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SECOND AMENDED COMPLAINT FOR PATENT INFRINGEMENT

1) This Court (U.S. District Court, Northern District of California) has a jurisdiction
over this patent infringement law suit pursuant to 28 U.S.C., Sections 1331 and 1338(a).

2) Venue is proper in this judicial district pursuant to 28 U.S.C., Sections 1391(b) and

 1400(b).

3) The First Listed Defendant - “Lighthouse Worldwide Sdlution, Inc” (“Lighthouse”)
has a Principal Place of Business (headquarfer) located in California (_94538), Fremont,
at 46501 Landing Parkway [phone: 510-438-0500] (Northern District of California).

4) Plaintiff - Aleksandr L. Yufa, Ph.D. (“Yufa”) is a resident of the city of Cbl_ton at 698
Cypress Avenue, San Bernardino County, California (92324-1952), (909-370-4454-
phone/voice message, 909-370-1714-fax).

5) This law suit is filed under U.S. Civil Statute of title 35 United States Code, Chapter
28, §271 for infringement of the U.S. Patent No. 6,346,983 (* ‘983 patent”) entitled
“METHODS AND WIRELESS COMMUNICATING PARTICLE COUNTING AND
MEASURING APPARATUS” [issued February 12, 2002 (Application No.: 09/015,458
filed January 29, 1998)] amended in compliance with the £x Parte Reexamination
Certificate (9186th), US 6,346,983 C! (“amended ‘983 patent” or “patent-in-suit™)
[issued August 14, 2012 for the 6,346,983 patent] (Exhibit A is a true and correct copy
of the 6,346,983 patent and Exhibit B is a true and correct coby of the Fx Parte
Reexamination Certificate (9186th), US 6,346,983 C1).

6) This action is to recover all damages from the infringement of the patent pursuant to
35 United States Code, Chapter 29, §§281, 283-285 including a final injunction to
prevent future infringement.

7) Plaintift has all rights to enforce the patent-in-suit against the believed

infringement(s), and Plaintiff has an entire interest in the said patent.
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CAUSE OF ACTION

(Infringement of the amended ‘983 patent against Defendant: Lighthouse)
8) Plaintiff re-alleges and incorporates herein by this reference thereto the allegations set
forth in paragraphs 1) through 7).
9) The amended ‘983 patent’s claims are presented in the Reexamination Certificate
(9186th), US 6,346,983 C1 [Exhibit B].
10) Based on the below presented information, documents, communication(s) and
evidences, it is believed that Lighthouse has infringed and does continuously infringe the
claims 6, 7 and 8 of the amended ‘983 patent.
11) On September 25, 2007, Yufa sent to Lighthouse the letter (Certified Mail # 7007
0710 0002 2671 4707) notifying Lighthouse about the believed infringement with the
offer to license or acquire the Yufa’s patent. (Exhibit C is true and correct copy of the
Yufa’s letter of September 25, 2007 to Lighthouse. Hereinafter all Exhibits including but
not limited to mail correspondence (letters), fax communication(s), Web-sites’ print-outs
are true and correct copies of the original documents and/or computer’s print-outs).
12) There was no Lighthouse’s response to the Yufa’s letter of September 25, 2007.
13) On November 16, 2007, Yufa sent to Lighthouse the Brief Follow-Up Letter
(Certified Mail # 7006 2760 0004 3379 9535) [Exhibit D is true and correct copy of the
Yufa’s Brief Follow-Up Letter of November 16, 2007]. . |
14) There was no Lighthouse’s response to the Yufa’s Brief Follow-Up Letter of
November 16, 2007.
15) Based on the documents and evidences, it is believed that the structure(s)/apparatus
claimed in the claims 6, 7 and 8 of the amended ‘983 patent (Exhibit B) are infringed by
Lighthouse by manufacturing (making), using, selling, and offering for sale (offering to
sell) of at least the following products, including but not limited to: Remote Airborne
Particle Counters without Pumps [Models: 1104,1100,2014, 2012, 2014V, 3014, 3012, |
3014V, 3104, 3102, 3104V, 5014, 5012, 5104, 5102, 5104V, 5102V] (Exhibit E is true |

and correct copy of the computer’s print-out of Web page “Compare Airborne Particle

-3-
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measuring of the airborne (gas) particles and/or liquid contaminations and include a ..
sensor system 5 [which] includes a particle detecting system 4, providing the sensing of
the light created by an intersection of the particles with a light beam within particle
monitoring. region of the particle detecting system 4, particle detection and timing

processing of the detected signals ...” ['983 patent’s Reexamination Certificate (Exhibit

'B), Abstract, lines 1-4]; “For example, for light detecting systems 68, using the scattered

light detection principles, the signals from light detecting means 67 can be presented
Fig. 9b ...” (Exhibit A, column 9, lines 57-60); “Apparatus for counting and measuring
particles, providing a processing of an output of a light detecting means ...” [‘983
patent’s Reexamination Certificate (Exhibit B), Claim 6, lines 20-21), etc.

19) Base on the previous clause [clause “18)”], the infringement of claims 6, 7 and 8 of
the amended ‘983 patent is indirectly confirmed by Lighthouse at least in the following
Lighthouse’s document(s), including but not limited to: “How Does a Particle Counter
Work?” (Exhibit M is true and correct copy of the computer’s print-out “How Does a
Particle Counter Work?”), wherein is described that the Lighthouse’s products include
the circuitry/means providing “light scattering or light blocking”, “[a]n aerosol stream”,
“a chamber” with “a light source” providing “light beam” in which “a particle is illumi-
nated”, and the detected scattered light “relates to the size of the particle” providing
“sizing [measurement — Yufa’s remark] and counting .of the individual particles”,
thereby, infringing the apparatus/means claimed in the claims 6-8 of the amended ‘983
patent. These evidences were discovered on the Lighthouse Web-site by searching for a
Word “scatter” (Exhibit N is true and correct copy of the computer’s print-out “Search
for “scatter” — Lighthouse Worldwide Solutions — Technology that Counts™), etc.

20) The first retained counsel for Lighthouse, Mr. William E. Ireland, (“counsel”)
directly confirmed a sale (an infringement) by Lighthouse of the infringing products
during verbal (telephonic communications) and letters’/faxes’ communications (in
writing) between the coﬁnsel and Plaintiff (Exhibit O is true and correct copy of the

Yufa’s letter-fax of May 22, 2009 to the counsel, Exhibit P is true and correct copy of
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system sampling multiple locations. ...” (Exhibit Z is true and correct copy of the
computer’s print-out “What is Airborne Molecular Contamination?”)], it is difficult to
calculate/estimate the damages (losses). Therefore, the damage caused by the
Defendant’s infringing product can not be specified at this time and may be timely
determined later during formal Discovery and/or defined by the Court during jury trial.
24) Under the law /Knorr-Bremse v. 1)ana.(,‘01p., 383 F3d 1337 (led. Cir. 2004)],
person have a duty of due care to determine whether or not person infringe any in-force
patents [the word “‘person” has a wider meaniﬁg, including but not limited to: individual,
corporation, organization, etc., and a singular or plural and vice versa meaning
appropriately - Yufa’s remark]. |

25) The Lighthouse’s refusal to cooperate and provide the requested technical and
financial/commercial information, e.g., total sale of Lighthouse’s infringing product,
profit, etc. [thereby “hiding” information], and refusal to allow the visitation of its facili-
ties tor study/inspection of the believed infringing product, indirectly confirm the int-
ringement of the amended ‘983 patent and also justify and encourage the Yufa’s asser-
tion of infringement additionally to the presented herein above and below facts and
evidences, which unconditionally confirm the infringement of the patent-in-suit.

26) The Defendant’s refusal to present the non-infringement evidences for claims 6-8
indirectly confirms the infringement of claims 6-8. The refusal to disclose (“hiding”) the
relevant evidence(s), which can be used in the interest of justice, shows that the party
does not cooperate and act not in a good faith.

27) In response to the Yufa’s verbal and written communications regarding possible
infringement, Lighthouse has not declared (verbally and/or in writing) a non-
infringement and has not presented any evidences of non-infringement.

28) Lighthouse has failed to defense by non-declaring a non-infringement in the
Lighthouse’s responses to Yufa’s communication(s), therefore, Lighthouse has waived
its right for further defensé.

29) The estimations of the believed damage should include the Plaintiff’s emotional
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distress caused By the believed Defendant’s misrepresentation of the Plaintiff’s
achievements described and claimed in the amended "983 patent as the Defendant’s
achievements.

30) Based on the information, fact(s), material(s)/document(s), and eQidence(’s) disclosed

above, it is believed, that the Defendant has manufactured (made), used, sold, offered for

sale and does manufacture (make), use, sellé and offer for sale at least the described

herein product operating and structured by the claims 6-8 of the amended ‘983 patent.
Therefore, based on the information, fact(s), document(s), and evidence(s) disclosed
above, it is believed, that Lighthouse has infringed and does continuously infringe the
amended ‘983 patent.

31) It is believed, that the Defendant, including but not limited to their employee(s),
is/are the subscriber(s)/recipient(s) of the “CleanRooms”™ magazine for a very long time.
The brief description (with the patent number, inventor’s name, and inventor’s location
[city, state]) of the Yufa’s ‘983 patent has been published in “CleanRooms”, “The
Magazine of Contamination Control Technology”, Volume 16, No. 6, June 2002. [The
mentioned magazine and/or the copy(ies) of the appropriate page(s) are available and
can be presented, as the exhibit(s), upon request and/or necessity].

32) Lighthouse has been earlier informed and had a knowledge of the Yufa’s ‘983
patent. '

33) Theretore, it is believed in the Defendant’s willful infringement of the amended ‘983
patent. 7

34) As a result, the Defendant’s products directly infringe (by manufacturing (making),
using, selling, and offering for sale) the claims claimed in the amended ‘983 patent, as
well as inducing infringement and/or contributing to infringement of the amended ‘983
patent, has caused the Plaintiff’s substantial monetary income damages (losses), and

emotional distress.
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Claim I

CLAIM FOR DIRECT INFRINGEMENT OF THE AMENDED ‘983 PATENT

35) Plaintiff re-alleges and incorporates herein by this reference thereto the allegations
set forth in paragraphs 1) through 34).

36) Upon information, evidences and belief, Lighthouse has directly infringed and

continue infringe the claims of the amended ‘983 patent by manufacturing (making),

using, selling, _

37) Upon information, evidences and belief; Lighthouse has wivllfully diréctly infringed
and continue willfully directly infringe the claims of the amended 983 patent by
manufacturing (making), using, selling, and offering for sale.

38) Upon information, evidences and belief, Lighthouse has caused the damages by the
continued direct infringement, in the amount specified/accounted by jury/Court.

39) Upon information, evidences and belief, Lighthouse has willfully caused the
damages by the continued direct infringement, in the treble amount specified/accounted
by jury/Court.

40) Upon information, evidences and belief, the Lighthouse continues and will continue
direct infringement unless this Court restrains Lighthouse’s infringing activity by final
injunction.

41) Upon information, evidences and belief, Plaintiff is entitled.for award of cost,
expenses, and interest, computed on the damages, in this action.

42) Upon information, evidences and belief, Plaintiff is entitled for award of attorney’s
fees, and cost, expenses, and interest, computed on the damages, in this action

sufficiently warranted by willful infringement exceptional case.

Claim 11

CLAIM FOR INDUCING INFRINGEMENT OF THE AMENDED ‘983 PATENT

43) Plaintiff re-alleges and incorporates herein by this reference thereto the allegations

set forth in paragraphs 1) through 42).
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44) Upon information, evidences and belief, Lighthouse has induced and continue the
inducement of the infringement of the claims of the amended ‘983 patent.
45) Upon information, evidences and belief, Lighthouse has willfully induced and

continue willful inducement of the infringement of the claims of the amended ‘983

patent.

| 46) Upon information, evidences and belief, ‘Lighthouse has caused the damages by the

continued inducement of the infringement, in the amount specified/accounted by
jury/Court. | |

47) Upon information, evidences and belief, Lighthouse has willfully caused the
damages by the continued inducement of the infringement, in the treBl_e amount
specified/accounted by jury/Court.

48) Upon information, evidences and belief, the Lighthouse continues and will conti.nue
inducement of the infringement unless this Court restrains Lighthouse’s infringing
activity by final injunction.

49) Upon information, evidences and belief. Plaintiff is entitled for award of cost,
expenses, and interest, computed on the damages, in this action.

50) Upon information, evidences and belief, Plaintiff is entitled for award of attorney’s
tees, and cost, expenses, and interest, computed on the damages, in this action

sufficiently warranted by willful infringement exceptional case.

Claim IlT
CLAIM FOR CONTRIBUTING INFRINGEMENT OF THE AMENDED ‘983
PATENT

51) Plaintiff re-alleges and incorporates herein by this reference thereto the allegations
set forth in paragraphs 1) through 50).

52) Upon information, evidences and belief, Lighthouse has contributed and continue
contribution to infringement of the claims of the amended ‘983 patent.

53) Upon information, evidences and belief, Lighthouse has willfully contributed and

-10-
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continue willful contribution to infringement of the claims of the amended ‘983 patent.
54) Upon information, evidences and belief, Lighthouse has caused the damages by the
continued contribution to infringement, in the amount specified/accounted by jury/Court.
35) Upon information, evidences and belief, Lighthouse has willfully caused the
damages by the continued contribution to infringement, in the treble amount
'speciﬂed/aCCOunted by jury/Court. :

56) Upon infomatiom evidences and belief, the Lighthouse continues and will continue
contribution to infringement unless this Court restrains Lighthouse’s infringing activity
by final injunction.

§7) Upon information, evidences and belief, Plaintiff is entitled for awardv of cost,
expenses, and interest, computed on the damages, in this action.

58) Upon information, evidences and belief, Plaintiff is entitled for award of attorney’s
fees, and cost, expenses, and interest, computed on the damages, in this action

sufficiently warranted by willful infringement exceptional case.

Claim IV
CLAIM FOR EMOTIONAL DISTRESS

59) Plaintiff re-alleges and incorporates herein by this reference thereto the allegations
set forth in paragraphs 1) through 58).

60) Upon information, evidences and belief, Lighthouse has cau“sed the emotional
distress of Plaintiff, by misrepresentation of the Plaintiff's achievements as Defendants’
achievements, and thereby, caused the damage in the amount specified/assessed by
jury/Court. |

61) Upon information, evidences and belief, Plaintiff is entitled for award of attorney’s

tees, and cost, expenses, and interest, computed on the damages, in this action.

-11-
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PRAYER FOR RELIEF
WHEREFORE, Plaintiff prays for and demands a judgment against Defendants as

follows:
A. For final injunction against continued infringement;

B. For literal and/or under the doctrine of equivalents infringement of the patent-in-suit;

C. For finding of direct infringement of the pétent—in-suit by making, using, selling,

offering for sale;

D. For finding of inducing infringement of the patent-in-suit;

E. For finding of contributing to infringement of the patent-in-suit;

F. For determination that this is an exceptional case; _

G. For finding of willful infringement of the patent-in-suit pursuant to 35 U.S.C. §284.

H. For finding of willful direct infringement of the patent-in-suit;

L. For finding of willful inducing infringement of the patent-in-suit;

J. For finding of willtul contributing to infringement of the patent-in-suit:

K. For damages caused by the continued infringement, in the amount
specified/accounted by jury/Court;

L. For trebled damages caused by knowing and willful infringement;

M. For award of attorney’s fees in this action sufficiently warranted by willful

infringement exceptional case pursuant to 35 U.S.C. §285;

N. For award of cost and expenses in this action.

O. For interest on the damag.es computed;

P. The Court enjoin Defendants, and its officers, president(s), directors, agents, servants,
employees, and attorneys, their diviéions, associated entities, distributors, resellers,
and all others acting in privity or concert with them, from further infringing,
contributing to, and/or inducing infringement of the patents-in-suit.

Q. For emotional distress caused by misrepresentation of the Plaintiff's achievements as
the Defendants’ achievements;

R. For.damage caused by emotional distress, in the amount specified/assessed by

-12-
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jury/Court;

S. For such other and further reliet as the Court deems just and proper.

JURY TRIAL DEMANDED

Decowtger 10 2012 | QZM%
Y 44
Aleksandr L. Yufa, Ph.D.
Plaintiff IN PRO-SE

-13-
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DEMAND FOR JURY TRIAL

Pursuant Federal Rule of Civil Procedure 38, Plaintiff respectfully requests (demands)
a jury trial as to all issues triable thereby.

Respectfully submitted:

LA

Aleksdfdr L%ufa/ Ph.D.

Plaintiff IN PRO-SE

Decli e [0 2012

-14-
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1

METHODS AND WIRELESS
COMMUNICATING PARTICLE COUNTING
AND MEASURING APPARATUS

FIELD OF THE INVENTION

This invention relates to air, gas and liquid quality and,
more particularly, 1o devices, apparatus and instruments for
airborne (gas) particle and/or liquid contamination quantity
counting and particle size measuring by light (laser) beam.

BACKGROUND OF THE INVENTION

The methods and devices for determining quantity and
size of the particles and/or liquid (water) contaminations are
now well known, and it is also well known that powerful
light or laser and detecting system can be, and have been
used to achieve particle size and particle quantity measure-
ments. Such devices, mostly using or computers, are well
known and described, for example, in the articles: R. G.
Knollenberg, B. Schuster—“Detection and Sizing of Small
Particles in Open Cavity Gas Laser,” Applied Optics, Vo. 11,
No. 7, November 1972, pp. 1515-1520; R. G.
Knollenberg—*“An Active Scattering Aerosol
Spectrometer,” Atmospheric Technology, No. 2, June 1973,
pp- 80-81; Schehl, Ergun, Headrick—"Size Spectrometry of
Acrosols Using Light Scattering from the Cavity of a Gas
Laser,” Review of Scientific Instruments, Vol. 44, No. 9,
September 1973; R. G. Knollenberg—*“Active Scattering
Acrosol Spectrometry,” National Bureau of Standards Spe-
cial Publication, No. 412, October 1974, pp. 57-64; R. G.
Kuoollenberg, R. E. Luehr—*Open Cavity Laser Active
Scattering Particle Spectrometry from 0.05 to 5.0 Microns,”
Fine Particles, Aerosol Generation Measurement, Sampling
and Analysis, Academic Press, May 1975, pp. 669-696; R.
G. Knollenberg—*“Three New Instruments for Cloud Phys-
ics Measuremenis: The 2-D Spectrometer, the Forward
Scattering Spectrometer Probe, and the Active Scattering
Aerosol Spectrometer,” American Meteorological Society,
International Conference on Cloud Physics, July 1976, pp.
554-561; R. G. Knollenberg—*The Use of Low Power
Laser in Particle Size Spectrometry”, Proceeding of the
Society of Photo-Optical Instrumentation Engineers, Prac-
tical Applications of Low Power Lasers, Vo. 92, August
1976, pp. 137-152; Elterman—“Brewster Angle Light
Trap,” Applied Optics, Vol. 16, No. 9, September 1977,
Marple—*“The Aerodynamics Size Calibration of Optical
Particle Counters by Inertial Impactors,” Aerosol
Measurement, 1979; Diehl, Smith, Sydor—“Analysis by
Suspended Solids by Single-Particle Scattering,” Applied
Optics, Vol. 18, No. 10, May 1979; K. Suda—Review of
Scientific Instruments, Vol. 51, No. 8, August 1980, pp.
1049-1058; R. G. Knollenberg—*“The Measurement of Par-

ticle Sizes Below 0.1 Micrometers”, Journal of Environment -

Science, January-February, 1985, pp. 6467; Peters—*20
Good Reasons to Use In Situ Particle Monitors”, Semicon-
ductor International, Nov. 1992, pp. 52-57 and Busselman et
al—“In Situ Particle Monitoring in a Single Wafer Poly
Silicon and Silicon Nitride Etch System™, JEEE/SEMI Int’l
Semiconductor Manufacturing Science Sympo-ium, 1993,
pp. 20-26.

The reference in these articles is made 1o the devices and
methods of particle measurement, utilizing an open cavity
laser for particle detection.

The known devices, having the particle detecting means
are based on the scattered light collection, as it is mentioned,
for example, in U.S. Pat. No. 4,140,395, U.S. Pat. No.
4,798,465, U.S. Pat. No. 5,467,189 and in 5,515,164 of the
pror art.
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For example, in U.S. Pal. No. 4,140,395 and in U.S. Pat.
No. 4,798,465 of the prior art are used the imaging systems,
which are based on lenses.

Yet in other prior art (for example, such as U.S. Pat. No.
5,467,189 and U.S. Pat. No. 5,515,164) we can find the
devices (sensors) with ellipsoidal mirrors instead of the lens
systems or non-divergent quadric mirrors.

All these devices, mentioned in the prior art above, use
light scattering focalizing methods. Such methods are based
on the collection of the scattered light. A Light scattering
occurs at the first focal point (focus) by intersecting. Con-
sidering stochastic processes of the light scattering, the
devices, mentioned in the above prior art, use mirrors or
optics. This is necessary for scattered light, collecting and
focalizing at the second focal point (focus), where a light
detector is placed and intended for scattered light detection.

Further the devices, based on scattered light collection
and some other detection methods (for example, by light
splitting), use a different variations of the comparison
method for the particle size measuring. Such method can be
illustrated (see FIG. 1), for example, by U.S. Pat. No.
4,798,465. On FIG. 1 is shown the particle size detection
device, using one of the particle measuring comparison
method variations. The signal from detectors 1 via the
amplifiers 61 follow to the comparators 62, which is con-
nected to the reference voltage means 63. The amplified
detected signals are compared with the predetermined ref-
erence voltages for the particle size qualifying.

Such methods cannot provide light the sufficiently light
the sensitivity related to the increasing requirements to the
particle counting and measuring devices, because of the
analog (amplitude) method of comparison.

Anotber and also important deficiency of all known
particle analyzing devices is the use of the wire leads (cable)
for the particle detecting means connection 1o the data
processing means.

The devices, using the wire (cable) connection of the
particle detecting, means to the data processing and control
system, are presented by two styles of their configuration: a
portable configuration of the particle analyzing device,
which is an entire unit comprising particle detecting means
(sensor) connected by short wires (shorl cable) to the
microprocessor means, or a remote sensor configuration of
the particle analyzing device, wherein, for example, the
sensor and the data processing means are represented by two
separated and remote of each other units connected by long
wires (long cable).

On FIG. 2 is shown, for example, a device (see U.S. Pat.
No. 5,524,129) with the wire (cable) connection 26 of the
sensor 22 with the microprocessor (CPU) 24(12).

It is known, that all wire (cable) connections in electronic
apparatus are a source of the electromagpetic noise, which
can create a distortion of the signals. Also the portable
devices require local operation with them and exactly in the
place of the airborne particle or liquid (water) contamina-
tions assaying. The devices with long cable connection
between the remote sensor and the data processing means
have a limited mobility, because of cable.

Other known devices by U.S. Pat. Nos. 4,160,246 and
5,751,424 intended for the smoke detection and liquid
mixture, gas or solid medium analysis respectively., The
smoke detector by U.S. Pat. No. 4,160,246 docs not provide
the counting and measuring of the particles in the specimen
and uses the analog processing of the signals. The probe by
U.S. Pat. No. 5,751,424 does not provide the analysis of the
airborne particle. Also these devices use one-way wireless
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and measuring particles comprises a data processing and
control system 13, which includes a wireless communication
means 56 and microprocessor system 27, having a micro-
processor means 6, a conversion means 39 and terminal
means 38. The wircless communication mcans 56 includes
an aerial means 57 connected to a transmitting-receiving
means 58. The transmitling-receiving means 58 connected
to the conversion means 39 of the microprocessor system 27.
The terminal means 38 can include a displaying means 8, a
floppy disk means 9, a compact disk means 10, a printing
means 11 and a contro] panel 12 (for example, a keyboard),
which are connected to each other, to the microprocessor
means 6 and to the conversion means 39 by a multiplexed
bus 7 (can be used a data bus and an address bus, which are
not shown).

Referring to FIG: 5, the remote detecting system (sensor)
5 comprises a particle detecting system 4, having a particle
detecting means 33 connected Lo a signal processing system
32, which is connected to a conversion system 31. Also the
remote detecting system 5 comprises a wireless communi-
cation means 36, having an aerial means 34 connected to a
transmitting means 29 and to a receiving means 30 of the
transmitting-receiving means 3. The conversion means 31 of
the particle detecting system 4 is connected to the transmit-
ting means 29 and to receiving means 30,

FIG. 6 illustrates the detailed block-schematic of the
particle detecting system 4, which comprises a conversion
system 31, baving a conversion means 64 and a coding-
decoding means 51 connected either by a multiplexed bus 59
(can be used a data bus and an address bus—not shown), if
the conversion means 64 comprises a buffered memory
means (not shown), or by a regular connection, as it is shown
on FIG. 7. Also the particle detecting system 4 comprises a
signal processing system 32 and a particle detecting means
33. The signal processing system 32 includes a detected
signal processing means 42 connected to a signal processing
means 44, which is connected to a control signal conversion
means 45 and to the coding-decoding means 51 of the
conversion system 31. The control signal conversion means
45 is connected to a control means 43 and to the coding-
decoding means 51 of the conversion system 31. The
particle detecting means 33 includes a detection means 40,
connected to the detected signal processing means 42 of the
signal processing system 32, and an environment assaying
control means 41, which is connected to the control means
43 of the signal processing system 32 and to the signal
processing means 44 of the signal processing system 32.
Also the environment assaying control means 41 is coupled
1o the detection means 40 by a tubular means 37.

FIG. 7, as it has been mentioned of the above (see
description of the F1G. 6), presents a regular connection (not
by a bus) of the conversion means 64 and the coding-
decoding means 51 of the conversion system 31.

On FIG. 8 is shown the improved apparatus portion,
which realizes the signal timing (digital) processing. Refer-
ring to FIG. 8, a light detecting means 67 of the detecting
system 68, belonging to the detection means 40, is con-
nected to a current-voltage conversion means 69 (if the
primer signals light of the detecting means are prescnted in
the current vatue). The current-voltage conversion means 69
of the detected signal processing means 42 via an amplifying
means 70 is connected (o a voltage-pulse duration conver-
sion means 71, which is connected to a conjunction means
72 of the signal processing means 44, The strobe pulse
generating means 73 is also connected lo the conjunction
means 72, which is coonected to a selecting, sorting and
counting means 74.
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FIG. 9 presents a timing diagram of the detected signal
processing steps, which will be described hereafter.

On the FIG. 10 is presented a structural schematic of the
wireless communicating complex for particle counting and
measuring, which comprises at least one of a plurality (“N”
of (where N=1, 2,..,1, ..., n) of remote detecting systems
and at least one of a plurality of remote data processing and
control system. “N” remote detecting systems are presented
on FIG. 10 by: a first remote detecting system 14 (RDS-1),
a second remote detecting system 15 (RDS-2), an i-th
remote detecting system 16 (RDS-i) and a n-th remote
detecting system 17 (RDS-n). A plurality of remote data
processing and control systems is presented on FIG. 10 by
a single remole data processing and control system 13. The
first remote detecting system 14 includes a wireless com-
munpication means 46, baving a transmitting-receiving
means 22 connected to an aerial means 52, and a particle
detecting system 18 connected to the transmitting-receiving
means 22. The second remote detecting system 15 includes
a wireless communication means 47, having a transmitting-
receiving means 23 connecled o an aerial means 53, and a
particle detecting system 19 connected 10 a transmitting-
receiving means 23. The i-th remote delecting system 16
comprises a wireless communication means 48, including a
transmitting-receiving means 24 connected to an aerial
means 54, and a particle detecting system 20 connected to
the transmitting-receiving means 24, The n-th remote detect-
ing system 17 includes a wireless communication means 49,
comprising a transmitting-receiving means 25 connected to
an acrial means 55, and a particle detecting system 21
connecled lo the transmitting-receiviog means 25. The data
processing and control system 13 includes a wireless com-
munjcation means (a central wireless communication
means) 50, having a transmitting-receiving means (a central
transmitting-receiving means) 26 connected to an aerial
means (a central aerial means) 28, and a microprocessor
system 27, which is connected (o the transmitting-receiving
means 26.

The improved methods of counting and measuring par-
ticles provides a wireless transmitting of the control signals
from the data processing and control system to the remote
detecting system and a wireless transmitting of the data
(information), characterizing the detected particle
parameters, from a remote detecling system to a data pro-
cessing and control system.

An improved apparatus operates as follows. The wireless
communicating apparatus for analyzing of particles (see
FIGS. 3, 4, 10)' can operate in the three modes: handle
service of the data processing and control system 13 by the
operator, using a control panel 12 (see FIG. 4) of the
terminal means 38 of the data processing and control system
13; automatically by a priori programed stages, conditions,
regimes and schedule of the operation and/or recorded, for
example, on the floppy disk means 9, or on the compact disk
means 10 of the microprocessor system 27, or in E-PROM
(not shown) of the microprocessor means 6; and the third
mode is the different variations of the handle and automatic
modes combination.

Regarding the handle mode of the operation, the operator
selects the regimes (for example, by control panel 12 from
the menu on the displaying means 8) for remote detecting
system 5 operation. The control signals from the control
panel 12 (sce FIG. 4) of the terminal means 38 follow by the
multiplexed bus 7 to the microprocessor means 6 of the
microprocessor system 27, Referring to automatic mode of
the operation, the regimes are selected cither by a floppy
disk means 9, or by compact disk means 10, or by E-PROM
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(not shown) and follow by same multiplexed bus 7 to the
microprocessor means 6.

Thus, the control signal, processed by microprocessor
means 6, via the conversion means 39 of the microprocessor
system 27 follow to the transmitting-receiving means 58 of
the wireless communication means 56. The control signal
can provide, for example, possibility to switch “on/off”, to
switch “run/stop”, to select and change the particle counting
and measuring channels, to provide remote sensor
diagnostics, to switch the mode (regime) from particle
counting and measuring to concentration determination, to
sclect and change the modes for the particiec flow velocity,
environmental temperature and/or humidity determination,
etc. The signals from the transmitting-receiving means S8
follow to the aerial means 57. The two-way wireless com-
munication means 56 of the remote data processing and
control system 13 communicates with the two-way wireless
communication means 36 of the remote detecting system 5
(see FIGS. 3, 4) and the signal from the aerial means 57 are
received by the aerial means 34 (see FIG. 4) of the wireless
communication means 36 and follow via the receiving
means 30 of the transmitiing-receiving means 3 to the
conversion system 31 of the particle detecting system 4, as
shown on FIG. §.

Also referring to FIG. 5, the signals from conversion
system 31, including a conversion means 64 and a coding-
decoding means 51, follow to the particle detecting means
33 via the signal processing system 32. The conversion
system 31 provides the conversion of the received signals to
the form, acceptable for further processing. Hereby, the
signals from the receiving means 30 follow 1o the conver-
sion means 64, whercin they can be conversed to the digital
form intended, for example, for the further use either the
multiplexed bus 59, as it is shown on FIG. 6 or the regular
connection, as shown on FIG. 7. Thereby, the conversed
signals from the conversion means 64 follow to the coding-
decoding means 51 (see FIG. 6). The decoded signals in the
digital form from the coding-decoding means 51 follow to
the signal processing means 44 and to the control signal
conversion means 45, wherein the control signals are con-
versed to the form required for the control means 43
operation (for example, low power switching means—not
shown).

The control means 43 can perform for example, the low
power switching functions for the control of the power
executive means (not shown) of the environment assaying
control means 41 (for example, switching on/off the pump,
blower, chamber purging means; switching of the particle
size rale means, particle flow control means, etc.——not
shown). The assaying air or liquid (water) sample follows by
the tubular means 37 from the environment assaying control
means 41 10 the detection means 40 of the particle detecting
means 33.

The particles are detected by the light detecting means 67
of the imaging, or non-imaging means (oot shown) of the
light detecting system 68 of the detection means 40, belong-
ing to the particle detecting means 33 (see FIG. 8). For
example, for fight detecting system 68, using the scattered
light detection principles, the signals from light detecting
means 67 can be presented by FIG. 9b, where shown the
simplified timing diagram Iaf, (t), where: I—an output
current of the light detecting means 67 if the primer signals
from the light detecting means 67 are the current value
signals, (—a time. Regarding the primer detected signals,
preseated oa FIG. 9b, an equation I=f, (E, F,) should be
considered (oo, In this equation: E—a light intensity (a
positive polarity of the signals on FIGS. 9g, 9b is inherent
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for scattered light detecting principles, but for some other
light detecting principles if can be negative or can have the
different form), F,—a physical-technical parameters of the
light detecting means 67. Referring to FIG. 94, the primer
signals I=f, (t) from the light detecting means 67 depend on
the light intensity E, which can be presented by a function
E=f, (P, D, F,), where: P—a light beam power, D—a particle
dimensions (sizes), F,—the other factors (for example, a
particle reflectiveness, a particle permeability, etc.). On FIG.
9a is shown the simplified timing diagram E=f, (1).

The signals (FIG. 9b) from the light detecting means 67
follow to the current-voltage conversion means 69, where
they are conversed to the vollage value signals (FIG. 9¢),
and after the amplifying (FIG. 94) by an amplifying means
70 they follow to the analog-digital form pulse duration .
conversion means 71. From the analog-digital form pulse
duration conversion means 71 the signals (FIG. 9¢) follow
1o the conjunction means 72, in which also follow strobe
pulses (FIG. 9f) from the strobe pulse generating means 73.
The signals (FIG. 9g) from the conjunction means 72,
having the strobe pulse packages configuration, follow to the
selecting, sorting and counting means 74.

The selecting, sorting and counting means 74 provides
selection and sorting of the identical strobe pulse packages
(packages within the same strobe pulse quantity, that
means—with the same strobe pulse package duration T,
where i=0,1,2,...,k,...,n) and also provides the counting
of the identical strobe pulse packages (particle quantity) and
the counting of the strobe pulse quantity in the mentioned
packages (particle size). The T, characterizes the particle
sizes. The more strobe pulses within a strobe pulse package
(the larger value of T), the bigger particle size. The higher
frequency of the strobe pulses, the higher precision and
sensitivity of an improved apparatus. The signals, containing
information about particle characteristics, from the
selecting, sorting and counting mcans 74 follow to the
constituent parts (blocks) of the signal processing means 44,
in which also follow the signals, containing the information,
for example, about environmental temperature, humidity,
velocity rate, etc. The signals (for example, the coordinating
or synchronizing signals) from the signal processing means
44 follow to the control signal conversion means 45 and to
the environment assaying control means 41. Further the
processed signals, containing the information about particle
quantity and dimensions, follow to the coding-decoding
means 51 for coding (see FIG. 6).

The coded data from the coding-decoding means 51 via
conversion means 64 follow to the transmitting means 29 of
the transmitting-receiving means 3 (see FIG. 5) and further
from the transmitting means 3 follow to the acrial means 34
of the wireless communication means 36.

By a wireless communication, the signals, received by the
aerial means 57 of the data processing and control system.
13, as shown on FIG. 4, follow to the receiving meaas (not
shown) of the transmitting-receiving means 58 of the wire-
less communication means 56, The signals from the
transmitting-receiving means S8 follow to the conversion
means 39 of the microprocessor system 27 and further the
conversed signals follow by the multiplexed bus 7 to the
microprocessor means 6 for decoding and the received data
processing. The processed information (data), containing the
characteristics of the assayed environment (air, gas, liquid or
water, for instance), is displayed in the convenient for
operator form (e.g., graphics, diagrams, tables, texts, €tc.) on
the displaying means 8 and/or can be printed by printing
meags 11.

Referring to F1G. 10, an improved apparatus can comprise
N=1,2,...,1i,...,n remote detecting systems and, for
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