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THE HYDROSONIC ™" PUMP:
An excess energy device?

Report on a Visit To Hydro Dynamices. Inc.

by Jed Rothwell and Eugene Mallove

ometimes success can be
so great that it is very hard
to believe. Cold fusion re-

conundrum.

eating system and energy conserva-
Hmm electrical engineer James L.

Griggs made the first model of his
so-called “Hydrosonic pump™ in 1989, but
cold fusion and the Utah announcement had
nothing to do with his invention. Today
Griggs holds ULS. Patent 3,188,090 on the
device. which was granted February 23,
1993, following his April 1991 filing. The
modest title of the patent is “Apparatus for
Heating Fluids,” and it is assigned to Hydro
Dynamics, Inc., the small Cartersville,
Georgia company at which Griggs is the se-
Nior engineer.

Griggs' original intent was simply to cre-
ate a device that would efficiently produce
and circulate hot water or steam in a build-
ing. He certainly had no imtention whatso-
ever of developing a machine that could
produce more thermal output than the elec-
trical energy it consumed—on its face an
apparent violation of the First Law of Ther-
modynamics. In fact, when early tests of the
device seemed to show an excess heat phe-
nomenon, he presumed thin he was making
a major mistake in his caleulations. He put
the guestion of “excess heat” out of his
mind for some time and continued to devel-
op the device, s general form is little more
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searchers have been accus-
tomed to electrochemical experiments
in which the excess heat production
is a fraction of a watt, a few watts,
or even a few tens of watts. So what
happens when they are confronted
with a device that puts out kilowatts
of apparent excess heat and seems
to have nothing to do with electro-
chemistry? An unusual device that
is being manufactured and sold by a
Georgia R&D company presents that very

than a cylindrical aluminum rotor that 15
spun by a powerful eleciric motor within a
eylindrical steel casing. The rotor and case
fit together with close tolerances, say 0.1-
inch for a rotor diameter of 12-inches. Wa-
ter is forced between the rotor and the steel
case by a low power, very small auxiliary
pump, The rotor has holes machined into its
periphery, which help create wrbulent con-
ditions in the water that is passed through
the annulus between rotor and case. Com-
pany literature suggests that the Hydrosonic
pump uses “mechanical shock waves (simi-
lar to the “water hammer effect’)” o ac-
complish the heating.

Depending on operating conditions, the
Hydrosonic™ pump can produce either
continuously flowing hot waler, pressurized
steam, or a mixture of both, Hydro Dynam-
ics, Inc. has not gone into mass production,
though the units are for sale. Several of the
installations that have acquired the units for
testing or permanent heating have reported
that they are unusually effective. In a few
operational cases, the pumps do seem to put
out substantially more BTUs than the BTU-
equivalent of the electricity consumed. For
example, the maintenance director for
the Martin County Schools (Williamston,

Morth

Carolina) testified tha
a Hydrosonic pump, placed in-line with an
existing electric boiler heating system pro-
ducing hot water, appeared 1o be at least 14
percent more efficient than the electric boil-
er. The facilitics manager for Dougherty
County testified that his calculations for
one unit installed in an Albany, Georgia fire
station as a replacement for a gas-fired sys-
tem “prove [the] unit produces more energy
in BTUs than it consumes.”

A number of technical people have come
to the Hydro Dynamics facility to iry to de-
bunk this “over-unity” performance. To
date, all have failed w find an error being
made in the relatively simple measure-
ments—one large enough to make the ex-
cess heat disappear.,

In August, 1993, stimulated by the cover
story about cold fusion in Popular Science,
James Griggs contacted various people in
the cold fusion field to seek assistance in
explaining the baffling results. This led 1o
further investigations of the Hydrosonic
pump and the report that follows. Other
testing continues at the Hydro Dynamics
site. The excess heat persists with no expla-
nation and no obvious fault in the calcula-
tions. Is this an excess heat device, and
does it have anything 1o do with “cold fu-
sion”™? We'll let our astute readers be the
Judges,



Report by Jed Rothwell on a site visit

n January 5 and 6, 1994, Eugene

Mallove and | visited James L.

Giriggs and his associates at Hydro
Dynamics, Inc. in Cartersville, Georgia. The
company is located less than an hour’s drive
north of Atlanta. We witnessed a series of
experiments with the company's “Hydroson-
ic™"pump. This is a brief report of what we
SAW,

Background

The Hydrosonic Pump is claimed to be an
excess energy device that physically resem-
bles a pump in many ways. [t appears (o pro-
duce massive amounts of unexplained ex-
cess energy, perhaps by generating ultra-
spund, which creates bubbles in the water st
the surface of the device's metal compo-
nents. This process may be similar 1o the
Stringham [1] "microfusion”™ device, excepl
this machine employs ordinary water, not
heavy water. Whatever causes this apparent
excess energy, | suspect it may be related to
light water cold fusion energy generation. It
does appear to produce massive amounts
imulti-kilowatts) of heat energy reliably, on
demand, for prolonged perieds, so it is clear-
ly an interesting process that was worth in-
vestigating., The device is described in detail
in Hydro Dynamics, Inc. sales literature and
in a U.S. patent. [2] Griggs described his
work at the Fourth Intermnational Conference
on Cold Fusion (ICCF4), [3]

[ will not describe the Hydrosonic pump
here in detail, but 1 would like to clear up
one issue that has confused many who have
heard about it, This device is called a
*pump”* for lack of a better word. It does not
actually move the water very much: “pump”
is something of a misnomer, “stirrer” would
be more accurate. It is a kind of rotor with
holes drilled around the circumference of the
rotor; when the rotor rotates very rapidly,
these holes apparently create ultrasonic
waves, which in turn somehow cause the ef-
fect. Because the device is not actually a
pump, a small auxiliary pump (consuming a
small fraction of a horsepower) moves the
water from a feedwater tank, through the
pipes, inte the Hydrosonic pump, and out
through a steam pipe or separate steam and
condensate pipes. The pump heats the water
by the stirring action, but under some cir-
cumstances it also seems 1o create consider-
ably more heat than a motor driving a stirrer
would.

This device is much larger than any other
“cold fusion” device that | have ever wit-
nessed or heard about, and 1t looks far more
practical. During one of demonstrations we
watched, over a 20 minute period, 4.80
KEWH (kilowatt-hours) of electrical energy
was input, and 19,050 BTUs of heal
evolved, which equals 5.58 KWH, 117 per-
cent of input. The actual input to output ratio
was even better than this, when vou take in-
to account the inefficiencies of the electric
motor,

| have been to Hydro Dynamics, Inc. on

| three previous occa-

sions, and Mallove
was there once. We
have been generally
impressed, but there
have been some inex-
plicable failures, and
they made an embar-
rassing mistake with
some untested, im-
properly calibrated
thermocouples. On
Movember 22, 1993
however, | observed
a very impressive
demonstration, which
| described to some
cormrespondents, [4] In
this experiment, a 55-
gallon steel drum
filled with 200 lbs of
water was used o
capture steam and
condensate. Both the
water in the tank and
the feedwater going
into the device start
out at room lempera-
ture, so the final mass
and Delia-T tempera-
ture increase in the
water in the steel drum can be used to esti-
mate the lower limit of the enthalpy (total
energy) generated by the pump. This is a
lower bound estimate because a large
amount of heat is lost from the pump, pipes,
and steel drum by radiation during the
course of the experimental runs, which last
from 15 minutes to an hour.

The experiments we saw on January 6,
1994 were far more impressive than any-
thing either of us previously witnessed.

Test Procedures and instrumentation

The procedures and instrumentation used
in these tests were similar to those [ de-

A Hydrosonic pump {lower left) connected 1o a 40 HP eleciric maotor.
White water holding tank is wsed in some hot water heating tesis.

scribed in the November 22, 1993 document
[4], so 1 will not repeat them in this report,
excepl to note a few improvements:

This was a test of steam-production only,
not of hot water, or of mixed hot water and
steam.

The flow rate and total amount of water
consumed in these tests is much smaller than
with the hot water and mixed hot water and
steam tests. This makes the experiment
much easier.

A large clear plastic bucket (or possibly
Tupperware) has been added to the top of
the input feedwater tank. This serves as a
hopper. It is marked in two scales: tenth-gal-

Inventor James L. Griggs releases a blast of steam into the test facility
from an aperating Hydrosonic pump, (Photos by E. Mallove and 1 Rothwell)
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The 55-pallon barrel wsed to condense e stean
i an indtial 330 pownds of warer rests on a
calibrated weishing scale, Phil Griees displays
miltiple temperainee probes used in this simple
Celerimetric fest,

lons and pounds, up to one gallon, Wa-
ter is added in eight pound increments
from a marked plastic milk bottle,
(Eight pounds is nearly one U.5. gal-
lom). Care is taken to ensure that there
are no air bubbles in the feedwater tank.
This makes it much easier o record the
flow and total water consumed. The
hopper is topped off w eight pounds at
the beginning of the run, and the
amount added during the run is record-
ed, The total amount consumed is com-
pared 1o the weight increase in the steel
capture drum, and the numbers match
closely, to within two or three pounds,
proving that most of the steam is con-
densed and captured.

A new flow control with integrated
flowmeter has been installed to accom-
madate the low fow rate. The Nowme-
ter is reasonably accurate but it is
marked in large increments. 1L is much
easier o use a hti'!rl\"rllll.'l'l- 1o measure the
time it takes for the water 1o drop in the
hopper.

Because
the flow in
this steam
test
15 50 much

smaller
than in a
hot water

or mixed

The Micronta thermometer began 1o mal-
function towards the end, jumping from 60
to 90 down to 40 . probably because of a
weak batiery, This evenl proves yet again
the wisdom of these experimental tech-
nigues and rules: use multiple instruments;
use simple rough-and-ready backups to do
“reality tests™ keep an eve on things at all
times—and use common sense, Dennis
Cravens |5] and | are both strong advocates
and proselytizers of these principles, and
Giriggs personifies them,

In these tests, only one power meter wias
used: a General Electric Dranetz model,
which was calibrated by G.E. on October 5,
1993, This is an expensive digital power me-
ter, which is suitable for measuring the pow-
er consumption of a three-phase alternating
current-powered clectric motor such as used
in these experiments, In previous tests, the
Dranetz compared within one percent to the
BMI 3030 instrument thal was used in paral-
lel; the Dranctz manual says it is accurate 10
within 2 percent at Tull load. Fall load is 200
KW (kilowatts), much higher than these

steamn and hot water test, the steel drum can be filled with much
more water to start with, 350 pounds versus 200 pounds in the
previous experiments. The 350 pounds is enough to condense
virwally all of the steam, as long as the output hose is held
down at the bottom of the drum, Another great advantage of
this is that the water temperature does not rise much in a given
period of time, so that heat losses are smaller, the lemperature
is easier to measure, and the steel drum is safer 1o be around,
with less danger of scalding.

Temperature measurement, as before, was done with two or
three electronic thermometers, which agreed 1o within 19 F, and
one Taylor cooking thermometer, marked in five-degree incre-
ments, which agreed closely with the electronic thermometers,

Clase-up showing mator coupling to pump, water feed line
entering at right, and steam exit pipe on lefr,

The steam test svstem described in the article. A Hydrosonic pump
venting steam inte the room reaches a steady operating condition,
Plastic water feed reservair iy above ovlindrical water holding rank,

Disassembled Hyvdrosonic pump rotor and casing, showing holes on
rator periphery that appear te be key fo the frear production
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Not Marvin Hawkins, who assisted Drs.
Ponx and Fleisclimann, bt Marvin
Dawking, whe works ar Hvedro Dynamics!

The weight scale was checked on Novem-
ber 16, 1993, by a Georgia Tech team,
which also came to investigate, They
brought iron weights, which they had
checked on accurate scale at Tech, and they
determined that the Hydro Dynamics scale is
correct through the full range of its rated ca-
pacity, up to 1,000 lbs. On January 7, Gene
Mallove and 1 both checked the calibration
of the scale by standing on it. We did not,
however, attempt 1o calibrate the scale while
slanding on it, a false calibration technigque
similar to those pioneered by others in this
field [6]! The scale registered anomalous in-
creases in body weight probably due 1o
Christmas Season overcating. Other scales
show the same numbers to within 1 1b.

January 6 tests

We witnessed three experimental runs on
January &, 1994, one in the momning and two
that afternoon.

Test 1, A 1-hour blank run that generated
little or no excess heat. The Hydrosonic
pump water flow input rate and visually ob-
served (through a glass window) level of
water within the pump was deliberately set
to & condition that had previously evidenced
no excess cnergy, When the pump is too
full, or some other operating parameter is
not right, the pump generates exactly as
much heat as you would expect any other
stirring device o generate; exactly like the
classic experiments of 1P, Joule, But, when
the correct flow and pressures are achieved,
the effect turns on, and this fact is easy 1o
observe. The flow rate of water going in re-
mains constant, and the cloud of steam com-
ing remains the same, but the electric power
draw drops dramatically, by 20 percent 1o 50
percent. say from 23 1o 14 KW,

Test 2, A 19-minute excess heal run.

Test 3. A 30-minute excess heat run with
flow rate, pressure and other parmeters ad-
justed as closely to Test 2 as possible, which
generated nearly the same amount of excess
heat per minute.

These tests showed that Griggs has con-
siderable control aver the reaction. He can
start it and stop it on demand, even though
he says he does not understand the underly-
ing cause of the reaction.

Some considerations regarding input
power computation

As mentioned above, the Hydrosonic
pump is a kind of rotor device. It is turned
by an industrial three-phase AC electric
motor. The motor turns a shaft, the shaf
turns the pump device at several thousand

RPM, the pump heats up the water because

of ordinary fluid friction, and additional heat
comes from the mysterions process. There
are two important factors which should be
kept in mind when evaluating the input pow-
er in these experiments:

I. An electric motor works most efficient-
Iy at the peak ratings for which it was de-
signed. When an electric molor runs at a
much lower load than for which it was de-
signed, the difference between Apparent
Power (volts times amps) and “True Power”
becomes large. The ratio of True Power di-
vided by Apparent power is known as the
Power Factor {PF). This is described in
many introductory texts on AC power. [7]
The PF is computed automatically by the
digital Dranetz power meter used in these
experiments, and an average PF for the run
is displayed. although the meter computes
the instantaneous PF ot all times.
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In these tests, a 40 HP motor was used ©
drive a relatively small, 12-inch diameter ro-
tor, so the PF was lower than other tests |
have observed, varying from 73 percent up
to 84 percent. A 30 HP motor would be
more appropriate for this pump, it would
have yielded a higher PF.

2. All electric motors suffer some degree
of mechanical power loss. Conversion from
electricity to rotary motion cannot be 100
percent efficient. The motor used in this test
is rated at 82.5 percent nominal efficiency
by the manufacturer. It is likely that the ac-
tually efficiency is somewhat less than this.
Energy lost in the conversion appears in the
form of waste heat that stems from the metal
laminations in the field windings. The cas-
ings and innards of motors of this size get
very hot; they are equipped with blowers o
keep them from overheating.

Tests 2 and 3 showed excess heat even
when compared to the unadjusted Apparent
Power. In Test 2, The Coefficient of Produc-
tion {C.0.P.} was about 117 percent mea-
sured against the Apparent Power. However,
if we take into account the relatively low PF
(caused by the inéfMiciency of this large mo-
tor driving the small pump), and the encrgy
lost in conversion to mechanical, rotary mo-
tion, the C.O.FP. was closer to 170 percent,
that is, the input to output ratio was roughly
1:1.7. A great deal of other energy was not
accounted for, in readily apparent losses like
thermal radiation from the pump, which is
the size of a small automobile engine block,
and which was over 3007 F during the run,
The 117 percent C.0.P. is the most conserv-
ative, lower bound estimate possible. This
fact was demonstrated by Test L. the null
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run. In this test, the lower bound C.O.P.,
comparing to Apparent Power, was 59 per-
cent. Adjusted for PF and mechanical losses,
the C.O.P. was 98 percent, very close 1o a
balance of input and output.

The performance window

Griggs has explained and demonstrated
the fact that his machines have a window of
performance, defined by a set of flow rates,
pressure, rotation rate, and so on, If you op-
erate one of the machines below or above
the performance window of that particular
machine, it will produce little or no excess
heat. He demonstrated this fact,

The pump used in these experiments was
a new, experimental design, optimized to
create steam, rather than hot water. He had
not finished working out the range of operat-
ing parameters for it, This particular ma-
chine, unfortunately, suffers from a rather
narrow window of performance. It works
best with a flow rate between 0.15 and 0.25
gallons per minute, and for reasons he has
not yet determined, it requires a relatively
high input pressure. It is much more difficult
to adjust than some of his previous models,
but it has a high C.O.P. and it produces pure
steam without a mixture of unboiled water.
He expects to fix the narrow performance
window requiring the finicky adjustments
with a new pump which will be ready in a
few weeks,

During the demonstrations, he had diffi-
culty getting the machine to balance input
waler and output steam rates properly, and
he had rouble keeping the flow high enough
to do that. He demonstrated what happens
when the flow is too low; the water in the

narrow compartment around the spinning ro-
tor suddenly drains off in what he calls “de-
loading"—an explosive burst of sicam. The
motor then spins freely, and the power draw
drops to about 4 KW, the level you see when
the pump is run without water. It is surpris-
ingly difficult to fill up this experimental
unit after this happens; vou have to shut the
output valve, fill it up, and gradually open.
This pump was equipped with a thick glass
porthole at the end of the outer bearing (the
side away from the motor), allowing a view
of the water sloshing around inside, which
allows you to gage the water level in the
pump. Getting the input and output flow to
balance is a litthe bit like trying to adjust a
hose so that it will fill a bucket with a hole
in its bottom up to a certain level, and no
higher, However, once you get everything in
balance, the machines tend to stay in balance
for extended periods of time. An actual op-
eraling pump at a customer site is equipped
with preset flow control and pressure control
valves. Most operating pumps are bigger
and they have wider “windows,” for exam-
ple, an ideal flow might be between 5 and 7
gallons per minute, which is much easier to
ensure than the 0.15 and (.25 of this experi-
mental unit,

Again, when the pump is too full, or some
ather “window” operating parameter 15 not
right, the pump generates exactly as much
heat as you would expect any other stirring
device to generate; exactly like the classic
experiments of J.P. Joule, But, when the cor-
rect flow and pressures are achieved, the ef-
fect turns on, and this fact is easy to observe,
The flow rate of water going in remains con-
stant, and the cloud of steam coming re-



mains the same, but the electric power draw
drops dramatically, by 20 percent 1o 50 pet-
cent, say from 23 to 14 KW. The sound the
machime makes also changes noticeably.
Sometimes the drop in power draw will fluc-
tuate around, as the effect fades in and out,
but it will soon stabilize and the machine
will go on producing the same amount of
steam as it did before, with far less electrici-
ty than it used previously, for hours, or days.

When the machine is not producing any
excess heat, the power draw (in kilowalis)
mmbers on the Dranetz are proportional to
the flow, increasing as the input Mlow valve
15 opened, decreasing as it is shut, just as
you would expect. When the excess heat ef-
fect turns on, input power no longer changes
as much in response 1o flow adjustments.

Results
TEST 1 January 6, 1994 11:30 a.m.

When we arrived, Griggs explained to me
that he was having trouble boosting the flow
rate and maintaining pressure on the unit, so
he was not getting a measurable effect.
However, he had managed 1o balance input
and output, and 1o bring the machine into a
steady state, so we decided 1o let it run for
in hour producing little or no excess heat, as
a “blank™ or null run test of the calorimetry.
The flow rate was below the window, at
0.05 gallons per minute,

Results were as follows:

Starting mass and temperature of waler in
steel drum: 350 pounds, 55° F, Water in in-
put hopper also 55° F.

Ending mass and temperature in steel
drum: 376 pounds, 127° F

Water temperature Delta-T: 72° F

Energy added to water: 72° F x 376
pounds = 27,072 BTUs, which equals 7.93
KWH.

It is important to remember that all of the
water that ended up in the steel drum was
tap water starting at 55° F. Ambient temper-
ature was slightly higher, at 63° F, but this
large mass of water could not absorb any
significant amount of heat from ambient in
spite of the 8" F difference, because it was
heated by the pump above ambient 6° F only
minutes into the test,

Dranetz input power: 13.46 KWH,
Dranetz PF: 73%

C.OGP. computations (C.OUP, s outpul en-
ergy divided by input expressed as a per-
centage)

Input KWH  C.OLP,

Apparent 13.46 9%
Adjusted for PF Q.83 Bl%
Adjusted for PF and

motor efficiency g.12 ORG

Conclusion: This is close 1o a balance of
mput and output. Because there must have
been significant radiant losses, if there were
no excess heat at all, 1 expect the C.O.P.
would be lower than 98 percent, so these re-
sults might indicate a small effect.

TEST 2—January 6, 1994, 3:00 p.m.
In the afternoon, after the machine turned

on and warmed up for 5 or 10 minutes, Grig-
gs and the others tinkered with the input and
output flow valves and some other parame-
ters, and after about 20 minutes in all, they
announced that the flow was steady at 0.20
gallons per minute, and the power draw in
Kilowatts had fallen, so the effect was twrned
on. The valve venting the stcam outside was
shut, the valve leading into the steel drum
was opened, and we collected the steam for
19 minutes, 40 seconds. The run was termi-
nated when a circuil breaker in another part
of the building shut down the controls, The
main power feed did not fail, but it is held
on by solenoid actuators, which opened up.
The recording Dranetz meter has a battery
back up. so no data was lost. All other data
collection is by stopwatch and pen on paper.
{Events like this remind us that sometimes,
the old, simple ways of doing science are the
best ways.)

Resulis were as follows:

Starting mass and temperature of water in
steel drum: 350 pounds, 53° F. Ending mass
and temperature in steel drum: 381 pounds,
103° F

Water temperature Delta-T: 50° F

Energy added to water; 50° F x 381 Ibs =
19,050 BTUs, which equals 5,58 KWH

Dranetz input power: 4,80 KWH, Dranetz
PF: 84%

C.OP. computation:
Input KWH C.O.P,

Apparent 4.80 117%
Adjusted for PF 4.03 138%
Adjusted for PF and

motor efficiency 130 1 68%

Conclusion: Excess heat was detected mt
levels far beyond any reasonable error limits
for the instrumentation used. If the equip-
ment had been performing the same as it did
in Test 1, the final water temperature would
have been closer to 80° F than 103° F, This
is computed as follows: 4.80 KWH Appar-
ent is delivered to motor, adjusted for PF
and efficiency, would have created 3.33
KWH of heat, which equals 11,372 BTUs,
which would have raised the 381 pounds of
water by 30° F, but it went up 50° F, instead.
I am certain thm even my kiwchen cooking
thermometer can deteet the difference be-
tween 80° F and 103° F.

This test ran for one-third the time of Test
I. The flow rate was (.20 gallons per
minute, compared to 0.05 g.p.m. in Test 1,
The improved PF was because the motor
was carrying a greater load with the greater
flow rate.

TEST 3 4:04 p.m.

Test 3 ran normally for 30 minutes.

Results were as follows:

Starting mass and temperature of water in
steel drum; 350 pounds, 53° F. Ending mass
and temperature in steel drum: 392 pounds,
122° F

Water temperature Delta-T: 69° F

Encrgy added to water: 69° F x 392 |bs =
27.048 BTUs, which equals 7.92 KWH.

Dranetz input power: 7.26 KWH,
Dranciz PF: 84%
C.OP. computation:

Input KWH  C.O.P,

Apparent 7.26 109%

Adjusted for PF 6,10 130%:
Adjusted for PF and

motor efficiency 503 157%

Conclusion: Nearly as much heat as Test
2. Again, the results appear to be far shove
any possible experimental error.
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Implications

Clearly the story of the Hydrosonic pump
may be just beginning. if further testing
makes its apparent multi-kKilowatl excess
heat production more certain, It 15 difficult
o imagine how there could be a measure-
ment erfor of the output heat. If anything,
the output end measurement is very consery-
ative in that it discounts the waste heat that
cscapes from the collecting barrel and pip-
ing. Several groups, including these authors,
have suggested that a dynamometer be
applied 1o measure the actual mechanical
input power to the rotor, rather than relying
on electrical measurements on the motor. IF
dynamometer measurcments confirm the
general efficiency estimate for electrical-
to-mechanical conversion, the case for over-
unity performance would be pretty iron-clad.
Then we would be faced with two major
questions: 1. What physical mechanism
within the metal and water is causing the
excess hemt? and 2. Can the performance of
the device be increased to make it stand
alone, perhaps making it self-powering or
self-sustaining once started? James Griggs
told us that earlier versions of the Hydroson-
ic pump that were smaller and less amenable
to disassembly for repair occasionally
evidenced even higher C.O.P.s—2.0 and
above!—than those measured with the
recent larger units,
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