usesthe energy of flowing water to lift water from a stream, pond, or spring to an elevated
storage tank or to a discharge point. It is suitable for use where small quantities of water are required
and power suppliesare limited, such asfor household, garden, or livestock water supply. A hydraulic

ram pump is useful where the water source flows constantly and the usable fall from the water source
to the pump location is at least 3 feet.
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Principles of Operation

Components of ahydraulic ram pump areillustrated in Figure 1. Its operation is based on converting the
velocity energy in flowing water into elevation lift. Water flows from the source through the drive pipe
(A) and escapes through the waste valve (B) until it builds enough pressure to suddenly close the waste
valve. Water then surges through the interior discharge valve (C) into the air chamber (D), compressing
air trapped in the chamber. When the pressurized water reaches equilibrium with the trapped air, it
rebounds, causing the discharge valve (C) to close. Pressurized water then escapes from the air chamber
through a check valve and up the delivery pipe (E) to its destination. The closing of the discharge valve
(C) causes a dlight vacuum, allowing the waste valve (B) to open again, initiating a new cycle.

The cycle repeats between 20 and 100 times per minute, depending upon the flow rate. If properly
installed, a hydraulic ram will operate continuously with a minimum of attention aslong as the flowing
water supply is continuous and excess water is drained away from the pump.

System Design

A typical hydraulic ram pump system layout isillustrated in Figure 2. Each of the following must be
considered when designing a hydraulic ram pump system:

available water source

length and fall of the drive pipe for channeling water from the source to the pump
size of the hydraulic ram pump

elevation lift from the pump to the destination

desired pumping flow rate through the delivery pipe to the destination.

abkrwbdpE
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Figure 1. Hydraulic ram pump components.
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Figure 2. Hydraulic ram pump system lEwouot

A hydraulic ram pump system is designed to deliver the desired pumping flow rate for a given elevation
lift. The range of available flow rates and elevation liftsisrelated to the flow quantity and velocity from
the water source through the drive pipe. The mathematical relationship for pumping flow rate is based
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upon the flow rate through the drive pipe, the vertical fall from the source through the drive pipe, and the
vertical elevation lift from the pump to the point of use. These variables areillustrated in Figure 2.
Equation 1 is used to calculate pumping rate:

ExS

Q = 1440x ——(LIF]

where;

Q=pumping rate in gallons per day (gpd)

E=efficiency of a hydraulic ram pump installation, typically equal to 0.6
S=source flow rate through the drive pipe in gallons per minute (gpm)
L=vertical elevation lift from the pump to the destination in feet
F=vertical fall from the source through the drive pipein feet.

To convert the p~umping rate expressed in gallons per day(gpd) to gallons per minute(gpm), divide by
1440. The following example illustrates an application of Equation 1.

Example.

A hydraulic ram will be used to pump water from a stream with an average flow rate of 20 gpm up to a
water tank located 24 feet vertically above the pump. The vertical fall through the drive pipein the
stream to the pump is 4 feet. Assume a pumping efficiency of 0.6. What is the maximum pumping rate
from the hydraulic ram pump?

In thisexample, E = 0.6, S= 20 gpm, L = 24 feet, and F = 4 feet. The resulting pumping rate, Q, is
calculated as:

0.6 x 20
Q = 1440 - 2880 gpd
e >

The maximum pumping rate delivered by the hydraulic ram pump operating under these conditionsis
2880 gallons per day, or 2 gallons per minute.

The example shows how the pumping rate, Q, is directly related to the source flow rate, S. If Swereto
double from 20 gpm to 40 gpm, the resulting pumping rate would also double to 5760 gpd, or 4 gpm.

The example aso shows how the pumping rate, Q, isinversely related to the ratio of vertical elevation
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lift to vertical fal, L/F. If L wereto double from 24 feet to 48 feet, thelift to fall ratio, L/F, would double
from 6 to 12. The resulting pumping rate would decrease by half to 1440 gpd, or 1 gpm.

Table 1 lists maximum pumping rates, Q, for arange of source flow rates, S, and lift to fall ratios, L/F,
calculated using Equation 1 with an assumed pumping efficiency, E, of 0.6. To illustrate the use of Table
1, consider a hydraulic ram system with S= 30 gpm, L = 150 feet, and F = 5 feet. The calculated lift to
fall ratio, L/F, is 30. The resulting value for Q is 864 gpd, or 0.6 gpm.

Table 1. Maximum pumping ratesfor a range of source flow rates and lift to fall ratios assuming a
pumping efficiency of 0.6.

Lift tex Fall Maxarmum Pumping Bate, Q [(gpds
Ratio. L Source Flow Rate, & (gpm)
hid i 5 10 15 20 20 50 100
2z g64 2160 4320 £480 8.640 12850 21600 437200
3 578 1440 2880 4320 L5¥s0 56840 14400 28800
4 432 1080 2480 3240 4320 54810 10800 21,800
5 344G ag4 1928 25682 34856 L84 8640 17 280
5 238 7200 1440 21680 2550 4,320 Y200 14400
7 247 817 1.234 1,851 24889 3703 BT 12343
B 215 40 1.080 1620 2460 5240 5400 10,800

e 182 430 960 1440 18920 2830 45800 9600
10 173 432 gb4 1Z2BE 1723 258 4320 3B
12 144 260 720 t1.02C 1.440 Z4BO 3600 T 200
14 123 309 817 826 1,234 1.8H1 3088 817
15 108 270 540 210 19080 1620 2700  S4C0

15 96 240 480 720 BE0 1440 2400 4,800
20 a6 216 432 YT 864 1,286 2160 4,320
o5 RO 173 345 518 £01 1,037 1,728 5 .48R
30 58 144 288 43z 575 864 1,440 2880
35 48 123 247 370 484 741 1234 2468
40 43 108 215 324 432 B4  1.080 2160
45 3g 9f 102 083 384 576 og0 1,920
50 35 &6 173 259 345 518 BG4 1,728
60 28 72 144 216 285 432 720 1.440
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Gt 24 TZ 144 21E 288 422 r20 1,440

70 29 G2 123 185 247 370 817 1,234
&0 22 54 108 162 2718 324 40 1,080
20 19 48 96 144 192 283 480 SED
100 17 43 Gl 1230 173 258 432 2G4

Hydraulic ram pumps are sized based upon drive pipe diameter. The size of drive pipe selected depends
upon the available source water flow rate. All makes of pumps built for a given size drive pipe use about
the same source flow rate. Available sizes range from 3/4-inch to 6-inch diameters, with drive pipe water
flow requirements of 2 to 150 gpm. Hydraulic ram pumps typically can pump up to a maximum of 50
gpm (72,000 gpd) with maximum elevation lifts of up to 400 feet.

Approximate characteristics of hydraulic ram pumps for usein selecting pumps arelisted in Table 2. The
recommended delivery pipe diameter is normally half the drive pipe diameter. For the system described
in the example above, the available source water flow rate is 10 gpm. From Table 2, a pump with a 1-
inch drive pipe diameter and a 1/2-inch delivery pipe diameter is selected for this system.

Table 2. Hydraulic ram pump sizes and approximate pumping
characteristics.

Consult manufacturer's literature for specific pumping
characteristics.

Mn. Drive Mn. D scharge Mn. Required Source Maximum Punpi ng

——————————— inches----------  ---------gpMm------- ------gpd------
3/ 4 1/ 2 2 1, 000

1 1/ 2 6 2,000

11/2 3/ 4 14 4, 000

2 1 25 7,000

2 1/2 1 1/4 35 10, 000

3 11/2 60 20, 000

6 3 150 72,000
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Installation

The location of the water source in relation to the desired point of water use determines how the
hydraulic ram pump will be installed. The length of drive pipe should be at least 5 times the vertical fall
to ensure proper operation. The length of delivery pipeis not usually considered important because
friction losses in the delivery pipe are normally small due to low flow rates. For very long delivery pipes
or high flow rates, friction losses will have an impact on the performance of the hydraulic ram pump. The
diameter of the delivery pipe should never be reduced below that recommended by the manufacturer.

To measure the available source water flow rate from a spring or stream, build a small earthen dam with
an outlet pipe for water to run through. Place alarge bucket or barrel of known volume below the outlet
pipe, and measure the number of secondsit takesto fill the container. Then calculate the number of
gallons per minute flowing through the outlet. For example, if it takes 30 seconds to fill a5-gallon
bucket, the available source water flow rate is 10 gpm. The lowest flow rates are typicaly in the summer
months. Measure the flow rate during this period to ensure that the year-round capacity of the systemis
adequate.

Purchasing a System

Prices for hydraulic ram pumps range from several hundred to several thousand dollars depending on
size and performance characteristics. Contact manufacturers to determine prices and ordering
specifications. Send the information listed in Table 3 to the manufacturer to assist in sizing your system

properly.

Table 3: Information to provide to the manufacturer for sizing your
system.

[EEN

Avai l abl e water supply in gpm
2. Vertical fall in feet neasured fromthe source
wat er | evel to the foundation on which the ram
punp will rest
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3. Di stance fromthe water source to the ram
punp in feet
4. Vertical elevation lift in feet neasured from

the ram punp foundation to the highest point to
whi ch water is delivered

5. Di stance fromthe ram punp to the destination tank
in feet

6. Desired punping flowrate to the destination tank
in gpd

This fact sheet adapted from materials prepared by the California, Florida, and South Carolina
Cooperative Extension Services.

A partial list of hydraulic ram pump suppliersisbelow:

Columbia Hydraulic Ram
Skookum Co., Inc.

8524 N. Crawford St.
Portland, OR 97203

Blake Hydram

Ar & Do Sdes Co.

4322 Mt. Vernon Rd. SE
Cedar Rapids, |A 52403
Pacific Hydro Corp.

400 Forbes Blvd.

San Francisco, CA 94080

Rife Hydraulic Engine Mfg. Co.
316 W. Poplar St.

PO Box 790

Norristown, PA 19401

C.W. Pipe, Inc.

PO Box 698

Amherst, VA 24521

Distributed in furtherance of the Acts of Congress of May 8 and June 30, 1914. Employment and
program opportunities are offered to all people regardless of race, color, national origin, sex, age, or
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disability. North Carolina State University, North Carolina A& T State University, U.S. Department of
Agriculture, and local governments cooperating.

EBAE 161-93
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s || -3 RAMPUMPS.cOM Small Business idea
Biggest

Selection! Raising Red Claw Crayfish

amazon.com.

All About Hydraulic Ram Pumps-How & Where they Work

= Buy it Now!

View Shopping Cart

Orders Processed in 24 hours

Small Scale Crayfish Farming for Food and Profit

= Buy it Now!

Red Claw-Raising The Giant Australian Freshwater Crayfish

Wincows Hosting & Buy it Now!

£8.95/m onth

NOKIA
BOOK REVIEWS CRAWFISH FARMING......

From 'SMALL FARM TODAY' by Ron Macher, editor: "Both of these booklets ('Small Scale Crayfish Farming' and 'Red Claw! Raising
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the Giant Australian Freshwater Crayfish’) offer inexpensive, detailed information on the possibilities of raising crayfish for food and profit
on asmall acreage. There are not many crayfish reference books, and these two small books pack al the information you will need into a
tiny price."

up to

35 off

Reviewer: A reader from Paintsville, KY: "Thisis an excellent source of information for people who want to start a crayfish farming

topseling diet aids business. It covers all aspects, including pond and tank culture, sexing, feeding requirements, and sources for crayfish".
tap-selling diet aic
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To view your orders and their statuses. Enter the card number that was used to place the order
Card Number | |
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Clearance
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Small Business Opportunity Crawfish Farming
Red Claw and Crayfish Suppliers (USA)

Farmers Turn Red Claw Pastime Into Profit
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Blue Mountain Farming Books for Sale

3 color HD paper cover with clear coating.
Pages are all semi-gloss paper, saddle stitch,
with illustrations and photos.

Free Shipping and Handling

Mail Order Form

Rampumps.com
1435 Long Ridge Road
Hiawassee, Georgia 30546 USA

Copyright ©-2005 Rampumps.com
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The Ram Company, Pumping Water without Electricity.

The Kam ( ompany
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The Fleming Hydro-Ram was developed
to give people like you a cost effective
way to pump water without electricity. To
further this goal they have added Solar
Pumps to their inventory. The Ram pumps &
have been tested and improved to pump
the most water for the least cost and with
the least amount of trouble. Each pump
carries their name and they stand behind
every one sold.

For more information check out some of
the following links:

. History of the Hydraulic Ram.

. TheFleming Hydro-Ram, how it
works.

. What aHydro-Ram can do for you.

. How much water will it pump?

. Operational Requirements.

. Descriptive picture of Fleming Hydro-Ram.

. Advantages of a Solar Pump.

« Check out our Solar Submersible Pumps.

. Or, examine complete submersible pump system packages.

. Prices and features available.

. Free evaluation upon request.
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The Ram Company, Pumping Water without Electricity.

The Ram Company

1-800-227-8511 (Virginia)

512 Dillard Hill Road

L owesville, VA 22967

Email rhfleming@theramcompany.com

This Site Designed & Maintained by Mattox & Associates
Lynchburg, Virginia
Providing Macintosh Solutions for Home and Business
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DTU Publications

Development Technology Unit T 4D

The main internal publications of the DTU are Working Papers, Technical Releases and Research Notes. Most DTU
publications are available here for download in a number of formats and hard copies of Working Papers are available free on
request to the DTU. Technical Releases will also be sent free on request but only to addressees in developing countries.

. Technical Notes contain descriptions of designs/techniques for use by manufacturers, extension agents and users of
equipment, written in fairly simple English to make them more accessible to technicians speaking other languages.

« Working Papers are used for descriptions of research findings and are written for a"professional” audience:
comments are welcome. In some cases revised versions are subsequently published in outside journals.

« Research Notes are smaller outputs from our research,progress reports of research undertaken by the DTU but as

yet incomplete, case study material, and exceptional undergraduate research reports. Often these notes form the
basis of fuller Working Paper

This section also contains references to external Papers and Articles written by members and associates of the DTU where
they are available on-line

Technical Releases

Ram Pump System Design Notes, 19pp

Basic design notes for ram pump systems, covering site selection, basic FE
surveying, pump selection, intake design, settling tanks, Drive system and HTML il
water distribution
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Note: scan of the original document.
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DTU Publications

TR10a Computerised Ram Pump Calculators: A short Users Guide, 12pp

A guide to installing And running the DTU's WINPUMP, PUMPDATA and
DOSPUMP freeware programmes used for calculating minimum, maximum
and actual delivery water, drive flow, delivery head, drive head and pump
efficiency. The programmes themselves can be downloaded here (256k

zipped).

Note: scan of the original document.
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TR10b Ram Pump System Calculators, 10pp

Two cardboard based calculators, the Ram Pump System Design Calculator
for feed and delivery heads and flows, and the Friction Headloss Calculator
for pipe friction.

Note: scan of the original document.
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200kb

TR11 DTU S1 Hydraulic Ram Pump : User Instructions/Drawings, 12pp

Describes the installation and use of the DTU S1 ram pump, a steel ram
pump suitable for drive heads of 2 to 15 metres and drive flows of 20 to 60
I/m. It typically yields a deliver head of up to 80m and a delivery flow of 0.5-
10 I/m. The pump has been designed for local manufacture in small
workshops and for ease of maintenance. A complete set of working drawings
for the pump’'s manufacture is also provided.

Note: scan of the original document.
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TR12 DTU P90 Hydraulic Ram Pump: User Instructions/Drawings, 34pp

A Description and complete set of working drawings for the DTU P90 ram
pump, a plastic bodied ram pump suitable for drive heads of up to 3 metres
and drive flows of 100 to 360 I/m. It typically yields a deliver head of up to
20m and a delivery flow of 3-40 I/m. The pump has been designed for local
manufacture in small workshops and for ease of maintenance.

Performance data and design criteria are provided for the M3.2 a prototype
of the P60 which will be of interest to designers and researchers.

Note: scan of the original document.
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DTU Publications

TR13 New Developments in Hydraulic Ram Pumping, 6pp

Written for ram pump enthusiasts, researchers and manufacturers. The
paper describes current (1996) trends in ram pump and system design
including their simplification, the use of contained air, new materials and
performance improvements.

HTML

TR14 DTU S2 Hydraulic Ram Pump : User Instructions/Making an S2 Pump/Drawings,
44pp

Describes the DTU S2 ram pump, a steel ram pump suitable for drive heads
of 2 to 15 metres and drive flows of 40 to 120 I/m. It typically yields a deliver
head of up to 100m and a delivery flow of 1-25 I/m. The pump has been
designed for local manufacture in small workshops and for ease of
maintenance. A complete set of working drawings and instructions for the
pump's manufacture is also provided.

Note: scan of the original document.

HTML

TR15 How Ram Pumps Work, 17pp

Describes what is happening inside working ram pump and how changes in
design can effect performance. It covers such topics as the pump cycle,
closure velocity, tuning, shock waves and recoil.

Note: scan of the original document.

HTML

TR16 Introduction to Hydraulic Ram Pumps and the DTU Range, 15pp

Explains what ram pumps are, how they work, ram pump systems, site
selection and pump selection criteria. The DTU range of ram pumps is also
described

Note: scan of the original document.
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DTU Publications

TR-RWH 09 - Low cost handpumps for water extraction from below ground water
tanks - Instructions for manufacture, 28pp

Four low-cost handpumps are considered in this document. The document is HTML -
the culmination of a summer's voluntary work by Warwick student (and EF
gualified machinist), Vince Whitehead. The manual describes in detail the 450kb

construction of 4 simple designs of handpump, and was developed as a
training manual for teaching artisans in Uganda how to make the pumps.

Working Papers

WP32 Potential for Non-motorised Irrigation of Small Farms in Manicaland,
T.H. Thomas (1991), 27pp

The Working Paper describes the findings of two studies and records the
initial test performance of two pumps (one water- powered, the other human-
powered) installed near the Model Farm of CATC in Manicaland in
Zimbabwe. The aims of the study carried out between mid-August and mid-

September 1989 were: FOF |2
HTML i,
. to identify major social, economic or geographical constraints on the 800kb
expansion of irrigation of small plots in Communal Areas
. to develop a better specification for water-lifting devices
. to examine the agricultural options available for the use of extra
water.
Note: scan of the original document.
WP33 Performance Comparison of DTU and Commercial Hydraulic Ram Pumps,
T.D. Jeffery (1991), 39pp
This paper details the performance of the DTU Mark 6.4 hydraulic ram pump e
in comparison to commercial models run under similar conditions. Details of HTML A
the performance of a number of commercial pumps tested at Delft University, 700kb

Netherlands are used for comparison.

Note: scan of the original document.
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DTU Publications

WP34 The Treadle Pump, (1991), 37pp

Using a treadle pump to lift water to a height of 5 metres it is poss ible for a

farmer to irrigate approximately 0.25 hectares of land. The pump can be Tt
used for long periods of time because of good ergonomic design. The cost of HTML E
construction is low and ~e pump can provide an appropriate technology for

smallholders with little capital to spend on irrigation. =

Note: scan of the original document.

WP39 The Performance Testing of Treadle Pumps,
T.H. Thomas (1993), 10pp

A good treadle pump satisfies many user criteria including some that can be

tested under laboratory conditions. The paper describes a set of laboratory

tests and suggests performance thresholds that should be reached in them. HTML FE
The tests relate either to efficiency or to ease of priming. Under the - L+
description of priming tests there is included an analysis of the effect of any
‘dead volume' of trapped air upon the maximum suction head of a pump
during priming and during steady operation.
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Note: scan of the original document.

WP41 Algebraic Modelling of the Behaviour of Hydraulic Ram Pumps,
T.H. Thomas (1994), 26pp

The mathematical analysis of hydraulic ram-pumps began soon after their

invention in the late 18th century. However simple models of adequate

accuracy for use by system designers, pump manufacturers, installers and

operators are still not available. This paper describes algebraic models of

varying complexity for use by system and pump designers and by those

involved in training installers and users. It argues that a pump plus drivepipe,

rather than pump alone is the natural unit for modelling and for characterising

performance in applications literature. Behaviour is shown to depend HTML FE
primarily upon three parameters. The first is A the ratio of peak drive flow - ==

(which depends upon tuning) to the pump's maximum flow with its impulse 650kb
valve locked open. The second is |, the ratio of peak drive flow to the

‘Joukowski' flow just sufficient to achieve the system delivery head. The third

is R, the ratio of delivery head to drive head. The analysis shows some of the

trade-offs entailed in tuning, indicates the optimum choice of drivepipe and

explains certain forms of malfunction observable in the field. Several 'rules of

thumb' are derived. The paper also indicates areas where the greater

precision of computer simulation over algebraic modelling is desirable.

Note: scan of the original document.
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DTU Publications

Research Notes

Undrgraduate Project Report — Development and Selection of Low Cost Handpumps
for Domestic Rainwater Water Tanks in E. Africa,
V. Whitehead (2001), 65pp

This report gives details of the development and selection of a handpump
suitable for use with domestic rainwater harvesting tanks in East Africa. The
objective of the project was to develop a small low cost handpump, which

can be manufactured, maintained and repaired with a minimum of tools and FOF
skill and that the materials can be found in most local hardware outlets and P
markets. 13 Vb

Four designs were proposed which were selected from a range of pump
technologies for low head and low flow rates. From these, two were selected
for their ease of manufacture, low skill level and expected reliability. The two
handpumps ('Harold' and the 'Enhanced inertia) were subjected to a series
of performance and durability tests.

Papers and Articles

Economically viable domestic roofwater harvesting

Terry Thomas

35 kb
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HYDRAULIC RAM MADE FROM STANDARD PLUMBING FPARTS

Cooperative Extension Service/The University of Georgia
College of Agriculture and Environmental Sciences/Athens

There are a number of companies that manufacture
hydraulic rams. While manufactured rams come pre-

assembled and offer the highest degree of convenience

and efficiency, they can be quite expensive. Fortu-
nately, inexpensive ram pumps can be assembled from
pipe fittings that are commonly available at most
hardware and farm stores.

Assembly is fairly quick and easy. All that is needed
is a pair of pipe wrenches, Teflon tape or other thread
sealant, PVC cleaning solvent and PVC cement. Table
1. lists all of the parts shown in Figure 1. When assem-
bling threaded fittings liberally apply thread sealant,
or use 3-4 turns of Teflon tape and tighten all fittings
securely to prevent leaks.

All ram pump fittings except the delivery pipe should
be made of either of galvinized steel, brass, or sched-
ule 40 or higher PVC. The delivery pipe can be made of
any material provided it can withstand the pressure
leading to the delivery tank. Make sure that the swing
check and the epring loaded check valves are installed
as shown in Figure 1. The flow direction arrow on the
body of the swing check valve must point down. The
valve below the pressure guage should be kept closed
except while making readings in order to protect the
guage from water hammers.

A bike, weelbarrow or scooter inner tube serves as an
air bladder for the pressure tark. Insert the inner
tube into the pressure tank and fill it slightly with air
(less than 10 psi). Some inner tubes may need to be
folded in order to fit them inside the pressure tank
casing. The sealed volume of air contained in the tube
prevents either water-logged or air-logged conditions
in the pressure tank.

There are several nonessential, but useful parts
included in this ram assembly. The ball valves, union
fittings, and guage assembly are all optional. The ball
valves on both the drive and delivery pipes are helpful
for starting the ram and controlling its flow. The union
fittings, also on both the drive and delivery pipes, are
helpful for removing the ram for maintenance and/or
repairs. The gauge assembly is useful for making
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Figure 1. Hydraulic Ram Assembly

pressure readings, especially while starting the ram.
Any or all of these fittings can be left out of the ram
assembly without affecting pump performance. How-
ever, the absence of these parts will make it more
difficult to start and maintain the ram.

With the exception of the pressure tank’s air bladder,
all air trapped in the drive pipe, ram assembly, and
delivery pipe must be displaced with water before
these rams will pump properly. A few minutes of
manual operation, and several re-starts, may be
required to displace the trapped air

Pumping to Low Elevations

If the discharge elevation (delivery head) is less than
20 feet, it may be necessary to install either a ball
valve or an adjustable pressure relief valve on the
discharge (watering trough) end of the delivery pipe.
Either of these valves can be used to regulate the
water flow through the delivery pipe, which in turn
regulates the back pressure on the ram assembly. A
back pressure of up to 10 - 12 psi (as read on the
pressure gauge) may be required for proper ram
performance.



Table 1. Parts List for Hydraulic Rams Made up of Standard Plumbing Parts

Metal Ram Pump
. Screened water supply
1%” drive pipe
1%” ball valve
147 x 2" nipple
1%” uhion
%47 x 2" nipple
1% tee
. 1" close nipple
1%” brass swing check valve
. %7 close nipple
10. 1147 spring loaded check valve
1. 1147 x 2" nipple
12. 14" tee
13. 1147 x 2" nipple
4. 4" x 1%” reducing coupling
15. 4" threaded pipe 36" long
16. Inner tube (slightly inflated)
17. 4" pipe cap
18. 147close nipple
19. 1147 x %" reducing coupling
20. %" x 2" nipple
21. % tee
22. %" x %" bushing
22. %" x 2" nipple
24. % ball valve
25. Pressure gauge
26. %" x 2" nipple
27. %% union
25, %7 x 2" nipple
29. % ball valve
30. %" delivery pipe

1

2
2
3
4.
5.
5]
7
&
9

Adjusting the Ram

PVC Ram Pump

1. Screened water supply

2. 1%” drive pipe

3. 1% ball valve

4, 1% union

5. 147 elip x male adaptor

6. 1%” threaded tee

7. 1147 close nipple

&. 1%” brass swing check valve
9. 1%4” close nipple

10. 1%” spring loaded check valve
11. 1%” slip x male adaptor

12. 1% elip x slip female tee
13. 1%” male adaptor

14. 47 x 1%” reducing coupling
15. 47 pipe 36" long

16. Inner tube

17. 47 pipe cap

18. 14" x %" reducing coupling
19. %4 tee

20. %7 x 4" olip x female bushing
21. %7 x 27 nipple

22. %" threaded ball valve

22. Pressure gauge

24. 3" union

25. 3% ball valve

26. % delivery pipe

Rife Manuel of Information. 1992. Rife Hydraulic Engine
Manufacturing Co., Box 367, Wilkes-Barre, PA, U.S.A.

These rams can be adjusted in one of two ways. The
swing check valve may be adjusted by first rotating it
so that its pivot is in line with the drive pipe and then
twisting the valve and tee away from the vertical by
as much as 20 degrees. This allows the swinging flap
to partially close, which shortens the stroke period.
The other way to adjust these rams is to alter the
length of the drive pipe. Lengthening the drive pipe will
increase the stroke period. Conversely, shortening the
drive pipe will shorten the stroke period.
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South Carolina lrrigation Pages

CLEMSON

E X T E N S
South Carolina Irrigation Pages

This web site is provided to furnish information about irrigation systems, practices,
management, and research in South Carolina. The information presented is garnered from
work done by the Clemson University Cooperative Extension Service and many other
sources. ldentifying details for the source of the information are provided as the
information is presented.

Irrigation Design

Basic information used in irrigation design including pipe sizing and friction loss,
elevation loss, velocity head, sprinkler placement, application equations, and other
items useful in designing a system. This section will not teach how to design, but will
provide information that may not be readily available.

Irrigation Management

Proper management is the key to successful irrigation. This section identifies several
different management schemes and how they are implemented. Also includes
information and references on the water needs of various crops and monthly normal
precipitation amounts for stationsin SC, NC, and Georgia.

Agricultural Irrigation Equipment

Descriptions and images of many different types of irrigation equipment including
pumps, filters, traveling guns, drip, and other related equipment. Also includes a
listing of Agricultural Irrigation Equipment Suppliersin South Carolinaaswell as
alisting of alter native pumping systems for livestock producers.

Home-made Hydraulic Ram Pump Plans

Plans and alist of materials for construction of a hydraulic ram pump from common
items found in local hardware stores.

Residential and Commercial (Turf) Irrigation Equipment

Descriptions and images of many different types of irrigation equipment including
pumps, filters, spray heads, sprinklers, drip, water meters, and other related
equipment. Also includes alisting of Residential and Commercial (Turf)
Irrigation Equipment Suppliersin South Carolina
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South Carolina lrrigation Pages

SCDHEC Environmental Quality Control (EQC)
Permit Request forms

Linksto SCDHEC EQC Forms page as well asindividual linksto well drilling and
dam construction/alteration forms.

Irrigation Research in South Carolina
Links and information on on-going and past research with irrigation in South
Carolina.

Irrigated Acreage in South Carolina

A listing for each year of the actual acreage irrigated in South Carolina by county and
irrigation method as well as by crop. Thisinformation is compiled for inclusion in the
Irrigation Journal's annual irrigation survey each year.

Irrigation-Related Sites

A list of many varied irrigation sites on the web, including such sites as Richard
Mead'sMicrolrrigation Forum and Thomas Stein'sVirtual Irrigation Library as
well as many manufacturers and suppliers. Sites containing articles of interest are
also included.

Over the next few months we hope to revise many sections at this
site and add many others. Our vision isthat of a site that has specific sections - such

as "irrigation management"”, "irrigation equipment", or "alternative pumping
systems' - with a wealth of information and related web links located in that area.

Welcome! You are visitor

REREE

since 1/28/99

Last modified on 09/08/03
This site created and maintained by Bryan Smith,

Clemson University Cooperative Extension, Laurens County.

The Clemson University Cooperative Extension Service offersits programs to people of all ages, regardless of race,
color, gender, religion, national origin, disability, political beliefs, sexual orientation, marital or family statusand is an
equal opportunity employer. Clemson University cooperating with U.S. Department of Agriculture and South Carolina

Counties. Issued in Furtherance of Cooperative Extension Work in Agriculture and Home Economics, Acts of May 8

and June 30, 1914.
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Tsunami Relief - A 9.0-magnitude earthquake
2% 4| and destructive tsunami has caused massive
%M damage in many countries in South and

4 Southeast Asia. USAID is assisting in the relief

and recovery effort.
Click Hereto Donate Now

Helping Rebuild Iragq - USAID has
~= | been helping Iragis reconstruct their
country since the Saddam Hussein
regime was overthrown in May 2003.

Assistance to Afghanistan - USAID is
helping build a safe, stable society that
meets the needs of its people and
eliminates an environment that breeds
terrorism.

Darfur Humanitarian Crisis - Though
# the security situation continues to
deteriorate and providing humanitarian
assistance is difficult, USAID is doing
al it can to help.

=" | New Global Branding - The USAID

:| Graphic Standards Manual setsthe

ww= | standards for the design of Agency
communications.

Fiscal Year 2004 Performance and
Accountability Report - This report

{1 outlines what USAID has accomplished
and how well we have carried out our
mission.

HIV/AIDS - The U.S. government is the

world leader in responding to the global
pandemic of AIDS and has made the
fight against HIV/AIDS atop priority.

FOLICY

Tsunaml victims.

Site Map
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BUSIMESS CAREERS HOME

S SEARCH
..assistance fur the ,
IWeb Site a

learn more ...

Afghanistan

USAID KEYWORD
I ” GO I

Browse USAID Keyword List

»

IN THE NEWS ...

01/27/05: U.S. Supported Lifesaving Drug Treatment for 172,000
People, During Early Months of President's Emergency Plan for AIDS

Relief

01/26/05: Testimony of USAID Administrator Andrew S. Natsios
before the House Appropriations Subcommittee on Foreign Operations

- US Relief Efforts to Tsunami-Affected Countries

01/18/05: Remarks by USAID Administrator Andrew S. Natsios at the
U.S. Chamber of Commerce Forum: Post-Tsunami Reconstruction
01/11/05: New USAID Mission Director for India Sworn In

01/11/05: Remarks by USAID Administrator Andrew S. Natsios - US
Relief Effortsto Tsunami-Affected Countries

01/10/05: Transcript and Video - President Bush Thanks USAID
Employees and NGO Presidents

12/31/04: Editorial: Responding to Asia's Tragedy, by Administrator

Natsios - Published in The Washington Post
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BLOG BUILDER

New & Improved Blog Builder

Now you can send entries to your Tripod Blog from your cellphone, PDA or pager!
You can also start a Community Blog, upload your digital photos, video and audio
clips, and much more. All for FREE!

Sign up today!

Create & Edit Your Blog | What Is A Blog? »

MOST RECENTLY UPDATED

» agoonyahan's + dns011605's + elizabeth98907's
AQOONYAHAN The Band openarmsnationalcrisiscenter
+ kpidesigns's + gottorah's » punksummers85's
Casting On Got Torah? My Fabulous Life
+ caseybeadle08's + liarsociety's » chickenhouse4's
race liarsociety The Welch Family Christmas
+ dondegrO's + catepolacek's + shorelinecambodia's
Crossing the Red Sea cate's blog The Team Blog - Jan. 19 - Feb. 2, 2005
» dondegrO's + keeponcruising's » dondegrO's
Exceedingly Precious Promises Dagar Reading - Exhortation - Doctrine (1 Tim. 4:13)

BLOG DIRECTORY

Autos Hobbies Relationships/Romance
Business Home/Family Sci & Tech
Careers/Education Kids Seniors
Entertainment Men Shoppin
Finance Miscellaneous Software
Gambling Movies/TV Sports
Games MP3/Music Teens
Gay/Lesbian Multimedia Travel
Hardware News & Media Weather
Health Online Games Web Builder
People/Society Women
Real Estate
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About the ATLAS RAM PUMP

The Atlas Ram Pump is the ram pump whose plans are contained within the book
'All About Hydraulic Ram Pumps--How and Where They Work'.

This is the Original Build It Yourself Plans for the Atlas Ram, the most efficient low Fall/Flow water ram
available. The Author is the inventor and designer of the Atlas and has included his personal e-mail for
answering questions about your ram pump project.

"There Are Imitators" but they have been around for too short a time to be able to help much, and some
won't even answer questions!

This design was developed over years of personal research and experience both

building Atlas Rams and installing them. Feedback from people building or using

ram pumps have been included as well. My own cabin was the testing ground and any new
developments have always been included in reprints of the book. This pump has

provided all my water for over 15 years!

The Atlas Ram Pump as it stands today is a rugged, compact unit able to
withstand 200 psi and pump water to a theoretical 230 feet of vertical lift. The
materials are ALL easily obtained at plumbing or hardware stores, consisting of
galvanized iron plumbing fittings, brass check valves and a PVC pressure
tank (air dome).

The tank has an air bladder (no snifter valve!) which prevents a water-logged or
air-logged condition within the pressure dome, thereby increasing the overall efficiency
of the unit and decreasing the required maintenence. The air bladder is a 12" scooter inner
tube, very common and easy to find.

The clack valve can be any size from 1" to 2", drive pipe as well. The clack valve is
weight activated and adjustable, no spring to break, stretch or adjust.The unit is quiet-
the valves seal with rubber O-rings. The unit is anchored by the sheer weight of a
block of concrete molded around the base, although all working parts are easily
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About the ATLAS RAM PUMP

accessible. The installation is simple, reliable and almost maintenence-free.

There is a detailed site about the Atlas Ram Pump at All About Atlas Ram Pumps

This is a cutaway view of the Atlas Ram \ VA 2, ﬂ,ﬁ
(Ieft) and a corresponding picture (right) "R A L.
-“Pressure Tank or Air Dome..with internal ‘s .-‘f.’ ‘

sealed air volume (12" scooter inner tube)
-*Delivery Pipe Outlet {1/2" or 3/4")
L ~Internal Check Valve (stock check valve)
*Clack Valve (slightly altered check valve)

~*Drive Pipe {(water) Inlet (2" or bushed less)

Questions about the books, ram pumps, quantity orders?
E-mail at: atlaspub@hotmail.com

©2001 Atlas Publications
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About the Origina BUILD IT YOURSELF Ram Pump book
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Start Your Own Blog Today Build an online Photo Album

The Original!
'‘All About HYDRAULIC RAM PUMPS'
Build your own with this book and pump water without electricity!

HOME

About the ATLAS RAM PUMP | About the book | Ordering Information | From the publisher....

ABOUT THE CONTENTS OF THE BOOK
"In Print for over 20 years!"
'ALL ABOUT HYDRAULIC RAM PUMPS How and Where They Work '
Don't be fooled by crude copies! THIS IS THE ONE YOU WANT!

The first section of the book explains in simple terms and with illustrations how the ram pump works, where it
can be set up, and how to keep it working year after year with a minimum of time and energy for upkeep.

The second section gives simple step-by-step plans and detailed instructions for building a fully operational
Atlas ram pump from readily available GALVANIZED and BRASS plumbing fittings. NO welding, drilling, tapping
or special tools, fabrication or skills are required to put this thing together. The design has evolved to a point
where low maintenance and long term reliable service is almost certain, even by a novice. Easy and fun to build,
reliable and sturdy when done.

The final chapter shows how to build an inexpensive ferro-cement water storage tank of any size up to 15.000
gallon capacity. The water storage unit is sometimes overlooked in importance. The-bigger-the-better!! It
will fill eventually. Also usable...commercial plastic water tanks and (new) septic tanks.

The author and designer of the Atlas Ram has included his personal e-mail inside the book

for questions from ram pump enthusiasts, as a sort of after sale service.
Try to get that from a big corporate vendor!

A great resource for self-reliant types, homesteaders, alternative energy users or anyone curious about this 'old-tech’ device
that has been around for so long and works so well.
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About the Origina BUILD IT YOURSELF Ram Pump book

fxiea This handy little book is full of hard-to-find info about
AYDRAILIC RamPUNPS | how and where a hydraulic water ram works and
how to build and install one.

e A ram pump will pump water from a spring or stream
i to & point above this source . It will even worlk with
% artesian wells and static ponds, with no other source
& = 0= of power needed other than falling water.
= e The book details how and where a rarm works, but the bulk of
the book contains complete plans for building your own fully
functional rugged nationally sold Atlas Ram Pump from
readily available galvanized plumbing fittings-for about §50.

About the book...'All about Hydraulic Ram Pumps' ISBN 0-9631526-2-9.
42 pages with illustrations and photos.
Dimensions: standard 8.5" X 5.5"format. Saddle stitch, semi-gloss pages.
3 color cover *now with ‘smudge-not’ clear coating.*
Price is $9.95 + 1.00 postage US in the US. Overseas orders to amazon.com. US Orders to:
Atlas Publications, P.O. Box 265, Murphy, NC 28906

TABLE OF CONTENTS
Part 1-The Hydraulic Ram Pump
pages 1-6
About the Ram Pump
The Ram Pump Sequence
The Cistern and Drive Pipe
How Much Will A Ram Pump Pump?
Part 2-Construction and Assembly Plans
pages 7-26
About The Atlas Ram Pump
Parts List
Exploded View
construction plans follow
Part 3-Installation, Operation and M aintenence
pages 28-32
Setting Up The Atlas Ram
Startup Proceedure
Troubleshooting
Overview
Part 4- Build A Ferro-Cement Water Stoage Tank
pages36-39
Additional Notes and Additions

REVIEWS from satisfied customers:

"We really enjoy the ram you helped us build. We've been enjoying the water without having to
lug it uphill, for well over ayear--with just our rigged improvisations of your instructions. | had
heard rams were noisy, but the steady thud reminds me of aquiet heartbeat and it beats with

about the same cadence. I'd hardly call that noise. Thanks again for your book and help."
Reviewer: Susan Ruth S, Millers Creek, NC.
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About the Origina BUILD IT YOURSELF Ram Pump book

" Great little book! | have built and bought hydraulic ram pumps. | have bought the books
from England, called ram buildersall over the US, and sear ched the net. Don Wilson's

book hasthe clearest directions| have seen."
Reviewer: J.T. Gookin, Lander, WY

" Excellent guide for the do-it-your self person. Not only an infor mative booklet on the topic
of hydraulic ram water pumping, but filled with clear diagrams, part lists and sour ces, and
thorough set-up and troubleshooting sections. Even with a minimal water flow, this pump
performs! Although the priceto build it in todays dollarsis morethan indicated, you can't
go wrong with the sturdy, dependable design. |'ve been moving water over 1200 feet at a
100 foot risefor over 3 months, averaging 600 gallonsin a 24 hour period. Highly

recommended for entry into thisfascinating method of pumping water without power."
Reviewer: Mark Houghton from Ephrata, Washington USA

"Thisisagreat book! A friend of mine used thisbook to build a great ram pump that now
pumpswater up a hill that you can't even walk up!"

Reviewer: the editor of Y 2K aos.com.

" | recelved your book today and immediately read it from cover to cover. Asa
manufacturing engineer for over 30 years, | have been keenly interested in finding
information on the Hydraulic Ram Pump.

| would like to thank you for your very infor mative book. It iswell written, very well

Illustrated...and the best investment | have madein years!"
Reviewer: Jimmy Martin, Williamson, NY

Questions about the book, ram pumps, quantity orders?
E-mail at: atlaspub@hotmail.com
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‘The Origina' DO IT YOURSELF Ram Pump Manual Ordering Information
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'‘The Original' (don't be fooled by imitations)
All About HYDRAULIC RAM PUMPS
How and Where They Work

HOME

About the ATLAS RAM PUMP | About the book | Ordering Information | From the publisher....

Book Ordering Information

Y ou may order these books (click ‘from the
publisher' above for more info. about these
All books are $10.95 ppd books) directly from the author/publisher by
sending a check or money order for

$10.95 ppd per book ($3.00 postage for Canada) to :

Atlas Publications
P.O.Box 265
Murphy, NC

28906

Please specify which book you want. Orders are sent First Class.

Printable Order Form. Print this page (or the image alone-- 3bookorderblank2.gif ), circle
the book you want, and fill out the mailing label for faster service! Include $10.95 per
book, postage isincluded. US orders only, Overseas orders. please go to amazon.com.
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‘The Origina' DO IT YOURSELF Ram Pump Manual Ordering Information
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All About RED CLAWI amall Scale
HYDRALLIC RAM FUMPS Faising the Giant CRAYFISH FARMING
How and where they work Australian crayfish for food and profit

To order any of these books, circle what you want, fill out the mailing label below,
enclose $10.95 per book,
and mail to:

ATLAS PUBLICATIONS

F.O BOX 265
MURFHY, NC 28306

| maintain awebsite for all three books.
There is more detailed info on these books as well as more photos and links.
Atlas Publications

There is adetailed site about the Atlas Ram
- photos and cutaway drawings -
All About Atlas Ram Pumps

Questions about the books, ram pumps, quantity orders?
E-mail: atlaspub@hotmail.com

©2001 Atlas Publications

| don't at present accept credit card payment, asthat would mean raising the price of the
books to cover the added fees. There are many vendor s on the web who carry these books,
although their prices may be higher!
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"The Origina Build Y our Own Ram Pump Manual...Pump water for free!
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The Original!
"All About HYDRAULIC RAM PUMPS
How and Where They Work"

HOME

About the ATLAS RAM PUMP | About the book  c¢; Ordering Information ~ From the publisher....

From Atlas Publications....

Years ago,when | moved to a remote cabin in The Smokies, there was no electricity
available. There was a spring nearby to get water from, but it had to be carried to the
cabin. | knew this had to change, so | began to research some alternatives. Thiswas
before there were any "alternative energy’ stores or catalogs.

Eventually | found some info about 'ram pumps which looked promising. That was
many years ago and the ram | built then has gone through many changes. Fedling that
there must be otherswith similar needs (there are!) | began to compile and draw and
write. Remembering when | built the first crude improvisation of Ersa Kindel's design,
there was a moment when the old light-bulb-in-the-brain went off. | got it!..saw how
the ram worked. And so simple, really. Could | help others understand aswell? The
restis history.

This book has been helping people with ram pumps for over 20 years, and now there
are imitators....But they won't answer your questions!
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"The Origina Build Y our Own Ram Pump Manual...Pump water for free!

Thisbook 'The Original' All About HYDRAULIC RAM PUMPS--how and where they
work contains plans for the design that evolved through trial and error. The Atlas Ram
isnow simpler and cheaper to build, morereliable and efficient than ever. Any new
developments and user experiences are added to each reprint of the book. It just keeps
getting better. A great resource for self-reliant types, homesteaders, alternative energy
usersor anyone curious about this'old-tech’ device that has been around for so long

and works so well.
ki All About Hydraulic Ram Pumps
e i How and Where They Work

(ISBN 0-9631526-2-9)
T The ram pump, or water ram, is avery useful 'old-tech'
o re e device that has been around for many years and is as useful
today as ever. It can pump water from a flowing source of
- water to apoint ABOVE that source with no power
_ requirement other than the force of gravity. Invented
i before electric water pumps, this rugged, simple and
reliable device works continuously with only 2 moving
parts and very little maintenence. Typically installed at
remote home sites for domestic water supply, watering livestock, gardens, decorative lily and fish ponds, water wheels
and fountains. Because it uses no power, aram pump can be used where water would normally not be used and would
flow on downstream. This book explainsin simple terms and with illustrations how the ram pump works, where and
how it can be set up, and how to keep it going. The second section of the book gives step-by-step plans for building a
fully operational Atlas Ram Pump from readily available plumbing fittings and which require NO welding, drilling,
tapping or special tools to fabricate. The final chapter shows how to build an inexpensive ferro-cement water storage
tank up to 15,000 gallon capacity. The author/designer includes his personal e-mail for questions about your Atlas Ram.
More about ram pumps here: Hydraulic Ram Pumps

Order book RMB, only $9.95 plus $1.00 First Class Shipping (U.S. funds, Canada add $3.00).

BOOK REVIEWS

EE
III i P

Reviewer : jtgookin@nols.edu from Lander, Wyoming: "A great little book!!! | have built
and bought hydraulic ram pumps. | have bought the books from England, called ram builders
all over the US, and searched the net. Don Wilson's book has the clearest directions | have

® From: E.J.Samson-
- bigbear 128@juno.com Hi again. |
thought | would let you know how | §

. see--GREAT! | was skeptical at first &
didn't see how it could work. After

& hooking it al up, we are pumping

m water 125 ft. high and over 400 ft.
away..not alot of water, but enough:
around 12 to 15 gallons an hour!

Thanks again! Sincerely, Ernie Samson.
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"The Origina Build Y our Own Ram Pump Manual...Pump water for free!

Reviewer: Jimmy Martin, Williamson, NY: "l received your book today and immediately
read it from cover to cover. As a manufacturing engineer for over 30 years, | have been
keenly interested in finding information on the Hydraulic Ram Pump. | would like to thank
you for your very informative book. It iswell written, very well illustrated...and the best
investment | have made in years!"

MORE BOOKS FROM ATLAS PUBLICATIONS

Small Scale Crayfish Farming for food and r' ' 1
profit :
(ISBN 0-9631526-1-0)

This useful book--a bare bones, how to manual--explores how
to raise crayfish in asmall country setting. It isa surprisingly
complete (for its size) factual compilation of years of
University and industry research as well asindividual findings
on the culture of freshwater crayfish. It iswell known that
farmed crayfish will grow to a much larger size than the wild
ones, and much more rapidly, if given optimum conditions. These conditions are easily
reached, and are much less strict than most aguaculture species. Prepared in a number of
tasty ways, freshwater crayfish are highly regarded as a delicacy both here and abroad. They are similar to lobster and
shrimp in taste and texture, and are an excellent source of high quality, low-fat protein. Targeting the small farmer or
backyard hobbyist, this book outlines specific guidelines for pond construction and efficiency, food and environmental
needs, tank culture, egg & juvenile production for stocking, processing & sale...of the best species of freshwater
crayfish for aquaculture in all areas of the US. More about crayfish farming here: Crayfish Farming

Order book CRB; only $9.95 plus $1.00 First Class Shipping. (U.S. funds, Canada add $3.00)

Two of the most popular
varieties for culture. Both
grow toover 1 0z. in
weight in one growing
season, under ided

\ conditions of temp,
aeration, density, turbidity and feeding!

from 'BACKWOODSHOME MAGAZINE' by Dave Duffy, editor: "Thisisasmall but
useful book..a bare bones 'how-to' manual on how to raise crayfish in asmall country setting.
Wilson is aclear, informative writer, and this book is in that vein..short and to the point. No
fluff. 1 likeitalot."

From 'WHOLE EARTH REVIEW' by Kevin Kdlly, editor: "Crayfish look and taste like
small lobsters, but can be grown in aback lot pond. They can be raised anywhere in the 48
states, and thrive on amost any kind of feed. They require only a shallow pool of fresh
water, are self-replenishing and easily caught. Thereis backyard gourmet protein for
homesteaders here. This self-published how-to booklet will guide your crustacean dreams.”
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"The Origina Build Y our Own Ram Pump Manual...Pump water for free!

RED CLAW

RED CLAW! Raising the Giant Australian Crayfish
(1SBN 0-9631526-3-7).

The Red Claw crayfish isanew and very promising aquaculture
species. The Red Claw is very similar to the native American species,
except that it grows to aHUGE size--almost to that of alobster! There
are several other notable differences, such as year-round breeding,
awesome fecundity... often over 700 eggs per breeder! They also have a
non-aggressive nature, which allows many more Red Claw crayfish to
live happily in a given space than would the native American crayfish.
This book is one of the few sources for complete information on all aspects of the culture of -
this lobster sized freshwater crayfish. Compiled from leading edge research direct from Australia as well as |nd|V|duaI
and University findings from all over the U.S. this book dispels the hype and furnishes the facts about this little
known but highly prized new aguaculture species. Fish farmers have managed to become major playersin this
bottomless market in only a couple of years. Small scale family run operations are harvesting 'short lobsters' in less than
ayear, and the startup costs are relatively low. There are not many Red Claw crayfish reference books, and this book
packs all the info you may need into a small price. Included in the book are photos from down under, food and feeding
regimens needed to raise the Red Claw to giant size, well managed pond and tank factors, hatching and juvenile
production, stocking methods, sources of supply (Spiny Fins Hatchery- Sfins1248@aol.com ); processing and sale tips,
and marketing recommendations.

More about the Red Claw here: Red Claw Crayfish Farming

Order book AUC only $9.95 plus $1.00 First Class Shipping (U.S. funds).

From 'AQUACULTURE MAGAZINE' by JamesW. Avault Jr., book review editor:
"This book is compiled from information from David O'Sullivan of the University of
Tasmania, David Rouse of Auburn University, and several private companies growing Red
Claw in Americaand Australia. It is developed as a manual for the crayfish farmer. It covers
all of the important topics a beginning farmer would need to know. This book is easy to read
and should be a help to anyone who wants a book of Red Claw aguaculture in a condensed
version. David O'Sullivan and David Rouse are highly respected researchers of Red Claw."

Reviewer: Charles Showalter (charles@redclaw.com) from Pittsburgh, Penn. "First off,
| would like to thank the author for writing this book on Red Claw Culture and especially for
including the section on information resources. The book was able to bring alot of great
information together, and presented it in a manner that made the average 'water farmer'
comfortable with Red Claw production. This must not have been an easy task, considering
the lack of available information. After reading the book | decided to dig deeper and became
excited with the possibilities. The book was correct in stating that thisindustry isin it's
infancy and quite likely will grow fast. | now operate the Red Claw Crayfish Hatchery in
Pittsburgh and have a very successful web site. And this book got me started!"

To place an order for any of these books,
send check or MO for $10.95 US per book ($12.95 Canada) to:

(please indicate which book)
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Atlas Publications
P.O. Box 265
Murphy, N.C. 28906

Or usethishandy PRINTABLE ORDER FORM

Thereisdetailed info about these books aswell as useful links at:
Homestead Books

Questions about the books, ram pumps, book quantity orders?
E-mail at: atlaspub@hotmail.com

©2001 Atlas Publications
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Boeing has instituted temporary additional virus filtering
on our inbound forward proxy servers.

. The Web Forward Proxy service is blocking in accord with: Protecting Against Malicious
Code policy

. If this filtering has affected business related data that you are sure is not infected with a
virus, you can contact the customer help center at 425-234-0911 for assistance.
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All About Hydraulic Ram Pumps
How and Where They Work
(I1SBN 0-9631526-2-9)

Theram pump will pump water from a flowing sour ce of water to a point above that source
with no other power required. A full description of how to build and install oneis contained in
this book

Home Hydraulic Ram Pumps Atlas Ram Parts Crayfish Farming Red Claw Crayfish Farming

WHAT ISA RAM PUMP?
The hydraulic ram pump is areliable, old-time water pump that works just as well today as ever. Ongoing resear ch indicates the Great
Pyramid may actually have been a gigantic ram pump..built to pump drinking water to public water fountainsin the cities above
the Nile flood plain! (Pyramid Pump) Often called awater ram, one of these simple devices can pump water from a flowing sour ce of
| water (spring, creek, river, etc.) to any point above the source, and this without any power requirement except the for ce of water
' moving downhill, contained inside a ‘drive pipe’. This rugged and dependable device istypically installed today at remote home sites
=== and cabinsthat are off the power grid and would otherwise be without awater supply. Sometimes aram is used as a backup water
- system, or for watering livestock, gardens, decorative lily ponds, water wheels or fountains. Simply because a ram uses no power opens
- up aworld of possibilities for using water that would otherwise flow on downstream,wasted. All that isreally required is the surface

water source. The water has to be moving...not much, but some. The creek need not be large either - 4 gallons per minute is the
minimum.

TYPICAL RAM PUMP SETUP
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All About Atlas Ram Pumps

(A) Water source; can be ariver, stream, spring, or pond.

(B) Supply pipe. Goes from the source to the collection barrel downstream (below the source).

(C) Callection barrel or intake barrel. The water is collected here. Water level stays at the level of the source.

(D) Drive pipe. About 100 ft. long; brings the water to the pump and provides the power to the pump, somewhat like a battering ram. Probably the least understood and most
important part of the ram pump system. Typically black plastic pipe, 1" to 2" dia., generally matched to the size of the clack valve on the pump.

(E) Ram Pump. Starts and stops the movement of the water column in the drive pipe through the clack valve (gold colored). Also redirects a portion of the water (10%-15%)
to the pressure tank through the internal check valve or one-way valve. This portion leaves the pump and rises to the end use area through the...

(F) Délivery pipe which goes to the storage tank, garden, house...wherever the water is needed. Typically of 1/2" or 3/4" black plastic pipe.

ATLASRAM PUMP CUTAWAY

This iz a cutaway views of the Atlas Ham
{left) and a corresponding picture (right)

-*Pressure Tank or Air Dome..with internal
sealed air volume (12" scooter inner tube)

~*Delivery Pipe Outlet {1/2" or 3/14™)
-—Internal Check Valve (stock check valve)
~*Clack Valve (slightly altered check valve) -

*Drive Pipe (water) Inlet (2" or bushed less)

ABOUT THE ATLASRAM PUMP
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(LEFT) The 'air dome' or 'pressure tank' removes easily to access the -
'sedled air volume'. The air dome is of heavy-duty 220 psi PV C well-

casing.

. The Atlas Ram Pump is the simplest and most efficient low flow / fall ram pump

available today. Designed to be simple to build-- with NO drilling, tapping or
welding involved in its construction; the materials and fittings are readily
available at most hardware stores. (LEFT) The Atlas Ram Pump...water enters
from the right through the drive pipe, delivery out the left. "Waste' water out the
clack valve (brass). (RIGHT) The Atlas Ram is compact, rugged and easily
carried.

(RIGHT) The sealed air volume, in this case a 12" scooter inner tube, eliminates the possibility of an air-logged or water-logged condition inside the air dome. This promotes
the overall reliability and efficiency of the Atlas ram pump.

(LEFT) The tank-mount ‘tee' fitting removes easily to access the check valve. This
israrely if ever needed, unless to remove debrisif the intake screen is breached.

(RIGHT) The clack valve removes easily for checking or maintenence, very rarely
needed also.

Click here for more on Atlas Ram Pump Construction

ABOUT THE BOOK
42 pages with illustrations and photos.
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All About Atlas Ram Pumps

i This book explainsin simple terms and with illustrations how and where the ram pump works, how it can be set up, and how to keep it working
HYDRAULIC RAM PUMPS | year after year with a minimum of time and energy.

WO ARG WHEEL THEY WOHE

. The second section of the book gives step-by-step plans for building afully operational Atlas Ram Pump from readily available plumbing fittings,
s with NO welding, drilling, tapping or special tools needed. The design has evolved to a point where low maintenence and long term reliable service
isalmost certain, even by anovice.

¢ Thefinal chapter shows how to build an inexpensive ferro-cement water storage tank up to 15,000 gallon capacity.

FROM THE AUTHOR & PUBLISHER... Years ago, when | moved to aremote cabin in The Smokies, there was no electricity available. There
was a spring nearby, to get water from, but it had to be carried to the cabin. | knew this had to change, so | began to research some alternatives.
Eventually | found some info about 'ram pumps' which looked promising.

That was many years ago and the ram | built then has gone through many changes. Feeling that there must be others with similar needs (there arel) | began to compile and
draw and write. The book 'All About HY DRAULIC RAM PUMPS How and Where They Work' is the result. It contains plans for a design that has evolved through trial and
error. The Atlas Ram is now simpler and cheaper to build, more reliable and efficient than ever. Any new devel opments and user experiences are added to each reprint of the
book. It just keeps getting better! A great resource for self-reliant types, homesteaders, aternative energy users or anyone curious about this 'old-tech’ device that has been
around for so long and works so well.

Read below what some people have said about this book...

"Don, Thisisa picture of theram | made from your book.

Madeit for my daughter and son-in-laws place at Scaly M ountain, N.C.

Haven't installed it yet, but I'll be moving up there soon and we will get it going then. I'll let you know
how it works.

Thanksfor areal fun project.”

Walt LeRoy, Darien, GA.

& Ascan be seen from the pictureto theright, Walt has mounted hisram on an anchoring base of steel.
@ Thecorner spikesare meant to bedriven into the creek bed, anchoring the unit quite nicely. An
excellent innovation, which also makes the concr ete base unneccessary.

Mr.LeRoy isin his80's.

" Great little bk! | have built and bought hydraulic ram pumps. | have bought the books from England, called ram builders
all over the US, and sear ched the net. Don Wilson's book hasthe clearest directions| have seen." Reviewer: jtgookin@nols.edu
from Lander, WY
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All About Atlas Ram Pumps

"| received your book today and immediately read it from cover to cover. Asa manufacturing engineer for over 30 years, |
have been keenly interested in finding information on the Hydraulic Ram Pump. | would liketo thank you for your very
informative book. It iswell written, very well illustrated..and the best investment | have madein years!" Reviewer :Jim Martin,
Williamson, NY

"Wereally enjoy theram you helped us build. Thanksfor just knowing we could call if we got snagged. We've been enjoying
our water without having to lug it uphill...for well over ayear, with just our rigged improvisations of your instructions. | had
heard rams wer e noisy, but the steady thud reminds me of a quiet heartbeat and it beats with about the same cadence. I'd
hardly call THAT noise. Thanksagain for your book and help." Reviewer: Sue Story, Millers Creek, NC

Home Hydraulic Ram Pumps Atlas Ram Parts Crayfish Farming Red Claw Crayfish Farming
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Small Scale CRAY FISH FARMING for food and profit

(1SBN 0-9631526-1-0)

Freshwater crayfish are highly regarded as a delicacy asthey are very similar to shrimp or lobster in
taste and texture...nigh protein and low-fat.

Home Hydraulic Ram Pumps Crayfish Farming Red Claw Crayfish Farming

The crayfish isa very promising aquacultur e species.

This book is one of the few sources for complete information on all aspects of the culture of large-sized
freshwater crayfish. Compiled from leading-edge research direct from University and individual findings all
over the U.S,, this book dispels the hype and furnishes the facts about this well known and highly prized
aquaculture species. Fish farmers have become major players in this bottomless market in only a couple of
years. Small scale family run operations are harvesting 'short |obsters' in less than ayear, and the start-up costs |
are low. Included in the book are photos, food and feeding regimens needed to raise crayfish to giant size, well
managed pond factors, hatching and juvenile production, stocking methods, sources of supply Crayfish
Suppliers, sale & processing tips, and marketing recommendations. This book is easy to read, well organized,
and packed with hard to find information. Targets the small farmer or homesteader.
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Atlas Publications-inexpensive how-to books for the homestead.

L ook at the huge crawfish to the right. That'sa 5 gal. bucket they're in! How did they get so big? The answer is
simple...ideal growing conditions. These are acommon variety of crayfish found all over the U.S. except the South where
summers are too hot for them. Given the right conditions, they can attain this size (and larger!) in a single season. After the
first year, crayfish are 'self-stocking’, meaning they propagate naturally if allowed to. It is more efficient to raise the young
in tanks (giving a 98% survival rate), but that requires a little more effort. Careful harvesting can produce ever-larger
specimens if the largest crayfish are returned to the pond to reproduce.

The best production is obtained with a combination of natural and processed feeds. Natural sources include hay, grass and
other vegetation. Processed feeds include range pellets, dog food, sinking fish food, and of course crayfish feed. Stock can
be obtained from existing crayfish farms as juveniles or adults, or one can capture alocal variety of crawdad quite easily.

(left) Thisis a somewhat rare variety of crayfish (Pacifasticus), found in Pacific
Northwest streams and |akes. It grows much larger than other varietiesin the U.S;;
unfortunately it takes 18 months or so to mature and breed. This makes it not too well
suited for culture..except in that region.

Sometimes called a 'short |obster, this variety can be raised indoorsin tanks. These
can be relatively easy and inexpensive to establish and manage. Using tanks can et _— = =
create an extended growing season, necessary in colder climates. Other benefits of tank culture include..controlled envi ronmental factors
(turbidity, temperature, waste management), safety from predators, and controlled feed intake--all of which produce maximum growth
rate, highly efficient reproduction rates, and the highest possible weight at harvest.

Simple selective breeding can increase the size and disease resistance of successive generations, as in the now famous 'Super Shrimp' of
Mexico.

Thereare over 300 species of freshwater crayfish in the U.S.A...all sizes, colors, temper ments. There are several varietiesthat
thrivein almost every environmental niche. Some are better suited for farming than others, and thereis a suitable species for
almost any climatein the U.S.

BOOK REVIEWS:

Reviewer: A reader from Paintsville, KY: " Thisisan excellent source of information for people who want to start a crayfish farming business. It coversall aspects,
including pond and tank culture, sexing, feeding requirements, and sourcesfor crayfish”.

from'BACKWOODSHOME MAGAZINE' by Dave Duffy, editor: " Thisisa small but useful book..a bare bones 'how-to' manual on how to raise crayfish in a
small country setting. Wilson isa clear, informative writer, and thisbook isin that vein..short and to the point. No fluff. | likeit alot."

Reviewer: Terri Primavera: " Both thisbook and the Red Claw book were great! | stayed up really late perusing them last night. I'm hoping to visit a couple of local
farmsin the near futurein the hopesto learn more about starting my own crayfish farm.

from 'AQUACULTURE MAGAZINE' by James W. Avault, book review editor & former editor of the Journal of World Mariculture: " This 45 page book is
broken down into two sections, easy to read, well organized..and packed with infor mation."

Home Hydraulic Ram Pumps Crayfish Farming Red Claw Crayfish Farming
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Red Claw!
Raising the Giant Australian Freshwater Crayfish

(ISBN 0-9631526-3-7)

The Red Claw crayfish is very similar to the native American crayfish, except that it growsto a
HUGE size--almost to the size of alobster!

Home RamPumps Crayfish Farming Red Claw Crayfish Farming FEATURED RED CLAW FARM

RED CLAW RED CLAW!

s oo it At Raising the Giant Australian Freshwater Crayfish

The Red Claw crayfish isa new and very promising aguaculture species. This book is one of the few sources for
complete information on all aspects of the culture of this lobster-sized freshwater crayfish. Compiled from leading-edge
research direct from Australiaas well asindividual findings all over the U.S., this book dispels the hype and furnishes
the facts about this little known but highly prized aquaculture species. Fish farmers have managed to become major
playersin this bottomless market in only a couple of years. Small scale family run operations are harvesting short
lobstersin less than a year and the start-up costs are low, the reproduction rate is high and the profit is great!

From Fish Farming | nternational- "The production of freshwater crayfish native to Australia, especialy in closed systems, makes for ideal
local development projectsin rural communities', says Dr. Theo Ratte, an expeienced international fisheries and aquaculture scientist.
"Closed systems, with all the benefits they offer, can be relatively easily and inexpensively established and managed. Some benefits include
safety from predators, controlled feed intake, controlled environmental factors-(turbidity, temperature, waste management) all of which
produce maximum growth rate, highly efficient reproduction rates, and the highest possible weight at harvest. Simple sel ective breeding can
increase the size and disease resistance of successive generations, as in the now famous 'Super Shrimp' of Mexico".
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The redclaw is a valued aguarium species with their exotic
coloration. They are not aggressive, and they reproduce
rapidly and easily.

Why red claw crayfish?

The redclaw crayfish species possess qualities which make
& it particularly well suited for intensive aguaculture.
Redclaw reproduce rapidly and grow to market sizein less
than ayear. The meat is arguably more healthy than i R - ; ok
traditional seafood products asit islow in fat, cholesterol and salt. The speciesis economlcal to produce is Iobster Ilke in
appearance and compares favorably in both flavor and quality with other marine crustaceans. Redclaw are often described as having a similar flesh texture and flavor to that
of alobster. Local demand for redclaw is strong with aslittle as 4% being exported. Significant export potential has been identified for future production expansion.

LR T he redclaw reproduces rapidly and easily for commercial hatcheries or

' farming.

Each female can produce from 500 t01400 young each breeding cycle,
depending on her size. Breeding takes place year round with proper water
temperature, quality and simple feeding regimens.

There are plenty of esablished redclaw hatcheries and farmers offering stock
and supplies for redclaw and other crayfish stock. We have alist of suppliers
at this page--Redclaw and Crayfish Suppliers. This pageis set up to be

R T ‘printer-friendly’, you can easily print this page on a single sheet, or simply
view |t Just cI|ck the bI ue letteri ng link. Updated regularly.

'Stick-Fins Featured Red Claw Farm

. Hereisayoung Red Claw breeder. Y ou can
see the color & size of the crawfish, and the
~ large number of eggs.

From Stick-Fins Fish Farm, Florida

BOOK REVIEW
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Atlas Publications-inexpensive how-to books for the homestead.
From 'SMALL FARM TODAY' by Ron Macher, editor: "Both of these booklets ('Small Scale Crayfish Farming' and 'Red Claw! Raising the Giant Australian Freshwater

Crayfish') offer inexpensive, detailed information on the possibilities of raising crayfish for food and profit on a small acreage. There are not many crayfish reference books,
and these two small books pack al the information you will need into atiny price.”

Home RamPumps Crayfish Farming Red Claw Crayfish Farming FEATURED RED CLAW FARM
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Books on Crayfish Farming, Red Claw Farming and Ram Pumps

..
- hd

Atlas Publications offers several unique and inexpensive publications for the
homesteader or anyone who may be interested in raising freshwater crayfish
or Giant Australian crayfish (Freshwater Lobsters) for food and profit, as well
as persons wanting info on Hydraulic Ram Pumps and / or how to build and
install a simple, rugged and efficient Atlas Ram Pump and 'Pump Water For
Freel'.

The books below are available direct from the
author / publisher Atlas Publications.
Small Scale Crayfish Farming for food and pr ofit
(ISBN 0-9631526-1-0)

This useful book--a bare bones, how to manual--explores how to raise crayfishin a
small country setting. It isasurprisingly complete (for its size) and factual
compilation of years of University and industry research as well asindividual
findings on the culture of freshwater crayfish. Prepared in a number of tasty ways,
freshwater crayfish are highly regarded as a delicacy both here and abroad. They
are similar to lobster and shrimp in taste and texture, and are an excellent source of
high quality, low-fat protein.

Targeting the small farmer or backyard hobbyist, this book outlines specific
guidelines for pond construction and efficiency, food and environmental needs,
tank culture, processing and sale, of the best species of crayfish for aquaculture in
al areas.

More about American Crayfish Farming: click here

Order book CRB, only $10.95 ppd. Canada add $3.00 (U.S. funds).
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RED CLAW

RED CLAW! Raising the Giant Australian Freshwater Crayfish
(ISBN 0-9631526-3-7).

The Red Claw crayfish isanew and very promising aquaculture species. This book is one of
the few sources for complete information on all aspects of the culture of thislobster sized
freshwater crayfish. Compiled from leading edge research direct from Australiaas well as
individual and University findings from all over the U.S. this book dispelsthe hype and
furnishes the facts about this little known but highly prized new aguaculture species. Fish
farmers have managed to become major players in this bottomless market in only a couple of
years. Small scale family run operations are harvesting 'short lobsters in less than ayear and
the startup costs are relatively low.

Included in the book are photos from down-under,
food and feeding regimens needed to raise the
Redclaw to giant size, well managed pond and tank
factors, hatching and juvenile production, stocking
methods, sources of supply (Red Claw Suppliers),
processing & salestips, and marketing tips.

More about Red Claw Farming: click here

Order book AUC, only $10.95 ppd. Canada add $3.00 (U.S. funds).

All About Hydraulic Ram Pumps - How and Where They Work
(ISBN 0-9631526-2-9)

The ram pump, or water ram, is a very useful 'old-tech' device that has been around for
many years and is as useful today as ever. It can pump water from a flowing source of
water to apoint ABOVE that source with no power requirement other than the force of
gravity. Invented before electric water pumps, this rugged, simple and reliable device
works continuously with only 2 moving parts and very little maintenence. Typically
installed at remote homesites for domestic water supply, watering livestock, gardens,
decorative lily and fish ponds, water wheels and fountains. Because it uses no power, a
ram pump can be used where water would normally not be used and would flow on
downstream.

This book explainsin simple terms and with illustrations how the ram pump works,
where and how it can be set up, and how to keep it going. The second section of the
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Books on Crayfish Farming, Red Claw Farming and Ram Pumps
book gives step-by-step plans for building afully operational Atlas Ram Pump from
readily available plumbing fittings and which require NO welding, drilling, tapping or
special tools to fabricate.
The final chapter shows how to build an inexpensive ferro-cement water storage tank
up to 15,000 gallon capacity.

Order book RMB, only $10.95 ppd. Canada add $3.00 (U.S. funds).

To 6iaée an order, send
check or MO to:

Atlas Publications
P.O. Box 265
Murphy, NC

28906

51-1-0]

Click on the book to
find out more about
ram pumps and this
book (authors site).

Click the book to find
out more about this
book and Red Claw.

Click on the book to
find out more about
this book and
small scale
Crayfish Farming

_ ATLASPUBLICATIONS =~ .«
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OR: Use this handy
PRINTABLE ORDER FORM

Questions about the books or their
content, ordering or quantity
orders? Please feel free to...

For details on the
Atlas Ram Pump
(photos & drawings)

CLICK HERE

Stick-Fins Fish Farm
Redclaw Crayfish

production facility.
click the picture to go there

get your own web site! -hmgsﬁ;'gugtead'
try it FREE for 30 days your web site company
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Help with using Acrobat to download catalogs and files from N. Collier, Publisher

HELPWITH ADOBE ACROBAT READER

Adobe Acrobat Reader isagreat way to download large, complex documents such as our catalog, IFitis
set up right. However, for some inexplicable reason, it does not come set up right! If your computer
locks up when you try to download, you either don't have Acrobat Reader or it needs adjusting. Don't
worry, it's easy to fix.

Why use Acrobat? What isa"PDF"? When we prepare our auction catalog for the print shop, we end
up with afile that would take four days to download! With Adobe Acrobat, we can convert that to a
version that looks great on the screen and downloads in less than 15 minutes! The advantage of this
"Portable Document File" becomes clear.

Do you have the Acrobat Reader? If you don't find it in your program directory and don't see the logo
FOF

sioe] O your desktop, you probably don't. If you click the "get reader” logo below, it should link you
directly to the Adobe download page where you can get your free copy. Just answer afew questions and
choose the right version for your machine. Thisisabig download, so it takesawhile. (Netscape offersa
free "smart download" program that's great with long downloads if you have problems with dropping the
phone connection.) After you have it on your hard drive, click it or follow Adobe's directions to install.
After it isinstalled, you can make your adjustments. If you have Version 4, there is no advantage in
upgrading to Version 5.

F.Y Get Acrobat
Adube Reader

We now need to disable "web integration.” Follow these stepsif you are a PC user. Mac userswill find
the procedure to be similar, but different.

If you have Acrobat 5, open the program, click EDIT, PREFERENCES and OPTIONS. Unclick all four
web browser options and gracefully make your way out of the program. That'sit!

If you have Acrobat 4, open the program, click FILE, PREFERENCES and GENERAL. Unclick "Allow
Background Downloading” and "Web Browser Integration.” Click OK and exit the program. Things
should work fine, now.
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Adobe Reader - Download
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I United States
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Support Purchase Lompany

Adobe Reader

Download Adobe Reader

Thank you for your interest in Adobe® Reader® 7.0 — free software that lets you view,
print, search, and share Adobe Portable Document Format (PDF) files more securely

using a variety of platforms and devices. Commenting tools enabled by Adobe
Acrobat® 7.0 Professional software let you actively participate in document reviews.
Adobe Reader 7.0 features a faster launch time and real-time zooming and panning.

Linux Beta: Thank you for your interest in the pre-release program for Adobe Reader
7.0 for Linux. Due to the overwhelming response received from customers, we have
closed the pre-release program. To download released versions of Adobe Reader for
different platforms, please follow Step 1 below to select your platform, language and
connection speed.

IMPORTANT: Please review the system requirements before downloading and installing
Adobe Reader 7.0.

To distribute Adobe Reader software or place an "Includes Adobe Reader" logo on your
Web site or printed material, see details.

Step 1 of 2

Choose your language and platform. Your selection will determine the
version of software that you will download.

Language Platform
I English IChoose a platform
Step 2 of 2
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Adobe Reader - Download

The platform and language combination specified will determine the version
of Adobe Reader that you will receive.

@ Full version: You will receive the full-featured version of Adobe Reader
software. Recommended for broadband users.

O Basic version: You will receive a compact version of Adobe Reader software
without all available options. This version will transfer more quickly over dial-up
connections.

By downloading software from the Adobe Web site, you agree to the terms of our
license agreements. Please read the following license agreements before
downloading:

Adobe Reader license agreement

An accessible, text-only Adobe Reader download page is available if you are using a

screen reader. An Adobe Reader archive page enables you to find and download an

earlier version of Adobe Reader.

Copyright © 2005 Adobe Systems Incorporated. All rights reserved.

. Terms of Use

. Online Privacy Policy

. Accessibility

. Preventing software piracy

. Permissions and trademarks

. Product license agreements
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Things
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The Folk Ram Pump

Michael Welch

©1994 Michael Welch
Tested by Michael Welch, Cara Smith and classmates
of Humboldt State University’s International
Development Program (Susan Brinton, Christopher
Herbst, Christine Parra, David Potter, Jon Raybourn,
Dav Camras, Daniel Oros, Mike Orr, and Wallapa
Wongsuwan).

The Site

Cara Smith of Fieldbrook, California had a problem.
Every year in August, her spring flow reduces to a
mere trickle. As the Northern California drought got
worse year after year, so did her spring’s ability to
supply her household needs. She needed a permanent
solution to her problem.

Fortunately, a nice creek crosses Cara’s property, and
it flows year round. But, it is 360 feet in elevation below

her water storage tank, which gravity feeds to her
home. | had been looking for a site to adequately test
the Folk ram pump, and this seemed like it would work.
| had been attempting to test the pump on my own
system at my home. While it worked well enough for
me, my flow was too small to really put the pump
through its paces.

So what is a ram pump anyway? Ram pumps use a
downhill water pressure to pump a portion of that water
even higher uphill to a holding tank. No other source of
power is needed.

We enlisted the help of HSU’'s International
Development Program to design, build and test the ram
pump system. But that's a story in and of itself that we
may tell in a future HP article. For now, suffice it to say
that this academic program prepares students to help
third world countries with their development
requirements, and strongly emphasizes appropriate
technology to meet these countries’ needs.

The Pump Arrives

When | received the Folk ram, | was surprised to see
that it was in pieces. Normally, Jim Folk ships his
pumps completely assembled, ready to install. But, Jim
knew that | was very interested in the workings of his
pumps, so he sent it to me disassembled, with a
labeling tag on each component explaining the why’s
and the how’s of its design and use. | really
appreciated that, but any other customer can expect
the pump to arrive well-packed and already assembled.
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His largest pump, however, is too heavy to ship by
UPS, so it comes in two pieces easily bolted together.

This pump is heavy-duty. Its body is thickly cast and
machined from high-grade aluminum alloy, and the
inner components and the bolts make use of stainless
steel. The internal “valves” are made of thick, bonded
rubber seals.

A feature of the Folk ram not found in most ram pumps
is a strong rubber diaphragm which separates the
delivery water from the pressurized air chamber. This
diaphragm keeps the air from mixing and exiting with
the delivery water, thus eliminating the need for a
“snifter valve” to replenish the air chamber.

Other features of the Folk ram pump include larger-
than-usual impetus and check valves for faster reaction
time and a large air dome to minimize delivery water
pressure pulsations and thus decrease friction loss.
The impetus valve stroke length is easily adjustable to
change the frequency of pump cycles, which changes
the amount of water the pump uses and delivers.

Installation

The Folk ram arrived with adequate instructions on
how to install, maintain and run it, but there is some
room for improvement. Jim Folk told me that he wanted
to do a better and more detailed manual for the pump.

Cara's Water Delivery System

Settling Tank to Storage Tank
(not to scale)

ettling Tank
(300 gal.)

a

Drive Pipe

Supply line

from creek
weir

Pump Head

A

Ram Pump

Delivery Pipe

Things that Work

One great thing about Jim Folk is that it is as important
to him that the pump works well as it is to sell the pump
in the first place. If you have problems with your
installation or operation, he will work with you in detail.
It’s just how he is, and most people can really
appreciate it. For example, there was a problem with
the bonded rubber the pumps used in their valves.
When Jim discovered the defect, he automatically sent
every pump owner a new set of valves, using improved
materials, and he did it free of charge.

Long distance water pumping systems have so many
variables that every installation is different. In our case,
the terrain was very steep and somewhat rugged. In
order to get adequate vertical drop to run the pump, we
had to snake the supply pipe 420 horizontal feet from
the source to a settling tank, and then go steeply down
the hillside to the pump site with the drive pipe. The
cost of having to run such a long horizontal distance
was a reduced supply available to the pump. While
Cara’s creek flows at about 72,000 gallons per day, our
420 feet long, two inch diameter supply pipe with five
feet of head between the creek inlet and the settling
tank would make 5,400 gallons per day available to the

pump.
Most installations will be more straightforward than
ours, and less expensive as a result. The price of the

Storage Tank
(500 gal.)

Delivery Head
360

Conduit (under road)
(20 ft.)

(1300 ft.)
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pressure
valve

impulse

How a Ram Pump Works

All ram pumps work on the principle of momentum
which is controlled by a cycle set up by the interaction
of two valves in the pump.

When the impetus valve is opened (this must initially
be done by hand to start the pump cycling), water
begins to flow down the drive pipe and through the
impetus valve as in Figure 1. When the drive water
reaches a certain velocity, water friction slams shut the
impetus valve as in Figure 2. The momentum of the
water carries past the closed impetus valve, forcing
open the flapper valve and pushing water past it to
pressurize the air chamber above the water level. In
Figure 3, the water pressure above the flapper valve
overcomes the spent momentum below it, forcing the
flapper closed again. The water that made it past the
flapper in Figure 2 is then forced by the extra air
pressure up the delivery pipe. Since the momentum of
the water coming down the drive pipe was stopped, the
impetus valve falls open, allowing the water to flow
down the drive pipe again as in Figure 4 (just like
Figure 1), starting the cycle over again.

This process occurs over and over again until
something happens to stop the cycle. Ram pumps can
cycle anywhere from 25 to 300 times per minute. The
frequency of the cycle is adjustable by changing the
length of the stroke of the impetus valve. A longer
stroke produces a lower frequency. This means more
of the supply flows to and through the pump and more
is pumped up the delivery pipe.

The stroke is adjusted to restrict the amount of water
used to the amount available, or if supply is unlimited,
to regulate the amount delivered to match the amount
needed.

pump remains a fixed cost for everyone, but the
installation costs can vary widely. Because of the long
supply line and the uncommonly high delivery
elevation, Cara’s installation costs were about double
the average installation. | estimate the average to be
about $1,000 for system components including the Folk
ram pump which runs about $695. Labor is not
included in these approximations.

A typical installation includes a 1.5 inch steel drive pipe
from the source to the ram pump, a poured concrete
foundation to secure the pump, a one inch poly delivery
pipe to the household supply tank, and valves and
unions to control flow and allow access to the various
components of the system.

Pump Performance

Because the Folk ram’s capabilities could easily
outstrip our supply, we choked it back so it wouldn’t run
out of water. When a ram pump stops cycling, it needs
to be restarted by hand. Once we had the pump
properly set, it just kept running on and on for months
without the need for further attention. This reminds me
of a ram pump story | heard:

Friends were hiking near the New River in the Trinity
Mountains of Northern California. This river is
peppered with old gold mining claims. Far away from
any other form of civilization, the hikers were surprised
to come to an otherwise pristine spot where they heard
a muffled “ka-chunk ka-chunk ka-chunk....” Taken by
surprise, they were unable to discover the source of
the mechanical noise until they dug down several
inches through the forest humus finding a rotten board
covering a hollow box. The box contained an old ram
pump that had been operating on its own, unattended
for as long as it took the box cover to become buried
under many layers of duff.

Commercial ram pumps are known to provide years of
trouble-free service. We expect that the Folk ram will
furnish Cara with water for decades to come.

Even with the pump choked back for the decreased
supply, we obtained delivery rates of 600 gallons per
day. This is a far cry from the 2,400 gallons per day
that this pump could achieve under the same drive and
delivery heads with unlimited access to the creek’s
supply. However, it was more than adequate for Cara’s
needs which max out at 475 gallons per day. Jim Folk
states that, under ideal supply, drive, and delivery
conditions, this particular model of his pump will
produce up to 5,000 gallons per day. He has a second
model that will produce up to 25,000 gallons per day.

For you folks with super low flow situations, this pump
may still work for you. For several months, | had this
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pump installed on my own spring
which was flowing at about 1,500
gallons per day, with 26 feet of
drive head, and 158 feet of delivery
height. This is really running the
pump on the low end of its
capabilities, yet it still was able to
provide my home with about 190
gallons of water per day.

Conclusion

Folk ram pumps are well-made,
dependable, and work as
promised. While there are other
ram pumps available, the Folk has
features that are unique and
proven. At $695 for a pump that
will likely outlast its owner, it is an
excellent buy. A larger model is
available that lists for $995. These
pumps are handmade in Conyers,
Georgia.

Access

Author: Michael Welch, c/o
Redwood Alliance, POB 293,
Arcata, CA 95521 « voice 707-822-
7884 « BBS 707-822-8640

Ram Pump Maker: Folk Water
Powered Ram Pumps, 2770 White

Trace Engineering
camera ready
4.68 inches wide
4.85 inches high

Court N.E., Conyers, GA 30207 «
404-922-4918

it

spec"e”\ne .
we Home & Cabin
Solar Electric & Heating Systems

— 18 years of Cold Climate Applications —
— Design /Build or Licensed Installs —

. oﬁ" » Kyocera, Solarex, and Siemens Modules
X"’“\ese I Trace Inverters and Ananda Power Centers
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“\(“ » Whisper 600 (World Power Tech) Wind Machine
Solar S D ES S
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Energy PO BOX 36, CFOSby, MN 56441
Systems
& 218-546-5369

Services

*Seminar Dates in Mpls & St. Paul — Call

Vviivis BARONNE 0 -2.
Exclusively from AMERICAN INDEPENDENT POWER
1-800-DCSOLAR

Spring Wind Blow-out! $850 (STD)

UP TO 1000W § @ 30 MPH

+2 Does more! Regulates all your charging sour ces!
Switchesto aux load at full charge. Choice of Voltage
NEO+2 w/compl wired board $975
NEO Star (w/wired board & 1500 Power Star $1775)
Call for other Spring Blow-outs!!!

Energy independent, established since 1974

American Independent Power
60 Firehouse Road, Plymouth, MA 02360 « 508-759-6706
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Scott Lee ©2000 Scott Lee

uring the mid 1970s, | first

encountered the hydraulic ram

water pump. A friend of mine
was interested in a water pump for
irrigating a garden. | had also
purchased some land with a stream
and a nice garden spot, but no ;
electrical service.The combination of H
a stream below my garden spot and
no electrical power seemed to be a
perfect situation for a hydraulic ram. —

Out to

Tee

Three Tries delivery pipe
The manufactured rams back in the ‘70s were fairly
expensive—US$250 and up. Some publications had Foot valve
home-built designs. One in particular was by an (modified)
organization called VITA (Volunteers in Technical
Check valve

Assistance). Based on the cost of the manufactured
rams, | set out to construct a home-built ram pump. The
first two versions of my ram were based loosely on
VITA's descriptions and plans. They weren't followed

Scott Lee’s ram pump in operation.
W G e RE R L

Street elbow

In from
drive pipe

Tee

exactly, due to the difficulty in obtaining some of the
parts that were mentioned.

| recently went to the local hardware store to check out
the cost of these parts. The 2 inch version of my
homebrew ram will cost about US$130 (see parts list).
A 1 inch ram will be cheaper, and might cost a little
more than half that amount. The cost of the pipes
needed to hook up the ram may exceed the cost of the
ram itself.

42 Home Power #76 « April / May 2000



Ram Pump Parts List
Qty ltem

2 inch foot valve (brass)

2 inch check valve (brass)

2 inch tees (galvanized)

2 inch close nipples (galvanized)

2 inch street elbow (galvanized)

2 by 1 inch bushing (galvanized)

1 inch close nipple (galvanized)

3 inch pipe cap (PVC)

3 inch pipe, 18 inches long (PVC)

3 by 2 inch reducer (PVC)

2 inch PVC to IPT adapter (PVC)

1/4 inch threaded rod (stainless)

1/4 inch nuts (stainless)

1/4 inch washers (stainless)

Faucet washer

14 gauge copper wire, 2 inches

R R NORRRRRRRRONRR

The first version of my ram was built entirely out of
galvanized steel pipe and fittings. The waste (or
impetus) valve proved to be the hardest to construct.
The first version’s valve was constructed from a 1 1/2
by 1 inch bushing. While this valve worked after a
fashion, it was very leaky. | figured that the ram would
perform better if this valve would seal tightly. My second
version had a valve that was constructed from a 1 1/2
inch pipe plug. The plug was bored with a 1 inch hole,
and had the inside surface of the plug machined
smooth. This resulted in better ram performance.

I never used the first two versions in working
applications, though | did test them. Shortly after the
second one was operational, an article appeared in The
Mother Earth News (May/June 1979, #57, page 120)
with instructions on how to build a ram mainly out of
PVC pipe fittings. Using this design as a guide, |
developed a third version. This version was also built
from galvanized steel pipe fittings, with the exception of
the air chamber, which was constructed from PVC pipe

Water supply

Supply
head

Homebrew

Water

and fittings. This version still required  gejivery

machining of a sort—cutting threads on the
outside of a 1 1/2 inch hose barb, so that it
would thread into a 2 by 1 inch bushing.

Although this was a workable system for
constructing the waste valve, it still was not
as simple as | wanted. For a time, this ram
was used to pump water to my garden. The
water was also used to provide showers, with
the use of 200 feet (60 m) of 3/4 inch black
poly pipe for a solar water heater. This pump
was installed with a 4 foot (1.2 m) fall (head)
to the ram, developed over the distance of
100 feet (30 m). It had a delivery lift of 30 feet
(9 m) to a 3 by 12 foot (0.9 x 3.7 m) pool used
as a storage tank. The point of use was 15
feet (4.5 m) lower than this storage pool.

Delivery

Standpipe

When the ram was first put into service, it
operated very slowly—about 15 to 20 cycles
per minute. Everything that I'd read stated that
rams of this size should operate at about 45 to
60 cycles per minute. | fabricated a standpipe
and inserted it in the drive line about 30 feet (9
m) from the ram. This is within the
recommended 5-10 times ratio of head to drive
pipe length. This allowed the ram to operate in
the 45 to 60 cycles per minute range. The flow
of water delivered to the tank increased from
0.25 to 0.75 gallons (0.9 to 2.8 I) per minute.

Ideally, the length of the drive pipe should be in
the range of 5 to 10 times the head. So for a
head of 3 feet (0.9 m), the length of the drive
pipe should be in the range of 15 to 30 feet
(4.5-9 m).

If the drive pipe is too long, the cycle frequency
that the ram can operate at will be limited to
some low value. The standpipe provides a
closer location for the ram pump’s supply. This
means that there is less resistance in the drive
pipe, and the flow can reach full velocity more

Standpipe
(optional)

Delivery
pipe
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How a Ram Pump Works

The energy required to make a ram lift water to a higher
elevation comes from water falling downhill due to
gravity, as in all other water-powered devices. But unlike
a water wheel or turbine, the ram uses the inertia of
moving water rather than water pressure, and operates
in a cycle.

1. When the waste valve is opened, water flows from the
source, through the water inlet (drive) pipe, and out the
waste valve.

2. After a short time, the velocity of the flow is high
enough to force the waste valve closed. The water, due
to its inertia, wants to continue moving past the valve.
The pressure inside the ram will rapidly increase enough
to force the check valve open. This forces some water
into the air chamber, compressing the chamber’s air
bubble. The pressurized bubble forces that water
through the delivery pipe to the point of use.

For a ram pumping one gallon (3.8 I) per minute, and
cycling 60 times per minute, each cycle pumps one-
sixtieth of a gallon—about two ounces (60 ml). The
compressed air in the air chamber helps smooth out the
flow on the delivery side of the ram, so the flow tends to
be more continuous, rather than a small spurt during
each cycle of the ram.

3. Soon after the check valve has opened, the pressure
surge (generated by the waste valve closing) is spent.
Flow will try to start backwards, but the check valve will
close, preventing this from happening.

4. At about this time, the pressure in the drive pipe will
be low enough so that the waste valve can open,
allowing water to start flowing from the source to the
ram, beginning a new cycle.

The cycle that the ram goes through can occur 30 to
120 times per minute, depending upon conditions such
as head, flow, and the size of the ram.

quickly than without the standpipe. Basically, a
standpipe allows the ram to operate as if it had a
shorter drive pipe.

The diagram on page 43 shows a standpipe inserted
between the supply pipe and the drive pipe. The critical
distance is now only the distance between the
standpipe and the ram, not the total distance to the
source of supply.

A standpipe can easily be constructed out of PVC pipe
and fittings. The pipe needs to be long enough so that it
is a few inches higher, in its installed location, than the
elevation of the water source. Consider screening the
top of the standpipe to keep out birds, insects, and
detritus if you are pumping potable water.

The standpipe is usually inserted at a distance from the
ram that is 5 to 10 times the supply head. This will vary
from installation to installation. Since my installation had
3 feet (0.9 m) of supply head, | inserted the standpipe
30 feet (9 m) from the ram. This allows the ram to cycle
properly, which results in more water pumped.

It's also important to consider the diameter of pipe on
long drive runs, to minimize flow loss due to pipe
friction. When in doubt, go up in size. It's recommended
that the standpipe be at least two full pipe sizes larger
than the drive pipe. I've used 4 inch standpipes with 2
inch rams, and 2 inch standpipes with 1 inch rams. It's
also recommended that the pipe from the supply to the
standpipe be one full pipe size larger than the drive
pipe. This will insure that the flow to the standpipe will
be able to keep up with the ram pump’s usage.

Drive Pipe

This configuration operated for about six months, after
which it was dismantled for the winter. It was later
installed at a new location with 3 feet (0.9 m) of head
and 12 feet (3.7 m) of lift. Most of the time it supplied
garden soaker hoses, with an old 52 gallon (200 ) hot
water tank being used for a small storage volume,
operated as a pressure tank.

One day, we were operating the ram with the discharge
valve shut, and we noticed that the 2 inch black poly
drive pipe was actually expanding visibly with each
closing of the waste valve. We concluded that a portion
of the energy was being wasted expanding the drive
pipe, rather than pumping water. We also noticed that
the max discharge pressure was 21 psi.

So | replaced the 30 feet (9 m) of black poly pipe
between the standpipe and the ram with schedule 40
PVC pipe. With this pipe in place, | noted that the
maximum discharge pressure was now 57 psi. This
meant an almost threefold increase in the amount of
water delivered. With a 12 foot (3.7 m) lift, we
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measured the flow at 2 gpm after
the installation of the PVC drive

pipe.

Based on these observations, |
suggest that you don’t use black
poly pipe or other flexible pipe for
the drive pipe. If you are using a
standpipe, the pipe from the
standpipe to the ram is the only
section that needs to be rigid. The
supply pipe from the source to the
standpipe can be flexible. If your
drive head is higher than a few feet,
steel drive pipe is recommended, F
since high pressures can blow out ! -
plastic pipe joints.

Versions Four & Five

Although this ram was successful, it
still was not completely satisfactory.
The waste valve needed a lot of
maintenance, and also required a
pipe threading machine to make it.
In light of these shortcomings, a fourth version was built
using a standard plumbing check valve for the basis of
the waste valve. This worked well, but required a lot of
work to cut discharge ports into the check valve.

In a matter of days after version four was put in
operation, it was discovered that a foot valve would
serve the purpose as well as a check valve, with very
little work required to convert. This valve was built and
put into operation successfully and performed well. The
fifth version is still in use. | think that it was first used in
1980 or ‘81. This ram continues to provide irrigation for
a garden, and water for keeping a compost pile moist
enough for proper decomposition.

It should be noted that this is not a year-round
installation. Before winter weather starts, the ram and
standpipe are removed from the stream to prevent
freezing. They are reinstalled the following spring. This
has worked well, since there is no demand for the water
during the winter.

| built and installed another ram of this size for a
neighbor, to supply water from a spring to two houses.
This ram was a slightly improved version. The main
differences were that | used a larger check valve and
foot valve, which improved the performance slightly.
This ram was supplied by 4 feet (1.2 m) of head and
lifted the water 30 feet (9 m) to a 1,500 gallon (5,700 I)
storage tank about 1,400 feet (425 m) away.

At the storage tank, separate centrifugal pumps and
pressure tanks were used to supply water to both

Homebrew

The foot valve on its way to becoming the waste valve—the stem is cut off the
valve disc and the lower crosspiece has been cut away from the casting.

houses. The ram delivers almost 1 gpm to the storage
tank, which has proved to be plenty of water for all
normal household uses. This ram installation is freeze-
proof, with the delivery line buried and the ram in an
enclosure. The ram has proved to be superior to
trekking to the spring and running a gasoline engine-
driven pump every two to three days to fill the storage
tank.

How to Build The Ram

All of the parts for the ram were obtained from a local
hardware store’s plumbing section. The foot and check
valves were Simmons brand, but any other good quality
valves should work as long as they are of the same
general configuration.

Begin the fabrication of the waste valve by removing
the screen that is supplied as part of the foot valve.
Then use wrenches to remove the valve disc from the
foot valve, and cut off the supplied stem from the valve.

Now take the disc and drill a 1/4 inch (6 mm) hole in the
center of it.

Use extreme care in drilling this hole to make sure that
it is straight and centered. Use a drill press if you can. It
is possible to get this right by hand if you are careful.

Now cut a 6 inch (15 cm) piece of 1/4 inch (6 mm)
threaded stainless steel rod for the new valve stem.
Thread on one of the 1/4 inch nuts, far enough to allow
the valve disc to be placed on the threaded rod with
room for another 1/4 inch nut. Lock the disc to the
threaded rod by tightening both nuts against the disc.

Home Power #76 « April / May 2000
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The valve disc

- is reassembled
' n_-k with a6 inch
long piece of
. T 0.25inch

stainless steel

threaded rod,

and locked in

place with nuts

top and bottom.

Now take the valve body and enlarge the threaded hole
in the top crosspiece to 1/4 inch with a drill. Again, use
care to get this hole straight. Using a hacksaw, remove
the lower crosspiece.

After these modifications have been made, take the
modified valve disc and insert it up through the valve
body. After you have inserted it, put on a 1/4 inch
washer, a faucet washer with its hole enlarged to 1/4
inch, and another 1/4 inch washer. The faucet washer
provides some cushion to help quiet the waste valve
when it falls open. Then thread on two 1/4 inch nuts,
adjusting them so that they allow about 1/2 inch (13
mm) of movement of the valve disc and stem within the
body. This is a good starting point—further adjustments
can be made later, after the ram is operating. Your
assembled valve should look like the diagram at right.

Air Sniffer

The next step is to modify the 2 inch check valve by
adding an air sniffer hole. This hole will allow a little air
to be taken in on each stroke of the ram, replacing air in
the air chamber that has dissolved in the water and
gone up the delivery pipe. Loss of all the air in the air
chamber can result in something breaking. | once saw
the bonnet of a 2 inch PVC valve blow off. This valve
was used to isolate the ram from the drive pipe. If you
choose not to use an air sniffer, you must shut down the

ram every few days and drain some water from the air
chamber.

Begin the construction of the air sniffer by stripping the
insulation from a piece of #14 (2 mm?2) copper wire.
Select a drill bit that is just slightly larger than this wire.
Use this bit to drill a hole in the check valve as shown in
the next sketch.

Make sure that you drill this hole on the correct side of
the valve seat, as shown on page 47. After you have
drilled this hole, twist a small loop in one end of the wire
you have stripped. Insert the straight end of this wire
into the hole, and twist another small loop in the wire on
the inside of the check valve. If you are building the ram
for a low-head installation, you may want to remove the
spring from the check valve at this time. Otherwise it
can be left in place.

Air Chamber

The air chamber is the last piece you will need to
assemble before the ram can be completely finished. A
4 inch diameter air chamber should be okay for up to 10
feet (3 m), while a 6 inch chamber should work for
about 15 feet (4.5 m). When in doubt, it's probably
better to err on the large side. The air chambers are
usually about 18 inches (46 cm) plus the length of the
fittings, but could be made longer if necessary.

Assembled Waste Valve Detail

—

Stainless steel nuts
1/4 inch Casing drilled to
N 4 accept rod
Washers

/
Stainless steel
threaded rod
1/4 inch by 6 inches

Foot valve casing

=

Lower
crosspiece
removed

LT

/
J 12inch =

/
travel

Valve disc drilled
to accept rod
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the tee. Screw the 1 inch close nipple into this bushing.
Go back to the first 2 inch tee and screw in the last 2
inch close nipple.

Your completed ram should look approximately like the
photo on page 42. The 3 inch air chamber size on this
ram should be adequate for supply heads of up to 5
feet (1.5 m). If the head is greater than this, the air
, chamber should be larger.

Installation
This completes the ram pump construction, but you
may find that this is the easiest part of the job. As much
or more depends on a good installation. | recommend
by that you use a union on either end of the ram. A gate
== valve on both the drive and discharge lines will also
facilitate any maintenance that is required on the ram
i itself. The diagram on page 43 is a typical ram
installation, showing head, lift, supply, delivery, and the

- length of the drive pipe.

-

To calculate how much a ram will deliver, divide the
head by the lift, multiply by the flow, and finally multiply
by 0.6. It takes at least 5 gpm to run this ram, with at
least 2 feet (0.6 m) of head. In general it is easier to
pump more water with more head, so run more drive
pipe to get the head you need.

The check valve with the wire poking out
of the air sniffer hole.

The modified foot valve ready to assemble onto the ram.

To assemble the air chamber, glue a cap to one end of
the 3 inch PVC pipe. Then glue the 3 by 2 inch reducer
to the other end of the pipe. After these are complete,
glue in the PVC to IPT adapter. The air chamber should
now be complete, and the final assembly of the ram can
proceed. o

Assembly

Screw a 2 inch close nipple into one of the end _ =
branches, and another into the side branch, of a 2 inch

tee. Teflon tape should be used on all of the threaded

connections. This will aid in any disassembly that may

be required in the future. Screw your waste valve onto ||.
the nipple on the tee’s side branch.

Screw the street bend onto the nipple on the end
branch. Screw the check valve onto the end of the
street bend. The flow directional arrow should point
away from the street bend. Screw a 2 inch close nipple
into the check valve. Screw an end branch of the other
2 inch tee onto the close nipple.

Screw another close nipple into the other end branch of
the 2 inch tee. Screw your air chamber onto this nipple.
Screw the 2 by 1 inch bushing into the side branch of
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Check Valve Cutaway

Check valve
casing

-

Check valve flapper
I~ |

0 Drill small
air sniifer hole

£ 1

aEm /

14 gauge wire
through hole

A

T Flow direction T

Using this equation, a site with 3 feet (0.9 m) of head,
20 feet (6 m) of lift, and a supply flow of 10 gpm would
deliver 0.9 gpm. The same flow and lift, with 4 feet (1.2
m) of head, would result in 1.2 gpm delivered to the
point of use. Or the same delivery could be
accomplished with less supply flow. The delivered flow
of 0.9 gpm could be achieved with 7.5 gpm of supply
flow, using 4 feet (1.2 m) of head.

Maintenance on this ram is not very demanding. I've
had to replace the faucet washer a couple of times per
year. Otherwise the ram is noisy, and tends to wear the
metal parts more. The O-rings on the valves will have to
be replaced about every five years. The wire in the air
sniffer will last two to four years.

Consider a Ram
Hydraulic rams can be very useful in providing a supply
of water from a lower to a higher elevation. They can

SUNWEAVER

1||--J| pLI e 1l & Back-u

3 Installabion

1TW 1.‘!!..1'1_1- '.""-l H 03261
- Fax: 603-942-7730
-.rllllll. LOnALLre a ac.a

Route 4 Nor
Phone: 603- :
Web: www sunweavers.com ~
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pump in a remote location, with no other energy
required besides the falling water. Don't be discouraged
about the small flow of water delivered by a ram, since
they can pump 24 hours a day. Remember that one
gallon per minute times 1,440 minutes per day will be
1,440 gallons per day delivered to wherever it is
needed. It can also be used year-round if the ram and
piping are protected from freezing.

The most important step in deciding if a ram is for you
is a site survey. This will ensure that you have the flow
and head required to operate a ram. Once this has
been determined, build a ram to supply the water.
Rams are inexpensive, easy to construct, and
dependable, so there’s no reason not to use one, if you
have a location that meets the requirements.

Access
Scott Lee, 708 White Rock Gap Rd., Covington, VA
24426 » 540-862-4377 » slee529282@aol.com

Other Home Power articles on ram pumps:

Hydraulic Ram Pump, by Kurt Janke & Louise Finger,
HP41, page 74.

Things that Work! on the Folk Ram Pump, by Michael
Welch, HP40, page 44.

Think outside the box!

4 )
ANNOUNCING:

Product Upgrade - .
Automatic electronic charge - ‘_ —
controller. Select one of five = =
high limit voltages. A digital
timer then holds this voltage Hﬁfg;g’;gs

for up to 2.5 hours. When this
absorbtion time is completed,
GennyDeeCee automatically
shuts down. - ",

» Options: LPG (propane), -
electric start, remote muffler
adapter, 3.4 Gal. gas tank,
pulley/belt guard

e Heavy duty construction and
powder coated for durability

DEALER INQUIRIES

information:

w Feather River Solar Electric
5575 Genesee Rd.
Powered by 5
Taylorsville, CA 95983
HONDA Toll Free 888-840-0788
ENGINES web: www.gennydeecee.com
\_ CHEER RS email: info@gennydeecee.com /



http://www.sunweavers.com/
http://www.gennydeecee.com/

Homebrew

Hydraulic Ram
Pump ==

adapted from A Manual for Constructing and Operating a
Hydraulic Ram Pump by Kurt Janke & Louise Finger

©1994 Kurt Janke & Louise Finger

ere’s a design for a hydraulic ram pump that

requires readily available materials and few tools

to construct. Ram pumps are commercially
available that are potentially more efficient and durable,
but are also more expensive. This pump can be built
for under $75, and is capable of pushing 130 gallons
per day 150 feet high, with a drive head of 20 feet.

A ram pump uses the potential energy of falling water to lift a fraction of that
water to a higher elevation. (See Figure 1) Water accelerates through the
drive pipe and open waste valve. Its velocity increases until the flow and
upward force causes the waste valve to shut suddenly. The momentum of
water produces a short-lived pressure, called the “ram”, which is greater than
that in the pressure tank. This causes a small amount of water to be released
through the check valve into the tank. After the exerted energy is transferred
into the pressure tank, the pressure below the check valve is less than that in
the tank. The check valve shuts and the waste valve falls open, allowing the
cycle to repeat continuously. The compressed air in the tank acts like a
spring to drive the water that had passed through the check valve into the
delivery pipe and on to a higher elevation.

The output volume of a ram pump is determined by the drive head, delivery
head, amount of available water, and stroke length of the waste valve. The
greater the drive head, the greater the acceleration in the drive pipe, and
thus the potential energy at the pump. A longer stroke length also allows a
greater velocity to reach the pump. Similarly, the greater the flow, the
greater the mass of the moving water, and thus greater the potential energy.
The greater the delivery head, the greater the energy required to pump a
given volume of water.

Tools required for this homebrew ram pump are: two 24 inch pipe wrenches,
two 7/16 inch wrenches, utility knife and/or circle cutter, drill and metal bits,
#8 tap, and a screwdriver. For materials, see the list on right.

Waste Valve Assembly

Figure 2 illustrates the waste valve assembly. Use only half of the 1 1/4 inch
union for the base/seat of the valve. It will be necessary to drill a 3/8 inch
hole through the 1 1/4 inch male plug and a 5/16 inch hole in the shoe heel
material. Attach the shoe heel disk to the bottom of the all-thread by
securing the lock nuts and washers around it. The rubber washer at the top
of the valve serves to reduce the stress induced on the adjustment nuts by
the continuous pounding of the ram. The relatively soft all-thread used in the
waste valve might stretch (or even break occasionally), so we recommend

Materials Required

Pump
10 liter fire extingisher (1" thread®)
1/2" gate valve
Two 2" tees
1" tee
2" 90° elbow
2" x 4" nipple
1" x 4" nipple
Two 1" close nipples
1/2" x 4" nipple
1/2" x 2" nipple
Two 2" x 1" reducer bushings
2" x 1/2" reducer bushing
1" x 1/2" reducer bushing
Teflon tape

Waste Valve
1/4" tee
1/4" close nipple
1/4" male plug
1/4" union
5/16" x 10" all-thread*
Two 5/16" nuts
Two 5/16" lock nuts
3/4" ID x 7/8" OD flat washer
5/16" ID x 3/4" OD flat washer
5/16" ID x 1" OD flat washer
rubber washer
7/8" diam. x 3/8" shoe heel material*

Check valve
Two 2" x 3/4" reducer bushings
3/4" close nipple
#8 x 1/4" machine
tractor tire rubber or leather*

@Qther types of tanks or larger diameter pipes

may work better, as fire extinguisher bodies are
often made from soft aluminum with a potential

for thread failure.
*A steel bolt with threads over its full length will

also work and may be more durable.
*Available at shoe repair or leather-working shops.

having replacements on site, or
using a more durable material.

Be as accurate as possible with the
tolerance between the all-thread
and the plug. Cut the shoe material
accurately round, and center the
holes carefully. The success of the
pump depends on the waste valve
running up and down precisely as
well as how it seats on the union.

4
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Figure 1
Assembly
Detail

Pressure tank

fire extinguisher
w/ 1" female nipple >

1/2" nipple
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Tank drain —> | |
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1" nipple
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1" nipple
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Waste Valve
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(see Figure 2)
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a
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Check Valve Assembly

Figure 3 illustrates the check valve assembly. A
reducer bushing is used as the valve seat. Drill a 1/16
inch hole in the bushing flange and thread the hole with
a #8 tap. From tough rubber, such as a tire, cut a disk
approximately 1/8 inch thick so that it fits loosely inside
the bushing. Secure the disk with a screw. Cut
additional disks to be used as spacers and support
between the two bushings. Use Teflon tape on the
nipple threads to prevent leakage.

Thick leather makes excellent check valve material, as
well. Putting a heavy washer acting as a weight on top
of the valve material may also increase the sealing

Figure 3
Check valve detail
1/8" rubber or
leather

#8 X 1/4"
machine screw

|

tractor tire
spacing disks

2" x 3/4"
reducer bushing

\ 2" x 3/4"

reducer bushing

3/4" close nipple

Homebrew

ability of the valve. This washer should be centered
over and cover the width of the seat, and can be
secured with a short bolt and locknut, with a small
washer on the underside.

Pump Assembly

Valves, fittings, and pipes are assembled together as
shown in Figure 1, using two pipe wrenches. In the
same fashion as the check valve, all threaded pipe
should be Teflon taped and tightly secured.

A very small snifter hole may be drilled in the tee below
the check valve. This will allow air to be sucked into the
pressure tank to replace the air that inadvertently mixes
with water and exits through the delivery pipe. Many
homemade pumps just leave this hole open, but
efficiency can be lessened as water squirts out during
the ram. Without a snifter, the pressure tank will
eventually fill with water and need to be emptied
regularly.

One marginal remedy is to put a nail through the hole
with the head on the inside, bending the shank on the
outside to prevent the nail from being sucked into the
pump. Shoot for a loose back and forth fit so that air
can be sucked in, yet the head of the nail can close off
the inside of the hole during the ram.

Installation, Operation and Maintenance

Both the drive and delivery pipes should have a shut-
off valve and union on the pump end of the pipe. The
only mounting apparatus needed is a stable pad for the
pump to rest (i.e., a board). The pump should be held
upright and installed so that the waste valve unit is
clear of water and obstruction.

Figure 2 M
Waste Valve Detail

5/16" all thread —>

11/4" male plug ﬁ E‘\ rubber washer

Two 5/16" nuts
(adjustment nuts)

11/4"tee —>

1 1/4" close

nipple \

half of a

1 1/4" —
union
5/16" lock nut

T
1 7/8" diam. x 3/8"
thick shoe heel
P
flat washer
(3/4" 1D, 1 7/8" OD)

}l flat washer

«— (5/16"ID, 5/8"0D)

T 5/16" lock nut
flat washer
(5/16"ID, 1"OD)
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Ram Pump Performance
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To start the pump, set the stroke length between one
and two centimeters and open the inflow valve,
keeping the outflow valve closed. Manually open and
close the waste valve until it will operate on its own.
Wait approximately one minute and then crack open
the outflow valve a little at a time. If the pump fails to
continue operating, repeat the process, lengthening the
lag time prior to opening the outflow valve.

The stroke length can then be experimentally varied to
optimize pump output. Shorter stroke lengths work
better at lower flows and longer stroke lengths are
better for higher flows. A longer stroke length provides
a greater velocity in the drive pipe, thus increasing the
potential energy in the falling water at the pump.
However, more water is “wasted” which may result in
possible source depletion.

If the pump is operated continuously without a snifter
valve, it should be drained, via the tank drain, before
the pressure tank becomes full

Access

Louise Finger & Kurt Janke developed this pump
through Humboldt State University’s International
Development Program (see page 78). For information,
call 707-826-3619.

Contact authors through Michael Welch, c/o Redwood
Alliance, PO Box 293, Arcata, CA 95521 « 707-822-
7884 (voice) » 707-822-8640 (Computer BBS)

i

ADVANCED ELECTRONICS

J r—— 8525 Elk Grove Blvd Ste 106
‘t _ Elk Grove, CA 95624
e |/ (916) 687-7666

i Equipment shown
! ._‘t".-“ by appointment
] UNFRAMED CARRIZO’S
Ej Copper Quad Lams 87 Watts $199
Things that Worki  Bronze Quad Lams 95 Watts $279
tested by Home Power Super Gold Quad Lams $469

FRAMED & J BOXED CARRIZO'S
Bronze Quads (polycarbonate) $350
Bronze Quads (aluminum) $379
Gold Quads 105 Watts (aluminum) $449

AMORPHOUS LAMINATES $39 each (MIN. ORDER 3 LAMS)
10 Watt 12"x36" FRAMELESS VOC-22.5, VPP-14.50

plus shipping and handling

Call for best pricing on inverters, charge
controllers, and batteries.

of water. One should expect to
drain the tank approximately
once a month, unless you
have a working snifter valve.
The rubber used in the valves
should withstand continuous
use for several years. Periodic
inspections will help determine
when replacement is
necessary.

diameter turbine.

This homemade ram pump is
a “folk project”, with
improvements by each person
who built it. If you find new
solutions for keeping the
waste valve in better
alignment, or a good snifter

design, please share them.
Northants,

Manufactured in the U.K. and available in N. America from: T
Trillium Windmills Inc. !

Campbell Road, RR #3 h

Orillia, Ontario, Canada, L3V 6H3 5 WA

Tel: 705 326 6513 Fax: 705 326 2778 b

Dealer Enquiries Welcome
Please contact Marlec for details of your country’s distributor if outside North America.

—HARLEE,

Rutland House, Trevithick Road, Corby,

THE RUTLAND WINDCHARGER

Ideal for stand-alone or combined wind/solar systems, the ff
Rutland gives 1 Amp at 10 mph and 6 Amps at 22 mph. ]

i
¥

The Rutland Windcharger’s fine profile aerodynamically 7y
efficient blades and unique low friction generator E———f =
ensure maximum performance from its 910mm (36”) [ |

LR

"|.'|: )

|
’

One of the world's
leading wind powered
battery chargers proven
by over 15,000
customers worldwide

Enginesring Ca, Lid,

NN17 1XY England
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Things that Work!

Things that Work!
Alternative Energy Engineering's
High Lifter Pump

Test Conducted by Michael Welch

Things that Work!

tested by Home Power

et me start by saying that | am completely sold on the High Lifter pump for my
application. My High Lifter is pumping 240 gallons per day from a 6 gallons per
minute spring that is 132 feet downhill from my water tank. The High Lifter is

located 26 vertical feet below my spring.

Shipping Container and Documentation

The High Lifter comes well wrapped in a 6 in. x 6 in. x 28
in.cardboard box. Alternative Energy Engineering uses
recycled materials for packaging their products. The
shipping weight is 10 pounds. Included with the pump
itself is an inlet filter, an inlet pressure gauge, a hose for
between the filter and the pump, an output pressure
gauge, and a ball valve with a check valve for the outlet.

The Owner's Manual that comes with the pump is one of
the best written pieces of documentation that I've ever
seen. It is 23 pages long and includes: an introduction,
typical applications, how it works, how to install it for
various situations, an in depth section on maintenance
and troubleshooting, performance curves, a trouble
shooting flow-chart, an exploded view showing all the
pump parts, and a specifications table.

The Test Site

My water system is comprised of a
spring which flows into a large 480
gallon settling tank. From there,
the water flows at 6 gallons per
minute through 3/4 inch Schedule
40 PVC pipe 26 vertical feet to my
pump site. The pump then pushes
the water up 158 vertical feet
through 1" black rolled drinking water pipe
(only 1/2 inch pipe is required). The 250
gallon tank at the top is suspended between
two sturdy conifers about 20 feet above the
taps in my home to obtain sufficient indoor
water pressure.

WATER
TANK

TOTAL
LIFT

Pumping water without electricity

This pump works great without electricity,
without internal combustion, and without noise.
This pump will take a steady but small flow of

water, and, with a short drop, pump a significant part of
the water way up hill to the place it is needed.

Oh, if only all our water supplies were located above the
point of use. Alas, it is an imperfect world. Well, then, if
only we could afford some of the fine solar water pumping
systems that are available. By the time you purchase the
pump, wiring and the fair number of PV panels needed,
your cookie jar will look like a bottomless pit.

I know two ways to use a downhill flow of water to pump a
portion of the water further uphill. One is with the
time-tested ram pump. The ram pump lets a flow of water
in a pipe build up momentum until the flow causes an
impetus valve in the pump to slam shut. The water, still
wanting to exert its moving energy, is channeled into a
chamber containing air, which is compressed by the force
of water. The compressed air

bubble in the chamber then

expands to push a small amount

of water out a second pipe going

up the hill to the point where water

is needed. The pressures inside

the pump are then equalized,

NET allowing the impetus valve to

WATER
SOURCE

[

HIGH LIFTER
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open again thus starting the downhill flow moving again,
and the cycle repeats.

The second method is with the relatively new High Lifter.
The High Lifter uses head pressure instead of momentum
in a downhill pipe. It uses a larger volume of low-pressure
water to pump a smaller volume of water at a higher
pressure. A larger piston acts with a smaller one to gain
mechanical advantage, a kind of "hydraulic lever." A
collar inside the pump controls the inlet valve. As the
pistons reach the end of their stroke, they contact this
collar, pushing it until it directs a small amount of "pilot
water" to the end of the spool in the pilot valve, thereby
shifting it and changing the direction of the water flow in
the pump. The flow moves the two-way pistons in the
opposite direction until they again contact the collar, which
shifts the pilot valve again, and the process repeats. Thus
the pump's innards travel back and forth as it pushes
water way up the hill.

High Lifter Specifications

The cylinders are made of stainless steel, the valve body
and head materials are machined from acrylic, and the
pistons are made of high quality nylon. The total width is
about 4 inches, length 26 inches, and the pump itself
weighs about 5.5 pounds. The High Lifter is obtainable in
two volumetric pump ratio models, 4.5:1, and 9:1, and
changeover kits are available to switch back and forth.
The higher the volumetric ratio, the greater the pumping
pressure and the lower the output flow.

FOR 4.5:1 VOLUMETRIC RATIO PUMPS

Flow (gal./min.): required @ source to produce rated volume

Things that Work!

FOR 9:1 VOLUMETRIC RATIO PUMPS

Flow {gal./min.): required @ source to produce rated volume
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Typical applications

According to the Owner's Manual, the High Lifter can
deliver up to 750 or 1500 gallons per day, depending on
the model. It can be used with flows as little as one quart
per minute. It can achieve net lifts of up to 1,100 feet,
depending upon the circumstances. In situations of low
fall and high lift, two High Lifters can be used in series.

High Lifter Performance

When | took delivery of my High Lifter, | had nothing but
problems. | thought | would be unable to recommend the
pump in "Things that Work" because my test site
seemed to put to much of a strain on the pump, causing
it to stall out with regularity. After trying "everything in the
book", and some things that weren't in the book, | took
the pump back to Dave Katz's pump experts at
Alternative Energy Engineering. (I like going there
anyway because they have so much neat renewable
energy stuff to look at.) There we discovered that some
of the earlier pumps had been assembled with too much
silicone glue between the barrel and the valve body. The
excess silicone had slopped over to partially plug the
pilot valve holes. They gave me a recently rebuilt pump
since they didn't have a new one ready to give me.

| installed the newly rebuilt pump, and 30 hours later |
checked my previously empty tank. | was totally amazed
to discover that the 250 gallon tank was completely full!
At that point | began keeping track of the flow: it was an
remarkable 240 gallons per day. Two weeks later the
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Things that Work!

flow had decreased to 218 gallons per day so | cleaned
the inlet filter. Now that the pump was broken in and the
filter cleaned, my flow increased to 294 gallons per day! It
seems to have settled in at between 220 and 300 gallons
per day, depending on how clean the input filter is.

High Lifter Advantages

The advantages of the High Lifter over the ram pump are
numerous. The pump is more efficient in that it uses less
water to pump a given amount uphill. Additionally, it is a
far piece quieter than the constant and very noisy
KA-CHUNK of the ram, and it is quite a bit lighter and
easier to move around than the ram. Last, but not least,
the High Lifter will operate with relatively thin wall pipe in
the input, whereas a ram, because of the intense and
constant hydraulic hammering caused by the sudden
closing of the impetus valve, requires solid mounting and
steel pipe to keep from breaking apart joints.

The High Lifter is not without its disadvantages, though. It
has a complex array of pilot valves and check valves, and
relies heavily on close tolerance seals. Unlike the ram
pump, water must be completely free of sand and grit lest

Carlson
Communications

the barrels and seals become scored allowing leakage.
The High Lifter comes with a filter which takes out much
of the harmful sized particles which may flow from your
water supply. The filter must be cleaned regularly to avoid
loss of inlet pressure. If a lot of foreign matter flows with
your water, then the High Lifter may not be for you.

The Owner's Manual states that there is a danger that a
hard knock to the valve body could cause a misalignment,
but personal experience proved that it takes 2 large,
strong people to successfully dislodge the glued and
strapped valve body from the barrel.

Conclusions

The High Lifter has far exceeded my expectations, and
definitely lives up to its promises. It is worth the $750.
price tag, which includes access to the manufacturer who
is willing to go the extra distance to help their customers.

Access
Author: Michael Welch, C/O Redwood Alliance, POB 293,
Arcata, CA 95521 « 707-822-7884.

Manufacturer: Alternative Energy Engineering, POB 339
Redway, CA 95560 « 800-777-6609.

Team Up With

The Future
At The

) Create A Susm‘“av\
1, 2 & 4 Year Degrees:

i4 Renewable Energy
(Solar, Wind, P.V., Biomass)

i4 Applied Environmental
Technology

i4 Energy Efficient
Construction

i4 Electric Vehicles
i4 Energy Management

155 Seven Mile Road
Comstock Park, MI 49321

(616) 784-7595
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Letters to Home Power

No reason not to run your battery system at 120VDC,
Ben. Just keep in mind that all your switches, fuses, etc.,
must be rated at 150 VDC or better. 120 VDC is just a
nominal battery voltage. The actual voltage of a fully
charged 120 V battery system will be pushing 140 VDC or
more. Finding a 120 DC to 120 ac inverter is a little
trickier. Try Chad Lampkin at Michigan Energy Works-
(616) 897-5161. By "mechanical” | assume you mean a
motor/generator type? They do work and have the added
advantage of producing a true sine wave, but are pretty
inefficient compared to today's FET based units.

Running a water pump "backwards" in a closed system as
you describe can produce power, but unless we're talking
about lots and lots of water, not very much. The push-pull
that you describe only works if the water is flowing freely
out the bottom end of the line at near zero pressure.
That's fine if you are just using the water to fill a pond or
something, but if you expect to use the water under
pressure, you would be better off directing the tailwater
after it freely exits your runner into a catchment and
starting over from that point. - Bob-O

Solar Help
Dear HPM Staff, Thank you for this great magazine!
Please renew our subscription for two more years.

We have been off the grid since 1974 and we have been
using solar electric since 1982, and we love both. My
husband is disabled with multiple sclerosis. He has been
working on some solar electric devices to help other
disabled people be more independent in the backwoods.
As | am pressed for time | will not elaborate now, but if
anyone is interested | will gladly write more. Sincerely, Lu
Marie & Michael Strickland, Dearborn Solar Electric Co.,
Rt. 1 So., Box 2364, Cascade, MT 59421

We salute you, Michael & Lu Marie. Independence
enriches any life, renewable energy enriches the earth.
Keep us up to date on your projects - Kathleen

Ram Pump

Dear HP, | read with interest the article in HP #23 on the
high lifter pump. | agree that in many applications this
pump is the best way to go. However, in the list of
advantages there are some not always true statements.
While in some situations the high lifter would be more
efficient than a hydraulic ram, this would not be the case if
the ram were installed correctly. | operated a business
here in Missouri building, servicing and installing hydraulic
rams for 10 years and am known as the local ram expert.
We have used hydraulic rams to pump our water since
1979 and still do. The hydraulic ram water pump was
invented in the late 1600s and is still used, mostly in

developing countries where power is not available. In
1979 | attended a workshop on hydraulic rams at New
Life Farm in Drury, Missouri where we designed, built,
and tested over 10 different hydraulic rams. The efficiency
of most rams we built was over 80%, with one model
having an efficiency of 95%! The efficiency was
measured by measuring the amount of water used to
operate the rams times the feet of fall used to operate the
ram to give us the number of foot pounds of water used.
We then measured the pounds of water delivered times
the height the water was pumped to give us the foot
pounds of water pumped. Dividing the foot pounds
delivered by the foot pounds used actual efficiency was
obtained.

For example, one test used 40 pounds of water per
minute with a supply head of 6 feet for 40X6=240 foot
pounds of water. The pump delivered 5 pounds of water
to a height of 40 feet for 5X40=200 foot pounds of water.
The efficiency was in this case 200/240=83% efficient.
Most pumps scored 90% or better. The only one less than
80% was the plastic pump published many years ago in
Mother Earth News which didn't work at all, probably due
to poor construction or materials. | used the design we
decided on as the best for 12 months here at home using
15 feet of head pumping 75 feet before the impetus valve
required replacement.

Using the figures in the article to calculate the efficiency
of the high lifter as follows. Six gallons per minute and 26
feet of head gives 6X26=156 gallon feet of water used.
Delivered is 0.166 gallons per minute and 132 + 26 = 158
feet height gives 0.166X158=26 gallons feet of water
delivered. The efficiency for this application is therefore
26/156 = 17% efficient.

| definitely do not want to imply that the high lifter is not a
good pump. | can see that in many cases it would be a
better pump than a hydraulic ram. It does have many
other advantages as listed in the article. An efficiency of
17% is actually very good for this type of pump. The
efficiency of hydraulic rams can be this low or lower if
improperly installed or if there is something wrong with
the ram. If anyone has trouble with their ram feel free to
call me at 417-683-3570. Written responses please
include a stamped self-addressed envelope and $10 per
response. For plans to build a ram from metal pipe fittings
send $5. Dave Luckenbach, Rt 1 Box 393, Ava, MO
65608

Solar Anthem

Dear Home Power Persons: Here is the new Official
National Anthem of the Solar Power Movement. The song
is intended for solo and group singing at all gatherings of
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will have to wait and see how they are coordinating the
subscriptions with you folks.

Sometime this next year | will be adding solar to heat our
water but currently I'm just looking to see what's out there.
One thing | have noticed is all the units use electricity as a
backup. Why no gas fired units? Probably | will put in a
system with no backup, just a 120-gallon storage tank,
and installing some of the inline on-demand tankless
water heaters to make it hotter if necessary.

Also inclosed is a copy of the reader survey from HP#27,
my 1st issue to warrant a mailing label. To add an
additional option | would be willing to pay $20-$30 for
B&W reprint of the original masters of issues 1-10 if it
were offered. In the survey you don't make it clear what
dollar amounts by each format choice mean. Are they
your costs or approximate costs to the purchaser.
Assuming your costs I'd say $30-$50 is what I'd pay. If
just estimates I'd drop to $20-$35.

Just got my copy of the 1990 Alternative Energy Source
Book from the folks at Real Goods and recognize many
articles as reprints from Home Power. | was especially
pleased to find an article from Richard with Lead-Acid
charge/discharge curves. Good luck to all and keep up the
good work.

P.S. On page 28 of HP#27 the picture was printed upside
down so left and right are reversed. Oops. Don't let it
bother you too much most people will spot it and
occasional slips like that remind us we're human and to
watch out for Murphy. Michael Kline, 2932 Hyder SE,
Albuguerque, NM 87106 « 505-277-8148-Work, Internet
mail - mikep@triton.unm.edu, bitnet mail - mike@unm

An easy way to tell if you're getting burned on the "C cell
in a D cell" package scam is by weight. Heft the 2 D cell
package in one hand and a 2 C cell package in the other.
The D cells should be noticeably heavier. If not, the fix is
in. Bob-O

Hi, Michael. We too noticed that DHW heat exchanger
tanks are only fitted with electric power for backup, not
propane. Consider using the less efficient tube-in-tube
heat exchanger to interface with the propane hot water
heater/tank. Be sure to insulate the exchanger/pipes well,
and use a circulating pump on the exchanger/propane
heater loop. The Thermomax setup in Bob-O's home uses
this technique to interface solar heated water with a
propane fired backup. Richard

Hello, Michael- Thanks for returning your survey (there's
still time for those of you who have not!!) The prices are
guestimates of cost to you, the reader. The next issue of

Letters to Home Power

HP will have the findings from the survey. We noticed the
reversed photo, too, the printer was a little rushed last
issue. Ah well... Therese

High Lifter Pump Data

Dear HP: As the author of the "Things that Work" article
on High Lifter pumps (HP#23), I'd like to respond to the
letter from Dave Luckenbach as published in HP #26.
Dave's letter put into question the efficiency of the High
Lifter as opposed to ram pumps.

First of all, there was an error in the way | described my
test site. | stated that 6 gpm flowed through my supply
pipe to the High Lifter, and Dave's efficiency calculations
were based on that amount being used by the pump.
Actually, at that time, 6 gpm was flowing into my settling
tank from my spring but only a small portion of that was
needed to supply the High Lifter. Further development to
improve the cleanliness of my spring water reduced the
flow to under 2 gpm, still more than enough to feed the
High Lifter.

| went back and did some more measurements to come
up with an efficiency figure for the pump, which ended up
being 78.6%. First | shut off the supply to the pump and
carefully measured the total flow from my source tank,
then | restarted the pump and measured the unused
overflow from the tank. Subtracting, | deduced that the
pump was using 1.19 gpm as its supply. Next, | measured
the pump output at my storage tank above my house to
be 0.154 gpm. | then calculated pump efficiency
according to Dave's method: 1.19 gpm x 26 ft. head =
30.94 gallon feet of water per minute used; 0.154 gpm X
158 ft. delivery height = 24.33 gallon feet per minute of
water pumped. Therefore, 24.33 / 30.94 = 78.6% efficient.

Second, based on my experience to date, the High Lifter
pump appears more suitable than ram pumps in low flow
situations. The pump | used previous to the High Lifter
was a Davey ram. This pump needed the entire 6 gpm my
spring originally put out, and still would pump less than
175 gallons per day or 0.122 gpm. Admittedly this pump's
impetus valve was very worn from years of debris flowing
through it, and not a fair representation of a new ram
pump. In recent months | have been testing a new,
commercially available ram pump installed according to
manufacturer's instructions, and have not been able to
make it run on less than 2 gpm. | have not, however,
given up on its potential for applications similar to mine.
As | continue to experiment with non-electric pumps, I'll
keep you posted on positive results.

My conclusion is that a ram pump is likely to be as or
more efficient in higher flow situations, but the High Lifter
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appears to be more appropriate for those of us with low
flow situations and debris-free water supplies. Michael
Welch, c/o Redwood Alliance, PO Box 293, Arcata, CA
95521 « 707 - 822 - 7884

Hydromaniac

Dear friends; | haven't even finished reading your
magazine and I'm already subscribing. | am enthused to
read about different aspects of hydro usage as | am a
hydromaniac. In the 5 years that | have been using our
hydro, | have come from "So what is an amp?" to
redesigning our entire system with my partner. I've had
many challenges such as chipping ice out of a frozen
hydro at minus 30°F every day for a week and yearly,
climbing into and cleaning out a 4' deep, 3' wide well
casings full of silt and debris. Being a conservationist, |
decided to use an existing system which was anything but
optimum. Thanks to my partner and Steve Willey
(Backwoods Solar), my spirit endured and our power
grew. Your magazine is inspiring as well as informative to
a lay person as myself. For me, being self-reliant and
respectful of Earth means using her resources efficiently
and purposefully. | would like to see articles about the
spirit that drives us to be inventive, visionary and enduring
in our goals of living harmoniously with Nature.
Abundantly, Noreen Wenborne, 9465 Rapid Lightning
Rd., Sandpoint, ID 83864

| have admiration for you, Noreen. You have obviously
grown in the last 5 years. In response to your comment
about the spirit of RE users | think you will be interested in
the following letter. - Kathleen

IEAN

Dear Home Power Editor: Please allow me to introduce
myself. My name is Carolyn Erler. | am director of
Independent Environmental Artists Network, a new
organization dedicated to people who work with
environmental elements as art, and who primarily do this
on their own time, i.e., most are not actively seeking
publication of their works, but are in need of
correspondents for feedback. As for our members, a
willingness to communicate, an enthusiasm for pooling
ideas and sharing experience, is the only requirement for
involvement. We are people — artists, though representing
a rich diversity of professional backgrounds — who are not
only exploring the boundaries of what constitutes an art
form, but are also striving to assume a broader role in
regards to the whole of nature.

Being that the term "environmental art" seems to mean so
much to so many these days, it would no doubt be helpful
to you if | specified the kind of creative worker IEAN is
seeking — although, please, what is mentioned below

should be taken merely as a set of focal points.

 Home-made passive energy installations: appliances,
dwellings, related creative conceptualizations. e« Creative
stonemasonry. ¢ Micro/macro organic and-or "found"
architecture. « Original thoughtwork regarding that which
may, in an enlarged sense, be seen as aspects of an
overarching, autopoetic Geo-art. Some examples: rock
metamorphism, the carbon cycle, petroleum formation,
chemosynthesis, space lattices, symbiotic alliances,
microbial mats, dissipative structures, bioluminous cells —
the universe is the limit! We seek active, enthusiastic
correspondence among workers in these general fields.
The working goal of Independent Environmental Artists
Network is for it to evolve into an art itself. This means an
on-line art composed of creative workers communicating,
resonating, breaking out of old patterns of competition
and silence.

While searching for various avenues through which
possible contacts might be found for IEAN, | was made
aware, through the Planetary Association for Clean
Energy, Inc., of Home Power magazine. As a service both
to myself and to those associated with IEAN, | was
wondering if you might be able to send us any material
(resource/address lists, sample issues, etc.) which could
prove beneficial to this community of creative workers.
Also, if you happen to know of someone among your
friends and associates who is working in one of the
above-mentioned areas, please urge them to write me at
the address below.

Thank you for your time, and for whatever you might be
able to send our way. Sincerely, Carolyn Erler, Director,
Independent Environmental Artists Network, POB 396,
Rochester, New York 14603

Consider the word spread, Carolyn. - Kathleen

Working System

Having installed and maintained a stand alone system
here for 3 years, | am glad for any opportunity to share
what | have learned with others interested in home power.
You can give my name, address and number to anyone in
this area wanting to see home power. An electric vehicle
has to come next!

You serve as a guide and mentor for me as for so many
others. Each issue an inspiration - when HP comes in the
mail becomes for me a moment of rededication to
earthkeeping. Thanks, Rich Meyer, 13416 CR 44,
Millersburg, IN 46543 ¢ 219-642-3963

Thank you, Rich. Here is the name, address, and number
for interested parties near you. - Kathleen

a8
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Linksto websites we create and host.

Web Sites

Webcam

Web Colors
Anvil Shoot

Ram Pumps

FIND US HOME

Linksto siteshosted or produced by us.

Flomaton Antigue Auction (.com)
We provided domain, hosting, photos, webcam and programming.

Artifacts Colonial Florida M useum (.or Q)
We provide domain, hosting, photos and technical assistance.

Circa 19th Century Antiques (.com)
We provide hosting, domain, photos and programming.
(Shop is closed due to Hurricane Ivan, but they can still locate your fine
antiques.)

The Bogia Tractorworks (.us)
Old tractors! Hosting, domain, photos and programming (in progress.)

I nformation Specialists, Private | nvestigations (.com)
We provide domain, hosting, and some of the programming.

Flomaton, Alabama (.com)
Hosting, domain, photos and programming (in progress.)

Suncoast Systems, Inc. (.com)
We provided photos and programming for non-public pages.

Any featuresor effects seen on these sites can be made available to your
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site.
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Sites Contact Photography Webcams Links Advertising Home

Page updated January 2005
Copyright 2005 by N. Collier, Publisher.
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N. Collier, Publisher contact page for photography, publishing and web sites

Web Sites

Webcam
Web Colors
Anvil Shoot

Ram Pumps

FIND US HOME

Our Address:
3251 South Pine Barren Road
M cDavid, Florida 32568

Our Phone:
850-256-4045

Our E-mail:
neal at ncollier.com

We avoid proper syntax on the email address to prevent spammers from
harvesting and spoofing our address to send spam. We do not spam! We are
taking measures to prevent spammers from marring our good name by sending
you junk and porn with our name on it.

We arelocated about 1 hour north of Pensacola, 2 hours south of
Montgomery and 2 hours east of Mobile.

HOME || TOP

Sites Contact Photography Webcams Links Advertising Home

Page updated January 2005
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Product photography, architectural photography and web photography by N. Collier

Web Sites

Web Colors
Anvil Shoot

Ram Pumps
FIND US

N. Collier, Photographer

We have years of experience doing product photography for the internet and for
print. We also sometimes do portraiture, weddings and architectural
photography with the understanding that we do it OUR WAY . We mostly shoot
digital but have cameras in more formats than there are available films,
including panoramic. In our work with museums, we have become quite
accomplished at photo restoration.

We have an extensive stock photo collection of antiques available!

Our photos have been featured in: Maine Antiques Digest, Cotton and Quiail,
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Antique Week, The Tri-City Ledger, Orange County Home, Antiques and the
Arts Weekly, Art and Antiques Magazine, A Pictorial History, A Sawmill
Scrapbook (3 Volumes), Antique Trader, The Brewton Standard, numerous
catal ogs, brochures and websites.

Thispageis still under construction. Watch for a gallery of examplesin the
future.

We usually use a Canon 20D, D60, or D30, but have many film formats
available.

HOME || TOP
Sites Contact Photography Webcams Links Advertising Home

Page updated January 2005
Copyright 2005 by N. Collier, Publisher.
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Webcams for conferencing, security and other purposes by N. Collier, Publisher.

Web Sites

Webcam

Web Colors
Anvil Shoot

Ram Pumps

FIND US HOME

We Provide Webcams and Webcasting.

We can provide webcam services for your website or private broadcast. There
are several types of webcam services available, each with particular advantages
and disadvantages.

In the example below, still photos are pulled from the auction house video feed
into alaptop where the image is processed. The image is then sent viaa WiFi
wireless link to the house network and relayed to the website through the DSL
line. Thisisrepeated at whatever interval is set in the programming. An applet
on the viewer's computer pulls the images from the website at intervals.
Shuffling the image around can sometimes create alag of several minutes, but
thereislittle traffic on the DSL line, which must be available to provide online
bidding updates. We combine this applet with the Ebay appletsto provide
realtime bidding info and nearly live house views. A thousand viewers can be
online and not slow down our local DSL speed.

When available, this feed comes from Flomaton Auction

Another method we have used gives the viewer direct access to that laptop. This
requires afixed |P address, which can cost more from your ISP, but the photo
updates can go much faster. Thisisgreat if you do not have many viewers or if
you have warp-speed internet connection. If your website hosting priceis based
on metered service, those pictures being pulled directly from the computer at the
camera are not counted against your website quotal
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Y et another method employs streaming to provide true- or near-video rate
Images and sound. Because of processing, thisis still not quite live, but pretty
close. This can be done on ordinary diaup if you have only one viewer and have
low resolution settings. To serve many viewers with high quality feeds you can
use arelay server service. With ordinary connections, this type of cam is good
for company broadcasts and teleconferencing.

Webcams do not necessarily have to be public or even be related to a website.
For home or office security, awebcam can alow you to view the camerafrom
anywhere in the world. Both live and archived pictures can be made available.

Ask us about your webcam needs.

HOME | ToP

Sites Contact Photography Webcams Links Advertising Home

Page updated January 2005
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Links to websites containing our work.

Web Sites

Web Colors
Anvil Shoot

Ram Pumps

FIND US HOME

Linksto sitesnot produced by us containing our photography or books.

The Alger-Sullivan Historical Society
We provided books, photos, and articles.

A Colonial Florida Web Museum
We provided photos and technical assistance.

Pricesfor Antiques
We provide photos of antiques sold at auction.

Live Auctioneers Online Auction
We provide photos used in online auctions.

HomE || Top
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N. Collier, Publisher

Advertising
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Ad layout and design by N. Collier
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We can help design and publish al sorts of print advertising. We will prepare
brochures, booklets, newspaper and magazine ads for you.
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Books, E-books, Photography and Business Publishing from N. Collier, Publisher

Web Sites

Webcam
Web Colors
Anvil Shoot

Ram Pumps
FIND US

N. Collier, Publisher

WE SERVE NORTHWEST FLORIDA and
SOUTHWEST ALABAMA
and HERE'SWHAT WE CAN DO FOR YOU

Business Publishing

We can create a catalog of your products. We can produce instruction manuals
to go with your products. We can provide databooks to explain your product
line. We can handleit, from planning to production. We have established a
relationship with several printers who do quality work at reasonable prices. We
can also provide these books as e-books. This means your customer can get
your books at any time from the Internet and you have no printing or postage
costs! We can provide you with a sample.

Product Photography
Visit the web sites linked from our home page. Many of the photographs of

products, artifacts and antiques were photographed by us. We can work in
amost any digital and film format, including panoramic and 360. Y ou may have
seen our photos in newspapers and magazines across the country or websites
around the world. Click the Photography button for examples.

Web Services
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We are a brokerage for web site hosting and banner advertising. We also
provide site construction services. We can assist in site planning and
promotion. We have established a network of talented individuals who can
satisfy virtually every web programming need. Are you uncertain as to whether
aweb site can benefit your company? We can help you evaluate the need. You
DO NOT haveto sell on the web to have aweb site that pays its way!

While we don't have much in the way of frills, here, this siteis a gateway for
our operations and base for programming and marketing experimentation. |f
you find some odd things on our site and wonder why they are there, most are
experimental traffic builders. A web site MUST be marketed and these little
experiments help us find the ways that work. Besides, some are fun.

Web hosting starts at |ess than $100/year, including domain. Qualified sites
(those that give us alot of programming business) are free! Click the Web Sites
button for examples.

Book and E-Book Publishing

Our current commercial workload precludes us from taking on new book
projects. We currently have several books in the works (and admittedly
overdue): "Facing The Music," is agripping action-adventure novel about a
musician who takes on adrug cartel. "Pemmican Packstrap: A Funny Thing
Happened On The Way To Maine," is atrue adventure story of a mother-and-
son team that set out to hike the Appalachian Trail. "Ox-Cheek Soup and Other
Favorites," which isnot your ordinary cookbook, combines old recipes, holidays
and traditions with an offbeat view of history. "LaRelacion” is atrue adventure
story of a ship-wrecked Spanish adventurer who was captured by the Indians
450 years ago.

Booksin print include "A Sawmill Scrapbook” (Vals. 2& 3) and "A Pictorial
History--- Settlements on the Escambia-Conecuh River." available from The
Alger-Sullivan Historical Society

Print Media Advertising

We have worked with numerous magazines and newspapers around the USA,
providing advertising layout work. Click the Advertising button for an
example.

Webcams
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Be seen around the world! We can provide your site with webcam and webcast
capability. Click the Webcam button to learn more.

HOME | ToP

Sites Contact Photography Webcams Links Advertisng Home

Page updated January 2005
Copyright 2005 by N. Collier, Publisher.
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John Bamford & Associates, and Bamford Industries - Yass NSW Australia

John Bamford & Associates

The Home Page

Thisinternet site providesinformation about the business
and other interests of John Bamford & Associates and family members.

Details of the Bamford " Hi-Ram Pump ®",
a new and simple pump power ed by water, are on thelink below.

[Hi-Ram Pump] [pump.com.au] [Internet and Domain Names| [L atest News]

[Professional Experience] [Genealogy] [Bamfords.Info] [Vehicles] [Itemsfor Sal€]

[St Barnabas Parish] [Yass Chamber of Commer ce]

If you have received spam showing a bamford.com.au email address, pleaseread
Spoofing or Forging of our Email Addresses

Email bamfords@bamford.com.au
Home Page http://www.bamford.com.au

Bamfords, Post Office Box 11, HALL ACT 2618, AUSTRALIA
Phone +(61 2) 6227 5532 Fax +(61 2) 6227 5995
Bamford Industries NSW BN97702171, and John Bamford & Associates NSW L 8632225
bamford.com.au ™ isa Trade Mark
Copyright ©John Bamford & Associates 1998-2004
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Bamford Pumps - Hi-Ram - Latest News - A New Hydraulic Ram Water Pump or Hydram

The Bamford " Hi-Ram Pump ®"

L atest News

[Introduction] [Latest News] [About the Pump] [Questions & Answers] [Prices)|
[Pump Installation] [File Downloads] [New Applications] [Links] [Contact Us]

Change of Main Pump Email Address

We have had to change the main email addressfor pump correspondence to reduce the effect of
spam on thereceipt of legitimate email. The new addressis given at the bottom of the page.

The previous email addressremainsin place, but issubject to increasingly severefiltering which
may result in some valid email messages being automatically deleted.

Email addresseswithin YYezz.Net are also in use with the changed email arrangements,
particularly for autoresponder messages.

17 July, 2004

Availability and Price of Hi-Ram Pumps

Production pumps are available as a basic water pump, of the type shown on the" I ntroduction™
page.

The 25 mm or 1inch version of the basic pump (lessthe drive pipe assembly etc) isavailable at the

recommended retail price of $330 Australian, plus any dispatch costsinvolved. Thispriceincludes

an Australian Government Goods and Services Tax (GST) of 10% . GST does not apply to pumps
supplied outside Australia.

Distribution within Australia includes direct salesusing parcel post. The pump weighs between 3
and 4 kilograms and goesin a box 310mm X 225mm X 102mm (an A4 size box). For direct sales,
the dispatch coststo Australian addresses include handling, postage, packing, and insurance. These
dispatch costsincluding GST arecurrently to NSW $14, VIC $17, QLD $21, SA $21, NT $25, WA
$26, TAS $22.

The pump and itsdrive pipe must operatetogether for the pump to work properly, and thedrive
pipe can be thought of as" half" of the pump. The use of a stedl drive pipeisrecommended
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wherever possible.

There are so far no distribution arrangementsin most countries over seas from Australia, although
individual orders can be accepted. With the cost of economy air post included, the delivered cost of
a pump isvery competitive with alter native pumps available in many other countries. For over seas
orders, if there were any other chargesthat arerequired by your country you would need to pay
these your sdlf.

If you wish to order a Bamford Pump, please contact us (preferably by email) for more
information about local retailers of the Bamford Pump, dispatch details, and alter natives for
payment.

Wearesorry that the prices above represent an increase from 1 December, 2004. Orders placed
beforethat date will be supplied at the previous prices.

1 December, 2004

Email hi-ram@bamford.com.au

Bamfords, Post Office Box 11, HALL ACT 2618, AUSTRALIA
Phone +(61 2) 6227 5532 Fax +(61 2) 6227 5995
Bamford IndustriesNSW BN97702171, and John Bamford and Associates NSW L 8632225
"Hi-Ram Pump" isa Registered Trade Mark
Copyright ©Bamford Industries 1999-2004
Home Page http://www.bamford.com.au
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The Bamford " Hi-Ram Pump ®"

About the Pump

[Introduction] [Latest News] [About the Pump] [Questions & Answers] [Prices)|
[Pump Installation] [File Downloads] [New Applications] [Links] [Contact Us]

About the Bamford " Hi-Ram Pump ®"

Development of the Bamford Hi-Ram Pump started in the Australian summer of 1997/98,
following drought conditions and a shortage of water on a farming property. Although therewasa
stream of flowing water, it was unused because of the low rate of flow, the lack of electricity, and
thedifficult terrain. Normal methods of pumping water were simply not suitable.

Other ways of getting water from the stream wer e consider ed, particularly ways using the ener gy
of flowing water to drive a pump. Attemptsto construct and use a traditional hydraulic ram pump
wer e mar ginally successful. The search for a ssmpler way led to the development of a new type of

pump.

A diagrammatic installation for a Bamford Hi-Ram Pump to pump water isshown below. Thisis

similar to theinstallation of a hydraulic ram pump, and a Bamford Hi-Ram Pump will typically

wor k where other hydraulic ram pumpswill work. Recommendationsfor pump installation are
covered in moredetail in the section " Pump Installation” .

A Bamford Hi-Ram Pump can also work where other hydraulic ram pumpswill not work. Its
design also allowsit the alter native roles of producing compressed air, or providing a mechanical
output to oper ate other devices.
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Bamford Hi-Ram Pump

Water
delivered
by pump
Source of water
to operate pump
Delivery Pipe

Drive Pipe

Bamford Hi-Ram Pump

Towork asawater pump, the Bamford Hi-Ram Pump needs a sour ce of water above the pump.
Thiscan befrom a stream or river or other source, so that water entersthe pump through a Drive
Pipe. A typical head of water to operate the pump is about two meters, although smaller and larger

heads ar e also suitable. The characteristics of the Drive Pipe are most important in the operation

of the pump.
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Waste Valve Mechanism
“Hi-Ram Pump®” - Australian Patent No 741898

Valve Housing

Control Tube

Inlet Non Return Valve
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At the beginning of the operating cycle, water startsto flow through the Drive Pipe and goesto
waste through a Waste Valve. The flow of water then increases, until the Waste Valve closes and
suddenly stopsthe flow of water. Theresult isa" water hammer™ , which causes a high pressure

inside the pump, so that water isforced past an Outlet Valve (Non Return Valve) into the Delivery

Pipe. Asthe operating cycle continues, the pressure inside the pump drops and the Outlet Valve

closes.

Thereisthen a" rebound effect”, and the pressureinside the pump further dropsto below
atmospheric pressure. Duringthispart in the operating cycle, air can be brought into the pump by
the use of an optional one way valve.

The pressureinside the pump will then increase because of the head of water from the entry to the
Drive Pipe. Another operating cycle begins with water going through the Waste Valve, and so on.

A typical cycletimefor a small pump isabout one second. Most of the water entering the pump
goesthrough the Waste Valve, theremainder being pumped up the Delivery Pipe. In atypical
installation, the waste water can be diverted downhill torejoin theriver or stream from which it
came. However, the design of the Bamford Hi-Ram Pump also allows waste water can be piped
away for other uses, which could include operation of a second pump in serieswith thefirst.

Initssimplest form, the Bamford Hi-Ram Pump will operate without an air reservoir or other
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means to smooth the pressure pulses of water going into the Delivery Pipe. While thismay require
astronger Delivery Pipe, in many situationsthe smpler pump is preferable.

Optional components can befitted to improve the efficiency of the pump or to providefor its
alternativeroles, but at increased cost. One option isto fit a pressure cell pre-charged with air to
smooth out pressurevariationsin the Delivery Pipe. Such pressure cellsarewidely used in other

pumping applications, and typically have a flexible diaphragm to separatethe air and water.

Asdescribed above, the pressure inside the pump drops below atmospheric pressure during part of
the cycle of operation. If a one way valveisfitted, air can bedrawn into the pump, sothat air is
then pumped through the Outlet Valve with the water. An optional pressure vessel can then be

fitted near the pump outlet to automatically fill with air and smooth out pressurevariationsin the
Delivery Pipe.

The pump can takein much moreair than isneeded to fill such a pressurevessdl, in which case
excess air ssimply goes up the Delivery Pipe. Thisis how the Bamford Hi-Ram Pump can provide
compressed air, asair going through the Outlet Valveis at the same pressure asthe water that it
accompanies. If the main purpose of the Bamford Hi-Ram Pump isto supply compressed air,
water need not be pumped anywher e provided the pump does not fill with air to stop the cycle of
oper ation.

Although the optional components are not shown, the pressure changesin the pump from cycleto
cycle can be used to operate other devices. This may provide an opportunity, for example, for a
Bamford Hi-Ram Pump to drive a separ ate reciprocating pump and supply clean drinking water
from another source.

The basis of the Bamford Hi-Ram Pump is a new waste valve mechanism with two moving parts,
both of which can be easily removed. Alter native valve parts can therefore be used to provide
rapid adjustment for different inlet and outlet heads, and for different water flow ratesin and out.

The Bamford Hi-Ram Pump can produce high pressures from low flows of water at a modest head.
The design of the pump allows construction in arange of sizes and of alter native materialsto suit
different operating conditions.

Whileitsoriginal development wasfor pumping water, the alternative roles of the Bamford Hi-
Ram Pump consider ably extend its usefulness. It can be useful in a variety of wayswherethe
energy in aflow of water or other fluid is otherwise going to waste. Its simplicity and flexibility
therefore offer the potential for new domestic, industrial and rural applicationsin both developed
and developing countries.
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The Bamford " Hi-Ram Pump ®"

Questions and Answers.
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Questions and Answers.

How many sizes of Bamford Hi-Ram Pump are there?

Thereisonesizeinitially, normally using a 25 mm drive pipe. While the operating principle of the
pump appliesto larger pumps, thisversion isthe one with the widest usage.

What head of water is required to operate the Bamford Hi-Ram Pump?

The pump will operatewith a 1 metredrive head of water. However, 1.5 metres should be
regar ded as the normal minimum drive head, and wher e possible 2 metres or mor e should be used.
For a given flow of water to drivethe pump, the higher the drive head the more water will be
pumped into the delivery pipe.

The pump isset up towork best with drive heads between 2 and 6 metres, although higher drive
heads can be used in some circumstances.

How high can the pump raise water?

A drive head of 2 metres of water can achieve an output head of over 100 metres, and adrive head
of 1.5 metres can give over 50 metres output head. The quantity of water delivered at these
maximum headsis small. Except in special circumstances, arealistic working height would be
about 60% of the maximum possible height.

For drive heads over 2 metres, greater output pressurescan be achieved.

How much water will the Bamford Hi-Ram Pump pump?

About 1500 litres of water a day can belifted 20 metresfrom a drive head of 2 metresand an inlet

http://www.bamford.com.au/rampump/ga.htm (1 of 5) [1/28/2005 12:50:54 PM]



Bamford Pumps - Hi-Ram - Questions and Answers - A New Hydraulic Ram Water Pump or Hydram

flow of 20 litres a minute.

The amount pumped will be morefor higher drive heads and lower output heads. The water flow
ratesin and out of a particular pump will also vary with the pump installation, and are further
dependent on the drive pipe and the drive head.

How can the pump be adjusted for different operating conditions?

One of thetwo moving partsin the waste valve mechanism is a stainless steel tube that deter mines
the flow of water through the pump. Asthispart iseasily changed, a series of alternative tubesare
used to adjust the amount of water that will go through the pump.

By thismeans, the pump isadjusted for best operation in each particular installation. The use of
the alter native tubes also allows the pump to be " turned down" , for exampleif the amount of
water to drivethe pump isreduced because of dry weather.

How important isthe drive pipein the operation of the pump.

Thedrive pipeismost important becauseits construction deter minesthe magnitude of the " water
hammer" during the operating cycle. Thiswater hammer deter mines the maximum pressure that
can be reached by the pump, and the amount of water that can be pumped. The pump should
nor mally have an oper ating cycle time of about one second.

The Bamford Hi-Ram Pump can be used with a pre-fabricated drive pipe assembly, measuring

about 1.75 metres by 0.75 metres by 0.1 metres when constructed of steel. Such a combination can
be used to provide a " package pump" for " connection” to a suitable sour ce of water.

Detailsfor the construction of suitable drive pipes are provided with pumps offered for sale. The
normal length of drive pipe shown in theinstructionsisaround 10 metres.

When higher drive heads are used, for example 5 metresor more, the normal drive pipe may givea
cycletimethat istoo short for the pump to run properly. If thishappensit may be necessary to
increase the length of the drive pipe which will increase the cycletime.

Must the drive pipe be made of steel?

Because of itsrigidity, steel pipe givesthe greatest water hammer effect, which provides the most
efficient operation of the pump. The use of steel pipeisrecommended wherever possible.

The use of high-pressure hard plastic pipe may be possible, but with significantly reduced
per formance. | n some cases such plastic pipe may be preferable where thereduction in
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performanceis acceptable. For example, plastic pipe may be easier toinstall, and may avoid
problems arising from corrosive water .

Normal agricultural plastic piping should not be used for the drive pipe. While it may operate with
the performance reduced even more, the water hammer islikely to burst the pipe after a period of
oper ation.

How should the drive pipe be installed?

Thedrive pipe does not need to bein a single straight line, or at any particular angleto the
horizontal. For convenience of transport to the location where the pump will oper ate, thedrive
pipe can be assembled from shorter lengths of pipe connected together.

However, thedrive pipe should beregarded as one aspect of the pump installation, which also
involves the need to collect water and bring it to the pump. Moredetailsfor pump installation are
given in the section " Pump Installation'

When a pipeisused to collect water to drive the pump, the entrance of the pipeisbest located well
below the surface of the water, in still water, away from the bottom, and with afilter. It is
important to minimize the possibility of debrisor air bubbles being drawn into the drive pipe.

For gently sloping ground, the distance from the sour ce of water to give a drive head of about two
metres can be much longer than thedrive pipelength. In thissituation, water can be brought along
afeed pipeor channel to arelatively small header tank near the pump. A tank or drum of around
200 litres capacity is suitable. The drive pipeisthen connected to this small tank in conjunction
with a standpipeto give a suitable drive head for the pump.

Asshown in the section " Pump Installation”, it isrecommended that a standpipe always be used at
thestart of thedrive pipe.

What happens if bubbles of air flow into the drive pipe?

Air bubblesreduce the amount of water hammer in thedrive pipe. Thiswill reduce the efficiency
of the pump, or may causeit to stop.

Can a siphon over an embankment be used to work the pump?

While a siphon over an embankment may be satisfactory, try to avoid this arrangement because of
the problems of establishing and maintaining a siphon.

Air nearly always collectsin the siphon over a period of weeks or perhaps days. Thisreducesthe
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efficiency of the pump, and can causeit to stop unlesstheair isperiodically flushed out.

What type of pipe should be used for the delivery pipe?

High-pressure piping, plastic or metal, isrecommended for at least thefirst 20 metresat the pump

end of the delivery pipe. Except for high lifts, agricultural grade plastic piping should be suitable

for theremainder of the delivery pipe. If thereisany doubt about the performance of agricultural
grade plastic piping, high-pressure piping should be used for the full length.

Although the delivery flow rateislow, the minimum size recommended for the delivery pipeispipe
having an internal diameter similar to that of 25 mm (or 1 inch) metal pipe (i.e. around 22 mm or
larger). Thisisbecause during pump operation there are pressure pulsesthat travel up and down
theddlivery pipe. High-pressure plastic pipe hasthicker wallsand a smaller inside diameter, and
wher e used the next larger nominal size pipe should be selected (i.e. 32 mm high-pressure plastic

pipe).

Thereis much to be said for the use of 40 mm delivery pipe which makes best use of the
characteristics of the pump. In addition a 40 mm pipeislarge enough for use with a powered fire
fighting pump should you ever need a lot of water inahurry.

It isnormally necessary to restrain uphill sections of the delivery pipe, so that it cannot move
downhill. If the delivery pipeisnot restrained, the repeated pressure pulses coming from the pump
will probably cause the pipeto " walk" downbhill.

How do | start the Bamford Hi-Ram Pump?

Prior to starting the pump, water should be flushed through the drive pipe and the pump to ensure
that no air istrapped between the sour ce of water and the pump. Holding the waste valve
mechanism open can do this. It can also help if the delivery pipeisnot connected until after the
drive pipe has been flushed out.

Aspart of the pump, thereisa gate valve into which the drive pipeis connected. This gate valve
can now be closed, so that the drive pipe remainsfull of water. The delivery pipe should be
connected if thishas not already been done.

The gate valve should now be opened to let water into the pump. The pump may start
automatically, or the waste valve may simply close and prevent water flowing to waste. |f
necessary, the waste valve can be moved up and down by hand until automatic operation of the
pump begins.

The pump requiresa certain amount of back pressurein the delivery pipefor correct operation.
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Thisiswhy manual operation of the waste valve may be necessary to initially build up some
pressurein thedelivery pipe. If thedelivery pipeislong and sloping gently uphill, it may take a
whileto get sufficient back pressure.

Wherethededivery head is small, in some circumstances the back pressure may not be enough for
correct pump operation. If necessary this can be overcome by partially restricting the water flow
coming out of the delivery pipe. However, thereisan alternative drive pipe which isdesigned for

installations where the delivery head is small.

Final adjustment for best performance should then be done when the delivery pipeisfull of water
and at operating pressure.

Once the pump isoperating normally, and the drive pipe and delivery pipe are both full of water,
the pump can be stopped and started as necessary by simply turning the gate valve off and on.

What does a normal operating cycle look like?

Each operating cycle normally takes about one second, with the water flow from thetop of the
waste valve housing starting and stopping as the waste valve opens and closes.

The stainless steel tube inside the waste valve housing goes up and down about 40 mm during each
cycle. When a pump isinitially being started, the tube might cycle up and down over a much
shorter distance until the full outlet pressurein the delivery pipeisreached.
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| nstallation Detailsfor the Bamford Pump

Theinstallation and oper ating requirements for Bamford Pumps are covered generally in the
Questions and Answer s section of thisInternet site. This section briefly coversa few further
requirements.

The use of a suitable Drive Pipe correctly installed is essential for the pump to operate properly.
Although the general principles always apply, each pump installation involves a unique set of
circumstancesthat can only be addressed by thoseinstalling and oper ating the pump.

Before anyoneinstallsa Bamford Pump for thefirst time, we strongly recommend that they
temporarily set up apump on flat ground and run it from an existing sour ce of reticulated water.
This can be done, for example, by connecting a garden hoseto the Standpipe whereinlet water
normally entersto drivethe pump. To start off, the pump outlet should also be blocked off (for
examplewith a 1 inch plug) so that a back pressureisprovided in the pump without any need to
connect a Delivery Pipe. However, never block off the outlet if the drive head or length of
Standpipeismorethan 4 metres. Thispreliminary test allowsthe operation of the pump to be
observed and under stood under controlled operating conditions,

A filegiving details of " Pump Installation and Drive Pipe Construction" can befound inthe"File
Downloads" link at thetop of thispage. If possible we suggest that you download thisfile for
futurereference.

A group of internet pages containing similar information is also available by clicking thislink.
I nstallation and Drive Pipe Construction

Email hi-ram@bamford.com.au
Bamfords, Post Office Box 11, HALL ACT 2618, AUSTRALIA

http://www.bamford.com.au/rampump/install.htm (1 of 2) [1/28/2005 12:50:54 PM]


http://www.bamford.com.au/rampump/pumpdriv/index.html

Bamford Pumps - Hi-Ram - Installation - A New Hydraulic Ram Pump or Hydram

Phone +(61 2) 6227 5532 Fax +(61 2) 6227 5995
Bamford IndustriesNSW BN97702171, and John Bamford and Associates NSW L 8632225
"Hi-Ram Pump" isa Registered Trade Mark
Copyright ©Bamford Industries 1999-2004
Home Page http://www.bamford.com.au

http://www.bamford.com.au/rampump/install.htm (2 of 2) [1/28/2005 12:50:54 PM]



Bamford Pumps - Hi-Ram - File Downloads - A New Hydraulic Ram Water Pump or Hydram

The Bamford " Hi-Ram Pump ®"

File Downloads

[Introduction] [Latest News] [About the Pump] [Questions & Answers] [Prices)|
[Pump Installation] [File Downloads] [New Applications] [Links] [Contact Us]

File Downloads

The following files may be downloaded for off-line viewing to assist those interested in the Bamford
Pump. All files are copyright, and under no circumstancesisafileto be altered in any way or used
for other purposes.

Thefiles may be updated from timeto time, and you should check hereto seeif you havethe latest
version.

Depending on your computer and softwar e;

If you click alink with the left mouse button, you may be ableto open thefilein a new window for
viewing with your Web Browser.

If you click alink with the right mouse button, you should be able to save thefilefor later viewing.

Filesarein Adobe Acrobat pdf for mat

(Thefree Adobe Acrobat Reader can be downloaded from here.)

To the best of our knowledge these files are virus free (and we actively try to keep it that way) - but
downloader beware!

Brochure, landscape, double sided as a three-fold brochure.
[brochure.pdf - 6 October 2003 - 109 K B]

Pump Installation and Drive Pipe Construction.
[install.pdf - 10 June 2003 - 474 KB]

[addendla.pdf - Addendum 1 - September 2004 - 43 KB]
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(install.pdf combines and updatesthree previousfiles. We suggest you download it for reference
rather than try to view it on-line)

If you have trouble downloading or viewing thefileinstall.pdf, a group of internet pages containing
similar information isalso available by clicking thislink.

I nstallation and Drive Pipe Construction
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New Uses and Applications

Pumping Air or Compressing Air
Suction Pump

Primer for Water Siphon

Water Hammer Device

Asan In-Line Pump

Asa Power Sourcefor Other Devices

Pump Operation

A picture of abasic Hi-Ram Pump pumping water and a diagram showing oper ation of the Waste
Valve M echanism are shown just below - for referencein the following discussion. The oper ation of
the pump isalso discussed in mor e detail in the section " About the Pump" .

The new usesinvolve arearrangement of the normal components of the pump, in some cases with
additional components. The principle of operation of the waste valve assembly isnot changed.
However, the geometry of the components can be very important for successful operation, and the
limitsfor operation are not yet clearly defined for these uses. You might thereforeliketoregard
this page asthe experimenter's section of the pump inter net pages.

In all of these applicationsit must be remembered that the amount of power produced to do useful
work issmall, so that the benefits occur gradually over a period of time. This correspondsto the
normal water pump role, where a small flow of water fillsatank over a period of time.
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Inlet Non Return Valve
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(Back to Top)

Pumping Air or Compressing Air

During each operating cycle of the Hi-Ram Pump the pressurein the pump body falls briefly below
atmospheric pressurei.e. a vacuum iscreated. If the pump Non Return Valveisreversed and left
exposed to the outside atmosphere, air will be sucked into the pump body to mix with the water
inside the pump. Thisisthe basisfor the pump being able to pump air or generate compressed air.

Because the partsinside the waste valve stop water flow in both the upper and lower operating
positions, the pump is much more efficient at generating a vacuum than other waste valve
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mechanismsthat only seal in the upper position.

The pictures below show atest set up with a 25 mm in-line pump. Air issucked in the black non-
return valve on theright, and goeswith the " waste" water down the 25 mm inch poly pipeto come
out about 500 mm below the water surface. The pump is also about 500 mm above the water
surface. In addition to air being pumped into the water below, the flow of waste water provides a
circulation effect. Thistest wasto demonstrate possibilitiesfor a self powered pump to both aerate
and destratify a pond, being things of interest to those engaged in aquacultur e such asfish farming.

Theextrain-linefittings on the top of the pump are not needed where the pump isbeing used
simply to evacuate air. The normal fitting at the top of the pump isused, and the air taken into the
pump comes out with the waste water.

To generate compressed air, the pump uses two non return valves (not shown in illustrations here).
Onenon return valveisused to draw air into the pump body. The second valve performsthe same
roleasin anormal water pump, except that a mixture of water and air is pumped into the delivery
pipe. The geometry and operation of the pump for thisuse are most important, asit isnecessary to
separ ate the delivered air and water and also ensure that the pump does not fill up with air (which
will stop it). Subject to areduction in pump efficiency because of the air injection, air can be
compressed up to the maximum outlet pressure capability of the pump.

(Back to Top)

Suction Pump

With the same pump arrangement where the non return valveisrever sed, the vacuum effect in the
pump can also be used to draw in water through a suction line. Water that issucked in exitsthe
pump with the waste water that is operating the pump. The suction head that can be attained
depends on the pump installation, although brief testing suggests that suction lifts of several metres
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arepossible.

Wherethereisa separate flow of water available to drive a pump, this opensthe opportunity for
the pump to act asa de-watering device or sump pump.

(Back to Top)

Primer for Water Siphon

There are applications where it would be useful to siphon water over an embankment, for example
over thewall of a storage dam or pond. These applications are not always successful, because of the
difficulty of initially priming the siphon and then maintaining the siphon effect. A siphon that is
used inter mittently or at alow flow rate tendsto accumulate air in the upper part of the siphon,
causing it to eventually stop.

While we are not awar e of anyone doing this (so far), and depending on the arrangement of the
siphon, a Hi-Ram Pump set up as an ancillary suction pump might provide the means of
maintaining the primein alarger siphon pipe.

(Back to Top)

Water Hammer Device

If the Non Return Valve shown in the diagram near the top of this pageisremoved or blocked off,
the Waste Valve M echanism will operate and gener ate the maximum internal pressures possible
for the conditions of operation. (Thisshould NOT be donefor drive heads more than about 4
metres). In other words, all the input energy into the pump isdissipated through the resultant
water hammer and the associated effectsin the pump, the drive pipe and the overall installation.

The magnitude of the water hammer can be easily adjusted using the pump adjustment tubes and
by varying the drive head. The Waste Valve M echanism can therefore also be regarded asa way to
generate water hammer for experimental purposes, or totest theresistance to water hammer of
other appliances or items connected into the pipeworKk.

(Back to Top)

Asan In-Line Pump

In the description concer ning the pumping of air (above), the Hi-Ram Pump has extra fittings so
that it operates asan in-line pump. An in-line arrangement can also be used in a normal water
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pumping role. Thisallowsthe waste water to be piped away in a closed system for other uses,
instead of smply overflowing from the top of the pump.

The concept of an in-line pump also leadsto the thought of whether the pipe for the waste water
could be used to increase the effective drive head of the pump. Even if thisis so, whether it is
workablein areal installation is still another matter.

(Back to Top)

Asa Power Source for Other Devices

Asreferred to above, the Waste Valve M echanism will work on itsown at the end of a drive pipe,
gener ating high pressur e pulses about once a second from the water hammer involved.

Oneway for the Hi-Ram Pump to act asa power sourceisto usethese pressure pulsesto operate
other devices. For example, the pressure pulses could operate a diaphragm pump, which could be
used to pump from another sour ce of water. Thiswould open the way to operate the Hi-Ram Pump
on "dirty" water and pump " clean" water with the associated diaphragm pump.

Asindicated befor e, although the amount of power available to do useful work issmall, it can be
useful when oper ation extends over a period of time.

(Back to Top)

Email hi-ram@bamford.com.au
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"Hi-Ram Pump" isa Registered Trade Mark
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The Bamford " Hi-Ram Pump ®"

Links

[Introduction] [Latest News] [About the Pump] [Questions & Answers] [Prices)|
[Pump Installation] [File Downloads] [New Applications] [Links] [Contact Us]

Links

An under standing of the history of Hydraulic Ram Pumps and their subsequent development can
help give a better under standing of the Bamford Hi-Ram Pump, itsoperation, and its usefulness.

Thereis much information about Hydraulic Ram Pumps on the Internet, and the links below lead
to much of thisinformation.

However, it isemphasized that the Bamford Hi-Ram Pump has different and new characteristics
when compared with traditional Hydraulic Ram Pumps. Perfor mance char acteristics of other
pumps, and descriptions of their operation, may not wholly apply to the Bamford Hi-Ram Pump.

North Carolina Cooperative Extension Service A comprehensive paper on " Hydraulic Ram
Pumps', Publication Number: EBAE 161-92, prepared by Gregory D. Jennings.

Lifewater Canada Thelnternet Site of Lifewater Canada contains a comprehensive section on

Hydraulic Ram Pumpswith linksto other sites. Thissection isfound in the Lifewater Canada
pages by going to " Manuals' and then to " Hydraulic Ram Pumps" .

Email hi-ram@bamford.com.au

Bamfords, Post Office Box 11, HALL ACT 2618, AUSTRALIA
Phone +(61 2) 6227 5532 Fax +(61 2) 6227 5995
Bamford IndustriesNSW BN97702171, and John Bamford and Associates NSW L 8632225
"Hi-Ram Pump" isa Registered Trade Mark
Copyright ©Bamford I ndustries 1999-2004
Home Page http://www.bamford.com.au
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Contact Details for "Hi-Ram Pump" - Bamford Industries, Australia

The Bamford " Hi-Ram Pump ®"

To Contact Us

[Introduction] [Latest News] [About the Pump] [Questions & Answers] [Prices)|
[Pump Installation] [File Downloads] [New Applications] [Links] [Contact Us]

Email and other contact details are below.

Email hi-ram@bamford.com.au

If you cannot see an email addressjust above, please read the one below and typeit into your email
program.

Email hi-ram@bamford.com.au

Just close thiswindow to return to the previous page you wer e looking at.

Wearesorry for the complication, but hopeto reduce spam email which isinterfering with
legitimate messages.

Bamfords, Post Office Box 11, HALL ACT 2618, AUSTRALIA
Phone +(61 2) 6227 5532 Fax +(61 2) 6227 5995
Bamford IndustriesNSW BN97702171, and John Bamford and Associates NSW L 8632225
"Hi-Ram Pump" isa Registered Trade Mark
Copyright ©Bamford Industries 1999-2004
Home Page http://www.bamford.com.au

http://www.bamford.com.au/rampump/contact.htm [1/28/2005 12:50:57 PM]
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Green and Carter - About Us: A brief History

A Brief History A Detailed History Client List Case History 1 Case History 2

ABOUT US: A BRIEF HISTORY

In the year 1772 the first suggestions of raising water by means of a Hydraulic RAM were
made by John Whitehurst, but it did not become a practical machine until Joseph
Montgolfier, the French inventor of the fire balloon, succeeded in 1796 in making an

Home page A automatic RAM.

About u 5* The general principles involved have become the basis for all the hydraulic RAMS since that
time, although subsequent improvements by Green and Carter have made them more highly
Products, efficient.
Servi-::es+_

Drders+,
Contact us1iL

LinkS,;

The firms outing in 1906?
Charles Doble's (current owner of G&C) father is leaning on the front door with jacket over arm
(Click on picture to enlarge)

Early in the nineteenth century Mr James Easton purchased Montgolfier's patent and
introduced the machine into England, also purchasing the fledgling hydraulic RAM business of
John Whitehurst and, as the founder of Messrs. Easton & Amos (known at various times as
Easton, Amos & Anderson and as Easton, Courtney & Darbishire), was responsible for the
installation of large numbers of these machines all over the British Isles, in fact more than
1000 prior to 1860.

(Obituary of Mr. James Easton - Click Here)

We acquired this old-established business in 1929, having ourselves been actively engaged in
the manufacturing and installation of the well known Vulcan and Vacher RAMs for well over 100

years.

Green & Carter©2002 Email: info@greenandcarter.com DESIGH.FORKRZAHEDIA. 20Dz

home about products services orders contact links

http://www.greenandcarter.com/main/about_us.htm (1 of 2) [1/28/2005 12:51:13 PM]


http://www.greenandcarter.com/main/history/detailed.htm
http://www.greenandcarter.com/main/history/client_list.htm
http://www.greenandcarter.com/main/history/case_1.htm
http://www.greenandcarter.com/main/history/case_2.htm
mailto:general@greenandcarter.com

Green and Carter - About Us: A brief History

http://www.greenandcarter.com/main/about_us.htm (2 of 2) [1/28/2005 12:51:13 PM]



Green & Carter - Products: Overview

Overview How They Waork Types Data Form Prices
PRODUCTS: OVERVIEW

Does it work?
The Vulcan RAM is field proven by the units that have been installed in almost every
country in the world, developed and developing, for over two centuries.
Home page,
Every pump is guaranteed forever. Most RAMSs, installed prior to 1800, are still working
About us, as well as the day they were installed, and we still maintain a stock of all parts on

the shelf.
Produ r.t.s#

Servi-::es+

Drders+

Contact us,

Links,

Lo
2inch Vulcan Simple 11/2inch Simple Type 6inch Simple Type
Type RAM - Tanzania Vulcan Ram Vulcan Ram

Were is it used?
The Vulcan RAM is ideal for remote situations. Due to having no moving metal parts it
requires only minimal maintenance and can usually cope with some degree of sediment
and debris in the water. It does not require constant filter changing.

They can operate with very low falls or with extremely high falls, pumping to heads of
more than 300 metres (1000 feet). Way beyond the capabilities of most imitators’ units.

The Vulcan RAM is manufactured in over 60 varying types and sizes so there is a RAM
built exactly for your requirements, whether you require high or low output.

Do they last?
Units are heavily constructed of cast iron and gunmetal. There is no substitute for this
material. Imitators use plastics (which are subject to UV degradation), steel (which
corrodes) and nylon seals and O-rings which become useless with the slightest wear.

Many large organisations and notable personages have used Vulcan RAMs with complete
satisfaction for years (see our client list)

Are they Expensive?

http://www.greenandcarter.com/main/products.htm (1 of 2) [1/28/2005 12:51:15 PM]
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Green & Carter - Products: Overview

Vulcan RAMs are extremely competitively priced and are generally available for immediate
delivery.

Why Should you buy a Vulcan RAM?

We are the market leaders in RAM technology worldwide. Whether you have in mind an

installation in the developing world, Western Europe or the United States, a Vulcan RAM
should be your first choice.

Nobody manufactures such a wide range of RAM's, from drive pipes sizes of 3/4 of an inch

(1.9cm) to 30 inches (76.2cm) (or more to order). We also manufacture the Compound
RAM.

TESTIMONIALS
Mr Brown, Hardwick Farm, Cheshire, UK

Copyright©Green&Carter 2002

Green & Carter©2002 Email: info@greenandcarter.com

DESIGH.FORZAHEDIA. 2002
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Green & Carter - Services: Reconditioning

Reconditioning Maintenance Additional Services Installation Spares

SERVICES: RECONDITIONING

H Reconditioned RAMs are usually available and prices
ome pagey subject to availability are list price less up to 20%
About depending on the amount of work necessary to
out use provide full reconditioning service.
Products, N,
All our reconditioned RAMs are guaranteed exactly
Servi r.es+ as our new RAMs.
U"'derﬁ.,, We also operate a reconditioning service for any
type of RAM.
Contact usy
77
For additional information please contact us TR
Links, :
I..:'fl
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Green & Carter - Orders

ORDERS

UK & Worldwide
We have our own export packing department who
can crate and pack our RAMs in individual
Home page component parts if required to withstand the most
arduous transport in remote areas worldwide.
About us "

For all orders please contact us with your specific

Products
+ requrements.

Services+

Drder%_

Contact us-,'L

LinkS’
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Green & Carter - Contact us

CONTACT Us

Name I
Home page) Company I
About us Email Address |
Services+
Orders, Notes
Contact Llr;‘F

To complete a Data Form with your requirements - click here

GREEN & CARTER
Vulcan Works
Ashbrittle
Near Wellington
Somerset
England
TA21 OLQ

Email: general@greenandcarter.com
Tel: 01823 672365 (24hrs)

Fax: 01823 672950

Green & Carter©2002 Email: info@greenandcarter.com DESIGH.FORZAMEDIR.Z0DZ
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Green & Carter - Links

LLINKS

Home page
About us,
Products,
Services,
Orders,

Contact us,

Eggstraspecial
www.eggstraspecial.co.uk

Energy Web
www.energyweb.co.uk

The National Trust, UK
www.nationaltrust.org.uk

Heligan
www.heligan.com

Worldwide Butterflies, Sherbourne, UK

Link "-‘

www.wwb.co.uk

Howletts & Port Lympne Wildlife Park
www.howletts.net

Gurkha Welfare Trust
www.gwt.org.uk

The Wandle Industrial Museum
www.wandleindustrialmuseum.freeserve.co.uk

Devon Guild of Craftsmen
www.crafts.org.uk

Royal Society for the Protection of Birds
www.rspb.org.uk
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FORZA MEDIA-Website designersin London and Bath. Web site and ecommerce design solutions - graphic design and back end.

(FORZA

internet solutions

Making the Web work for you..

MEET THE TEAM
We are a highly experienced professional team specialising in Web
Home Page I _ P o FORZA MEDIA
solutions. Our joint skills include layout and graphic design,
L . . 3 Russet Way
A application development and Website promotion.
Web Solutions Bath, UK, BA2 8SH
Tel: 07906 037647
Portfolio I Whatever your requirements we are confident we can meet them
and offer what are probably the lowest prices in Europe.
FAQSs I
L . . Client Login
Forza Media is a UK company, established in 1997.
Contact Us I
Usernamel |
Passwordl |
sad
8 Microsct I-.--J'
Want to talk about your A highly experenced team
new project? We'll call you with all the solutions M
J
Some of the services we offer G I
QOgIc
Graphic design Programming 8
Copywriting Database integration
Streaming video & music Secure server facilities
Hosting & Domain names E-commerce
Search engine registration Content management
Flash & 3D design CD-Rom multimedia
Site Map Copyright
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