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SECTOIN 1:.0
11

REPORT GUIDE

Page two illustrates a diamond-shaped actuator and conventional piston.

Page three illustrates the work gain relationship relating to the diamond-shaped actuator
and a conventional piston.

Page four illustrates the means by which the diamond-shaped actuator produces its own
source of fluid.

Page five illustrates and page six explains the fundamental science and the application.

On page eight Dr. Mile Ostojic, Senior Researcher at IMTI of the National Research
Council of Canada clearly differentiates these two points. Dr. Ostojic came to the site and
witnessed the proof of the fundamental science. In Dr. Ostojic’s emails on pages seven to nine he
accepts the fundamental science as fact, but is not convinced of the application of this fact in the
Hydraulic Displacement Motor’s control circuitry.

In order to prove that the control circuitry functions as per our drawings for the
application of the fundamental science we approached Siemens, one of the most respected
control development companies in the world. Siemens had one of their control experts examine
our drawings that illustrate the three modes of operation regarding the Hydraulic Displacement
Motor.

Page ten defines the task of the Siemens’ control expert.

Pages eleven to fifteen present his conclusions. As you see, he has signed off all drawings
and confirms that the component positioning occurs as per our drawings.

Page sixteen is a statement from Dr. Rosalie Bertell, who witnessed an early model of the
diamond-shaped actuator.

Page seventeen contains statements from Dr. Mehran Monabbati, of SENES Consultants
who witnessed the diamond-shaped actuator on site.

Page eighteen and nineteen present data collected with certified test equipment by Mr.
Robert Blanchard, P.Eng., regarding the diamond-shaped actuator.

Page twenty illustrates the findings of Mr. Robert Blanchard, P.Eng.

Pages twenty-one to twenty-three contain the patent documentation from 1874 illustrating
that mankind has recognized the efficiency advantage of configurations of the diamond-shaped
actuator for at least the last 130 years. There are two more patents from 1886 and 1901 that
recognized this advantage. This is the fundamental science of the Hydraulic Displacement
Motor.

Page twenty-four is a drawing from 1999 of one of my experimental actuators. As you
can see it is identical to the 1874 actuator of Mr. Reilly. (I did not copy him; it was simply a
replay in history.) None of the three inventors from the 1800’s identified the benefit of the using
their inventions in the manner of the Hydraulic Displacement Motor. In fairness to them, the
required control strategies had not been developed at that time.

Pages twenty-five and twenty-six illustrate the patent numbers for the granted patents
regarding the USA and Europe. Page twenty-seven is the first page of the Canadian application.
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DIAMOND-SHAPED ACTUATOR
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2:2 WORK GAIN ILLUSTRATION

HOW MUCH WORK WOULD YOU HAVE TO APPLY TO FORCE 60 CUBIC INCHES OF FLUID
OUT OF A CONVENTIONAL PISTON AT 2.25 PSI PRESSURE?

2.5"
VOLUME OUT =
FORCE SN
APPLIED <+ 24|N2 AT
S4# + 1# 2.25 PSI.

54# FORCE IS THE EQUILIBRIUM POINT; THEREFORE, 55# WOULD DISPLACE THE FLUID.

WORK DONE = 55# FORCE X 2.5" TRAVEL= 137.5 IN/LB.

HOW MUCH WORK CAN THE DISPLACED 60 INSAT 2.25 PSI ACHIEVE IF
FORCED INTO A DIAMOND SHAPED PISTON?

AT THE BOUNDARY FACE THE
FLUID EXERTS 58.75# OF LIFT

24 IN=2

(TYPI CAL)\ <
LENGTH 9.25"
(TYPICAL) .

REQUIRES LESS THAN THE AVAILABLE 60 IN3
AT 2.25 PSI TO LIFT 58.75# UP 2.5".

2.5"

WORK DONE = 58.75# FORCE X 2.5 INCHES TRAVEL = 146.875 IN/LB.

CONCLUSION

THIS ILLUSTRATION CONCLUDES THAT 137.5 IN/LB OF WORK CAN GENERATE 146.875 IN/LB OF
WORK IF THE CHARACTERISTICS OF A CONVENTIONAL PISTON AND THE CHARACTERISTICS OF
A DIAMOND SHAPED PISTON ARE COMBINED INTO ONE SYSTEM.



>3 PRESSURIZED FLUID SOURCE

METHODS ILLUSTRATED PRODUCING PRESSURIZED FLUID REQUIRED BY OUR MODEL.
YOU COULD MANUALLY AQUIRE THE REQUIRED VOLUME BY APPLYING 54# OF FORCE.
THE DIAMOND-SHAPED ACTUATOR PRODUCES ITS OWN REQUIRED FLUID APPLYING
ONLY PART OF ITS WORK POTENTIAL.

1
U
B M12 3
o 1" 2 RECEIVER CONTROLLER
I I SET MAINTAINING 2.165 PSIG
SYSTEM PRESSURE
STOPPER CONSTANTLY AT
I 2.165 PSIG
PUSH HERE B> v
STOPPER
PISTON "A" RECEIVING CONTAINER "B"
BMI1 2 3
o' 1" 2" RECEIVER CONTROLLER
THE FORCE REQUIRED | SET MAINTAINING 2.165 PSIG
TO DISPLACE THE 24 IN® —
OF FLUID IS 51.96 + POUNDS SYSTEM PRESSURE
AT EQUILIBRIUM. STOPPER CONSTANTLY AT
THEREFORE, 54 POUNDS 2.165 PSIG
CREATES AN UNBALANCED - O
RELATIONSHIP FORCING THE 24 IN?
OF FLUID FROM PISTON "A". STOPPER
PISTON "A" RECEIVING CONTAINER "B"
VOLUME RECEIVED IS 24 IN®
L
B M12 3
o 1 2 RECEIVER CONTROLLER
SET MAINTAINING 2.165 PSIG
VOLUME REQUIRED SYSTEM PRESSURE
TO DRIVE 1" IS 23.917 IN® - ¢ CONSTANTLY AT
2.165 PSIG
THE FORCE AT THE TIP - U

OF THE DIAMOND-SHAPED
ACTUATOR IS 59.75 POUNDS. STOPPER

DIAMOND-SHAPED ACTUATOR

f ; 2 RECEIVING CONTAINER "B"
EACH WALL IS 9.125" X 2.625" (24 IN?) PISTON "A"

VOLUME RECEIVED IS 24 IN®
THIS VOLUME IS GREATER THAN
THE FLUID VOLUME REQUIRED BY
THE DIAMOND-SHAPED ACTUATOR
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3:1

DIAMOND-SHAPED FLUID POWERED
LINKAGE, SYSTEM AND ENGINE

STEP ONE STEP TWO

THE FUNDAMENTAL SCIENCE APPLICATION OF THE FUNDAMENTAL SCIENCE
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THIS DRAWING ILLUSTRATES THE DRIVING CYCLE. THERE ARE TWO MORE STAGES.

(F1) FORCE ONE > (F2) FORCE TWO

THE FORCE DIFFERENTIAL > THE FORCE REQUIRED TO OVERCOME THE TOTAL FRICTIONAL RESISTANCE



3:2

FUNDAMENTAL SCIENTIFIC POINT OF INVENTIONS

The fundamental scientific point relating to any invention is the initial
understanding one must seek.

FOR EXAMPLE: THE INTERNAL COMBUSTION ENGINE

The fundamental science regarding the internal combustion engine is the reaction
of vaporized gasoline when exposed to a spark.

The resultant explosion produces the energy required to enable the engine to
function. With no explosion, the internal combustion engine could not exist.

The directional control of the force produced by the explosion is simply the
application of the fundamental science.

RELATING TO THE HYDRAULIC DISPLACEMENT MOTOR

The fundamental science regarding the hydraulic displacement motor is the
differential in efficiency comparing a conventional piston to a diamond-shaped piston.

The diamond-shaped piston is more efficient than a conventional piston. The
diamond-shaped piston achieves more work than a conventional piston when they both
receive identical fluid inputs regarding volume and pressure.

The directional control of the differential in the two forces is simply the
application of the fundamental science. With no differential in force, the hydraulic
displacement motor could not exist.

The first step in proving the validity of the Hydraulic Displacement Motor
concept is verification of the data that proves the diamond-shaped piston to be more
efficient than the conventional piston.

The data collected by Robert Blanchard, P. Eng., with certified electronic test
equipment, confirms the efficiency advantage of the diamond-shaped piston.

The test model is available to other Engineers or Scientists who wish to confirm
the collected data.

Drawing twelve, in the patent application, illustrates the running model of the
motor that produced the performance graph on page eleven in "A NEW VIEW OF
THERMODYNAMICS RELATING TO THE WORKING CAPABILITY OF
PRESSURIZED FLUIDS". The running example's intent is to prove that the application
of the fundamental science functions properly. It serves its purpose, but does not
completely validate the invention. We compensated for the expansion in the rubber
inner tube by releasing fluid in the first stage of recharging. The fluid is returned with
compressed air. When proper hydraulic seals are installed, in later models, this will not

be a problem.

THE SCIENCE IS THE DIFFERENTIAL IN FORCE OBSERVED WHILE
COMPARING THE TWO PISTONS. THE MACHINE IS ONLY THE
APPLICATION.
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4.1

EMAIL FROM DR. OSTOJIC FROM NRC CANADA

Hello Dave,

| am sorry and apologize for replying so late. | was away from office for more than a month,
attending to family matters in my home town in Bosnia.

In the meantime, we in IMTI had some administrative changes and you have not heard from Moe
mainly because of that. Namely, | have moved into a new research group supervised by Dr. Gian
Vascotto (Moe is director of research of a different division in IMT]I).

Anyhow, let me summarize the current situation and possible next steps.

| have understood novelty of the diamond-shaped actuator and its potential advantages. Also, |
do not question validity of experimental data that you and Mr. Blanchard collected. Quite contrary, | trust
that the experiments and all measurements were conducted professionally.

Our views differ with regard to the system that uses the diamond-shaped actuator to produce
useful mechanical work without spending any external energy. Even in this case | do not challenge
validity of your experimental data (that is, | trust that the system worked at some point). | only think that
the data is incomplete -- some part of the process went unnoticed. Thus, | trust that the system can work,
but you/we do not have a proper explanation for how it works.

The project which IMTI proposed in July last year aimed to develop a mathematical model of the
actuator and investigate its properties analytically. Using the mathematical model we could prove the
observed properties of the actuator itself and simulate behavior of any system that uses it. Following that
path we could also understand and explain behavior of your system that works seemingly by itself.

I hope this clarifies our (IMTI's) position. If you are still interested in pursuing the proposed project
with us please let me know. Although | am currently occupied by a couple of big projects at IMTI, | think |
could find time to work on the diamond-shaped actuator sometime during the Spring.

With best regards and wishes,

-Mile

Dr. Mile Ostojic, Senior Researcher

Integrated Manufacturing Technologies Institute

National Research Council of Canada

800 Collip Circle, London, Ontario N6G 4X8

Phone: 519-430-7114, Fax: 519-430-7064, Email: mile.ostojic@nrc.gc.ca

From: Dave Strain [mailto:apscontrols@idirect.com]
Sent: Wednesday, February 26, 2003 3:30 PM

To: MILE OSTOJIC

Subject: MATH. MODELLING AGREEMENT

Hello Mile;

| hope you had a good holiday.

| have not received any communication from Moe regarding the math modeling for the diamond-
shaped actuator to date.

The patent application is now posted on the USA web site.

Please let me know the NRC's position on this matter as soon as possible.

After witnessing the diamond-shaped actuator lifting the load on site, is there any part of the data
collected by Mr. Robert Blanchard, P. Eng that you would challenge? The attachment is Mr. Blanchard's
report. | am attempting to determine the point at which your opinion differs from mine. If your data
regarding the diamond-shaped actuator differs from Mr. Blanchard's, could you please inform me of the
differences?

Thank you for your time and concern.

Regards
Dave
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90001

9 March 2007

TO WHOM IT MAY CONCERN

Mr. David Strain requested that | provide a letter of support relating to his invention currently
patented in the USA and Europe. (The Canadian patent is pending.) He also requested that |
state my credentials allowing the reader some assessment of my opinion.

I am Donald M. Gorber, Ph.D., P.Eng., current and founding President of SENES Consultants
Limited established in Ontario in 1980. | hold a doctorate degree in Chemical Engineering and
have more than thirty-five years experience in the energy and environmental field.

Mr. Strain made a presentation to SENES to discuss his invention. This presentation involved
myself and our senior energy scientist/engineer, Dr Mehran Monabbati and provided us with a
clear understanding of the principles relating to the invention.

The fundamental basis of the invention is the efficiency differential when comparing a
conventional hydraulic actuator to the new diamond-shaped actuator. The efficiency advantage
of the new actuator was clearly demonstrated during his presentation. Dr. Monabbati, who holds
a doctorate degree in Chemical Engineering, tested the actual model, at both Mr. Strain's location
and at SENES, reviewed certifications for the test equipment, and was able to confirm
Mr. Strain's claims.

The tests indicated an efficiency advantage of approximately 17% over conventional actuators.

The work done through the stroke of the diamond-shaped actuator can push back a conventional
cylindrical actuator. The displacement volume of conventional actuator is slightly greater than
that volume of fluid required by the diamond-shaped actuator to accomplish the work. This
indicates that the diamond-shaped actuator requires less volume of hydraulic fluid to accomplish
the work compared to that of the conventional actuator (at the same pressure).

It should be mentioned that in an old 1874 USA patent (No. 147,519), Mr. Terrance Reilley
demonstrated the same efficiency advantage. However, specific knowledge and recent
technological advancement in mechanical equipment and instrumentation were required to
achieve the results of Mr. Strain's invention.

17



90001
9 March 2007 Page 2

| believe that Mr. Strain's invention will advance the scientific community's understanding of
thermodynamics relating to pressurized fluids and energy to a new level. If fully developed the
invention has the potential to reduce energy and as a result a reduction in the use of fossil fuels,
thus assisting in the battle against climate change.

Yours very truly,

SENES Consultants Limited

D) wﬁw

Donald M. Gorber, Ph.D., P.Eng.
President

18
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Mr Dave Strain,

35 O’Brien Avenue

Stouffville, Ontario,

L4A 1G6

Dear Mr Strain:

Re: DIAMOND-SHAPED FLUID POWER LINKAGE

On November 18, 2001 1 visited your laboratory to observe the operation of your DIAMOND-
SHAPED FLUID POWER LINKAGE, perform the collection of data with my TOUR &
ANDERSSON calibrated electronic manometer, and discuss some questions you presented.
(8) What force is required to move the linkage without the walls of the diamond shaped piston?
> Four Ib. and ten oz. was recorded on the certified digital scale to overcome the inertia.

(9) What force is required to move the linkage and the walls of the diamond shaped piston?

> Nine Ib. and twelve oz. was recorded on the certified digital scale to overcome the inertia.
The linkage and walls dropped when the force was reduced to 6 Ib. on the digital scale.

(10) What is the total load for the face of the fluid in the diamond shaped piston model to lift
considering the walls, linkage, and the 50 Ib. weight?

Fifty Ib. plus nine Ib. and twelve 0z. = 59.75 Ib.

(1) What is the lowest pressure in the diamond shaped actuator that causes an upward lifting
motion?

> I observed the threshold of upper motion to occur at 60" w.g. on the water column.
(7) What is the travel to the equilibrium point at 60" w.g. from completely collapsed?
> The short diameter of the rhombus measured about 1". see note for question 6.

(2) Does the electronic certified equipment agree with the 0-5# certified gauge?
(3) Does the electronic certified equipment agree with the water column?

> I used a certified electronic manometer connected in parallel with the 0-5# certified
gauge, the water column, and a 0-60" w.g. magnehelic to collect the following data:

> The 0-5# gauge was within £1.3% and the 0-60" magnehelic, and the water column were

both within +£0.7% of the electronic meter. This data shows quite exceptional agreement
when considering the decimals of the analogue instruments are interpolated by eye.

19



Electronic Meter | 0-5# certified gauge r%;%mﬁé water column
4.823 ft.w.g. 2.09# 58.9 “w.g. 58.33"
4.753 ft w.g. 2.04# 58.7 *“ w.g. 57.35"
4.684 ft. w.g. 2.005# 58.2" w.g. 56.75"
Threshold of motion | 4,961 ft.w.g. 2.12# 59.95" w.g. 60.0"
Increase to 61" 5.030 ft.w.g. 2.19# 60.5" w.g. 61.0"

Note: The reading at the electronic meter increased slightly when the air supply pressure was
held constant and the valve to the water column was closed, then returned to the previous reading
when the valve was opened. We repeated this observation three times with consistent results. We
did not investigate the correlation of individual meters or gauges with respect to two or more
connected in parallel. There is reason to believe that each device reads a force and thus consumes
some small portion of the energy applied. While there is merit in applying three or four devices
to establish calibration, the data used for calculations should be collected from a single gauge to
negate the effect of the energy consumed by the other devices.

(6) What is the volume of the diamond shaped actuator at the equilibrium point for 60" w.g? Do
not allow for the volume of the diaphragm, but qualify that it reduced the fluid volume by some
amount.

> The calculated gross area contained by four 9.0" long sides of a rhombus with the short
diameter of 1.0" is 8.9861in?. Thus the volume contained by the rhombus with a depth of
2.625" is 23.589in°. The diaphragm within the rhombus that contains the force exerted on
the walls of the rhombus occupies a considerable portion of the volume. The interior of
the clear sides of the test rig are smeared with grease to address the friction of the moving
sides of the rhombus. Precise measurement of the length of the interior walls of the
rhombus, the short diameter, or the percentage of space occupied by the diaphragm is
difficult because of the grease.

Although the force of about 60" w.g. is exerted equally and perpendicular over the entire inside

surface of the diaphragm, the force does not appear to be transferred equally over the entire

interior surface of the rhombus because of the wrinkles in the diaphragm and spaces.

(5) What is the travel to the equilibrium point at 62" w.g. from completely collapsed?
> The short diameter of the rhombus increased by 0.0858" from about 1" at 60" w.g.

(4) What is the volume of the diamond shaped actuator at the equilibrium point for 62" w.g? Do
not allow for the volume of the diaphragm, but qualify that it reduced the fluid volume by
some amount.

> When the air pressure exerted upon the diaphragm was increased from 60" w.g. to 62"

w.g. the short diameter increased by 2.18mm (0.0858in).(Lifted the weight 0.0858).
Using tge previous data as a base, the new volume increases to 25.605in* a difference of
2.016in

Robert J Blanchard, P.Eng; 415 Kerrybrook Dr, Richmond Hill, ON, L4AC 5M5; 905-883-
3947 20



POWER ADVANTAGE OF THE NEW DIAMOND-SHAPED PISTON
RELATIVE TO THE CONVENTIONAL PISTON

This drawing is based on Robert J. Blanchard P.Eng.'s recorded
observations, while using certified test equipment.

Note that 23.589 cubic inches of fluid at 60" WG (2.165 PSI)
pressure, is at the point of equilibrium, with a 59.75 pound load, at
one inch of travel..

STEEL WEIGHT 50 LB.

LINKAGE WEIGHT 4 LB. 10 OZ.
> TOTAL LOAD
59.75 LB.

A FORCE OF 5LB.20Z., APPLIED AT
THE UPPER TIP, IS REQUIRED TO
RAISE THE PISTON WALLS.

_J DIAMOND-SHAPED

LIFT 1 INCH PISTON
1PSI=27.71" WG VOLUME 23.589 CUBIC INCHES
PRESSURE 60" WG (2.165 PSI)
This drawing is based on completely frictionless conventional piston.
Note that 23.589 cubic inches of fluid at 60" WG (2.165 PSI) pressure is at the point of
equilibrium with a 51.07 pound load, at one inch of travel.
\
TOTAL LOAD
BOUNDARY FACE AREA EQUALS > 51.07 LB.
23.589 SQUARE INCHES
J

»
>

CONVENTIONAL
PISTON

LIFT 1 INCH

»
L

VOLUME 23.589 CUBIC INCHES
PRESSURE 60" WG (2.165 PSI)

Note that the diamond-shaped piston lifts 16.9% more load than the conventional piston
through one inch of travel with the same volume of fluid, at the same pressure.
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UNITED STATES

PATENT OFFICE.

' TERENCE F. REILLEY, OF NEW YORK, X. Y.

'l'HP‘R@\'F'E_WIENT IN 'RsélPROCATING STEAM-ENGINES.

Specification forming part of Lietters Patent No. 147,519, dated February 17, 1874 ; application filed
: December 20, 1573,

Do all whom it may. concern: A

Be it known that I, T'EREXCE F. REILLEY,
of New York ¢ity, in the State of New York,
have invented certain Improvements relating
to Reciprocating Steam - Engines, applicable

also to engines operated by gas or water, of-

which the following is a specifieation :

My improved engine is-of the recipmcatiﬂﬁ
class, which usually requires a cylinder
piston. I dispense with any parts having
funections corresponding fully with those parts.
My approximation to a cylinder or analogous
inclosing-vessel is simply two stiff plates hav-
ing their inner surfaces perfectly plain and
parallel to each other. - My approximation to

a piston lies in a movable pieceof rectangunlar

form, extending across the space between the
parallel plates,and fitting tightly to each by
the aid of suitable packing, and connected. to
the valve-chest by means of tightly-hinged
side pieces, which also extend across and fit
tightly against the aforesaid parallel plates.
The hinged side pieces fold and unfold in a
manner analogous to the leather of a Dbellows,
or more exactly to the stiff folding parts fre-
quently employed in the construction of the
musical instruament known as the accordion.
On the admission of the steam to.the limited
space below the piston and within the folding
sides, the piston is pressed upward, and the
sides are caused to expand. The admission
of but little steam causes a large amount of
motion in the piston at this.stageof the move-
ment. Later,in the npward movement of the
piston, the steam is reccived mueh faster in
proportion to.the movement of the piston
and near the termination of the strokes. The
pressure of the steam against the folding sides
causes the sides to act as'tog%f lavers to pow-
- erfully urge up the piston. the latter por-
_tion of the stroke the steam is highly effective
in threedirections—upward against the piston
and in both directions laterally against the
folding sides. Earlier in the stroke the action
against the folding sides contributes to move
the piston,bat in a less degree. ‘The efficiency
of the pressure against the side in urging up
the piston increases as the movement of the
piston progresses. :
In the working of steam very expansively,
the pressurc of the clastic fluid varies in the

reverse direction, It is very great at the com-
mencement, and is reduced, according to cer- ..
tain well-known laws, as the piston moves. -
My invention tends to equalize the action of
the engine in working steam with a high de-
gree of expansion. The steam received at
-eighty ponnds pressmre afi the beginning of the
stroke works with liftle advantage. When it
has been expanded until its force is nearly
lost toward the close of the stroke, it still ex-
erts a very-effective action on the piston by
reason of its toggle action-on the folding sides.

I believe that my invention may be used
with success in nearly or quite every situation
wlere engines are reqnired, as in the propul-
sion of vessels and locomotives, and.in the

driving of machinery for manufactories, &e.,

but it is more especially adapted for pumps.

I'can so proportion it, and sq condition the

pressure of the steam supplied, that its action.
shall be nearly equal thronghont the entire
stroke, as ig required in pumping water, or
that its force shall be much the test to-

‘ward the close of each stroke, as is required

for pumping air or other elastic fluids.

The following is a deseription of what I con-
sider the best means of carrying out the inven-
tion in the form of a double-acting upright
engine. ;

e accompanying drawings form a part
of this specification. ;i

Figure 1 i8 a vertical section in the plane
parallel to the main shaft. TFig.2 is an end
elevation. _ .

Similar letters of reference indicate like part:
in both the figures. .

A A are steam-chests, cairying suitable
valves, with connections for operating them
which may be of any ordinary character, al_ld
need not be represented. In water-engines I
employ additional valves to aid in the exhaust,
which will be deseribed further on. B B are
parallel sides, which may be of cast-irom, -
smoothly finished on the inner faces,and stiffly
braced with cross-webs on the outer surfaces.
O O are upright frames, which support the
crank-shaft D, from the cranks D’ D’ of which -
extend connecting-rods E E, which take hold

| of suitable bearings on the end of the stout

flat piece G, which I denominate the piston.
Its action is somewhat analogous to the piston

23
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