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[ ]     - РЫБАКОВ А.С. и др. Изолированная долевая артериопортальная перфузия 

печени в эксперименте. Вестник российской военно-медицинской академии. 2018, 

N3(63)​, С.180-184.

[ ]     - ЩЕРБА А.Е. и др. Предреперфузионная портально-артериальная перфузия 

трансплантата печени раствором HTK, cодержащим такролимус, уменьшает частоту 

возникновения ранней дисфункции трансплантата печени. Вестник 

трансплантологии и искусственных органов. 2015, T. XVII N3, С. 24-31.

[ ]     - ROBERTO TROISI et al. Modulation of Portal Graft Inflow: A Necessity in Adult 

Living-Donor Liver Transplantation? Ann Surg.2003, N 237(3)​, P. 429-436.

[ ]     - SRINEVAS K. REDDY et al. Isolated hepatic perfusion for patients with liver 

metastases. Ther Adv Med Oncol. 2014, N 6(4)​, P. 180-194.
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PA - FEDERALNOE GOSUDARSTVENNOE BYUDZHETNOE VOENNOE OBRAZOVATELNOE 

UCHREZHDENIE VYSSHEGO OBRAZOVANIYA VOE [RU]

TI - METHOD OF ISOLATED LOBAR ARTERIO-CAVAL PERFUSION OF LIVER IN EXPERIMENT

AB - FIELD: medicine.SUBSTANCE: invention refers to medicine, namely to surgery, 

oncology and transplantology. After explantation of cadaver liver perfusable fraction 

for perfusion is determined with required preparation and conditionally perfusible 

contralateral portion - a fraction for creation of hydrodynamic conditions 

corresponding to physiological ones. Further, a ligamentous hepatic ligature is 

ligated, a portal vein (PV) of the explosive, its branches, a proper hepatic artery - 



ligated, a portal vein (PV) of the explosive, its branches, a proper hepatic artery - 

PHA, a right - RA and a left LA - branch are mobilized, and a retro-hepatic segment 

RHS - an inferior vena cava - IVC is mobilized. Then, using a monopolar electric 

coagulator, a gallbladder is removed; then, cannulas with an external diameter of 2 

to 3 mm in RA and LA are successively installed. Thereafter, a vascular turnstile is 

applied on the explosives to rule out the retrograde leak of the perfusate. Further, 

cannula of 25 to 35 mm is inserted into the RHS IVC; its distal and proximal ends 

are sealed. Thereafter, an open perfusion loop is formed by attaching inflow systems 

from a reservoir with a perfusate to a liver preparation, attaching an effluent system

from the preparation to a reservoir - to a cannula in the RHS IVC, composition of the 

circuit also includes reservoirs with a solution for perfusion and for its collection at 

the outlet of the contour, two peristaltic pumps for inflow separately to the RA and 

LA, a thermostatic bath and connectors for connection of infusion filters, splitters , 

extensions, tees for infusion systems. Solutions of the water-soluble dye in the 

volume of up to 80-100 ml are introduced into the arterial cannula to determine the 

interlobar border of the liver. Further, the detected intersectional boundary is 

marked with X-ray positive objects. That is followed by separate perfusion of liver 

lobes: for the perfusion fraction in the following regimen: flow rate - 110-350 ml/min, 

duration - 20 min, perfusate temperature - 41-43 °C. For the conventionally perfused 

contralateral lobe in the mode: flow rate - 110-350 ml/min, duration - 20 min, 

temperature of perfusate - 20-30 °C. Perfusate flow rate in the perfusated fraction 

should not exceed that in the conditionally perfusible fraction. Further, during 

perfusion, a water-soluble X-ray contrast solution with total volume of up to 100-150 

ml is administered. That is followed by X-ray examination using an X-ray diagnostic 

apparatus.EFFECT: method enables performing sequential surgical procedures that 

enable to isolate the arterial blood flow of the liver and perform its selective 

perfusion with the required preparation, method enables improving previous 

methods and developing new methods for combined treatment of multiple bilobar 

liver injuries, as well as creating a basis for using transplantation technologies in 

abdominal ex vivo surgery.1 cl, 2 ex, 5 dwg
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AB - The invention relates to a sealing-compensating system for pumps and bidirectional 

motors, with gear wheels, and for flow splitters . According to the invention, 

the system consists of a fittings (8a) made of rubber, a central independent armature 

(8b) and two lateral independent armatures (8c)​, made of polyamide, the fittings (8a) 

being provided with a central channel, open at the ends.
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PA - POTEMKIN ALEXANDER [DE]​; SMIRNOVA ELENA IVANOVA [RU]

TI - Imaging System

AB - An imaging system is provided, having a housing, an inlet opening receiving 

radiation from objects and an optical system. The optical system includes a 

reception channel for visible radiation, an infra-red radiation channel, a channel of 

the laser range finder having a laser radiation source, a photoreceptor and 

spectral splitters . All channels are optically coupled to one another. An optical 

element made from a material that transmits the radiation in the working range of 

the photoreceptor and is inserted into the inlet opening to hermetically seal

the system. The reception channel for the visible radiation and the infra-red 

radiation channel are constructed as an optoelectronic multichannel system having 

at least two channels, the optical axes of which coincide and are situated inside the 

inlet opening.
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PA - POTEMKIN ALEXANDER [DE]

TI - IMAGING SYSTEM

AB - Imaging system comprising a housing (1)​, an inlet opening (2) intended to receive the 

radiation from the objects, and an optical system, consisting of: a reception channel 

for the visible radiation (4)​; an infra-red radiation channel (5)​; a channel of the laser 

range finder (6) comprising a laser radiation source (14)​, a photoreceptor (7) and 

spectral splitters  (8, 9)​, all channels being optically coupled to one another; and an 

optical element (3)​, which is made from a material that transmits the radiation in the 

working range of the photoreceptor, and is inserted into the inlet opening (2) 

intended for sealing the system hermetically, wherein the reception channel for the 

visible radiation (4) and the infra-red radiation channel (5) are constructed as an 

optoelectronic multichannel system having at least two channels, the optical axes of 

which coincide and are situated inside the inlet opening (2)​.



which coincide and are situated inside the inlet opening (2)​.
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TI - (U)

Universal access box for optical splitters  (Machine-translation by Google Translate, 

not legally binding)

AB - (U)

Universal access box for potato optical dividers, which is constituted from an 

enclosure formed by a cover (1) and a base (2)​, equipped with cable entries (4)​, clip-

type closures (3)​, and gaskets of sealing, and of the type that has fastening means for 

splice trays, is characterized in that inside the enclosure and coupled in its base (2)​, 

are housed: a main folding support (9) for fixing the trays of splice (16) that, in 

addition, has a system of channels for guiding tubes and a system of fiber optic 

routers; a tube storage piece (10)​; a second support for fixing trays for section 

change (11)​; a router (12) of outputs/inputs of splitter fibers; and a third support for 

fixing dividers trays (13)​. (Machine-translation by Google Translate, not legally 

binding)
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FIBERA INC [US]

TI - (A1)

MULTI-CHANNEL WAVELENGTH LOCKER USING GAS TUNING

- (B1)

Multi-channel wavelength locker using gas tuning

AB - (A1)

A wavelength locker (10) and system (70) for providing wavelength-locked multi-

channels signals by using gas tuning. A number of radiation sources (72) provide 

beams of radiation at wavelengths separated by a predetermined spacing. One or 

more wavelength lockers (10) produce equally-spaced spectral lines (4) which are 



more wavelength lockers (10) produce equally-spaced spectral lines (4) which are 

tunable in comparison to a wavelength reference, which is preferably the ITU grid (2)​. 

The wavelength locker (10) includes one or more etalons (12) which includes a gas-

tunable medium (19) having a variable optical index of refraction. The etalons (12) 

are tuned by varying the pressure or composition of the gas-tunable medium(19) 

until the spectral lines (4) of the etalon (12) align with the ITU grid (4)​. The gas 

properties are then fixed by at least temporarily sealing the etalon (12)​. The etalons 

(12) may either be transmissive etalons (31)​, or reflective etalons (29)​. In a multi-

channel system (70)​, beam splitters  (76) divert a portion of the beams of radiation 

(48) into the wavelength lockers (10)​. Detectors (82) then receive the spectral line 

output (4) of the wavelength lockers (10) and detects shifts in wavelength of the 

spectral line output (4) to generates control signals (90)​. The wavelength of each of 

the radiation sources (72) is then adjusted in response to the control signals (90)​. 

The output (92) of the detector (84) may also be normalized in order to isolate the 

variations which are attributable to shift in wavelength.

- (B1)

A method and system for providing wavelength-locked multi-channel signals with 

respect to a wavelength reference. Wavelengths of a plurality of radiation sources 

are introduced to at least one etalon having a gas medium. The etalon produces a 

plurality of equally spaced spectral lines and is tuned by varying its optical index of 

refraction, by varying the characteristics of its gas medium. The optical index of 

refraction is then fixed, by fixing the characteristics of its gas medium, and thus 

locking the plurality of spectral lines with respect to the wavelength reference. In 

particular, the etalons may be tuned by varying the pressure or composition of their 

gas-tunable mediums until the spectral lines of the etalon align with the ITU grid.
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PA - AMERICAN CAN CO [US]

TI - Apparatus for simultaneously 

driving valve means through 

co-injection nozzles of a multi-

cavity injection molding 

machine

AB - Apparatus for unit cavity and 

multi-cavity, multi-layer 

injection molding and 

injection blow molding 

machines are provided, which, 

in preferred embodiments, 

include: Coinjection nozzle 

means, each for plural 

polymers, valve means for 

each nozzle, the valve means 

being adapted to move 



being adapted to move 

through a nozzle central 

channel to clear the nozzle 

channel of melt, a feed-block 

for each nozzle, polymer 

melt splitters , drive means for 

each valve means, a free 

floating runner system and a 

force compensation system to 

provide an effective 

pressure seal between the 

nozzles and the cavity block.
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Japanese Blow Moulding Process , European Plastics Newsp. 26 (Mar. 1975)​.

[ ]     -

Multicomponent Injection Molding , Plastics Machinery and Equipmentpp. 16 23 

(Jan. 1978)​.

[ ]     -

Coinjection Molding , Modern Plastics Encyclopediapp. 316 318 (1977 1978)​.

[ ]     -

Plastic Cans Poised to Challenge Glass and Metal Food Containers , Technology, pp. 

20 21 (Feb. 271984)​.

[ ]     -

Foam Profiles , Plastics Machinery and Equipmentpp. 11 15 (Nov. 1977)​.

[ ]     -

Battenfeld Success in Multi Component Structural Moulding Technology , European 

Plastics News, p. 29etc. (May 1977)​.

[ ]     -

Multicomponent Injection Moulding , Modern Plasticspp. 68 69 (Apr. 1977)​.

[ ]     -

The Two Component Foam (TCF) Process , Journal of Cellular Plasticspp. 277 283 (Sep.
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[ ]     -

Coinjection: New Molding Technology , Modern Plasticspp. 40 42 (Jul. 1976)​.

[ ]     -
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An Experimental Study of Sandwich Inspection Molding , Polymer Engineering and 

Science, vol. 15, No. 7pp. 481 485 (Jul. 1975)​.

[ ]     -

Billion Demonstrates Sandwich Molder , European Plastics Newsp. 4 (Jun. 1974)​.

[ ]     -

Flow Visualization for Injection Molding , Polymer Engineering and Science, vol. 14, 

No. 3pp. 212 221 (Mar. 1974)​.

[ ]     -

Two Component Injection Molding Machine , Plastics Machinery & Equipmentp. 11 

(Feb. 1974)​.

[ ]     -

Serving Up a New Plastic Sandwich , SPE Journal, vol. 27pp. 38 42 (Sep. 1971)​.

[ ]     -

Injection Molding of Plastic Foams , Plastics Design and Processingpp. 18 20 (Feb. 

1971) .

[ ]     -

The Shape of Plastics Processing , Plastics Design & Processingpp. 12 16 (Dec. 1970)​.

[ ]     -

New Technique Permits Injection Molding Sandwich Structure , Process Engineering 

Newsp. 13 (Nov. 1970)​.

[ ]     -

Stratified Two Phase Flow of Molten Polymers , Polymer Engineering and Science, vol. 

17, No. 9pp. 671 681 (Sep. 1977)​.



17, No. 9pp. 671 681 (Sep. 1977)​.

[ ]     -

Co extrusion , Plastic Technologypp. 61 71 (Feb. 1977)​.
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Co extrusion , Plastic Technologypp. 45 49 (Feb. 1976)​.

[ ]     -

Coextruded Blown Film Unit p. 11 from unknown article (Mar. 1974)​.

[ ]     -

Multilayer Film From a Single Die , Plastics Engineeringpp. 65 68 (Mar. 1974)​.

[ ]     - Fundamentals of Polymer Processing, Stanley Middlemanpp. 120 121 (1977)​.
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New Developments in Multicomponent Injection Molding , Plastics Machinery and 

Equipmentpp. 54 55 (Sep. 1979)​.
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PA - PECHINEY PLASTIC PACKAGING INC [US]

TI - Methods and apparatus for injection molding and injection blow molding multi-

layer plastic and the articles made thereby

AB - Apparatus for unit cavity and multi-cavity, multi-layer injection molding and 

injection blow molding machines are provided, which in preferred embodiments, 

include: co-injection nozzle means including multi-polymer co-injection nozzles 

comprising an assembly of shells, and having fixed, tapered passageways 

communicating with annular orifices close to the nozzle gate and to each other, and 

polymer flow balancing and directing means in the passageways in the form of 

concentric and eccentric chokes; valve means for each co-injection nozzle, operative 



concentric and eccentric chokes; valve means for each co-injection nozzle, operative 

in the nozzle central channel to and adapted to be moved to different positions to 

block and unblock the nozzle orifices, and, in each nozzle to controls the initiation, 

flow and termination of flow of a plurality of polymer flow streams, comprised of an 

elongated sleeve having an axial central passageway and a port in its side wall and 

axially-reciprocable within the nozzle central channel, and, either a solid pin within 

and fixed relative to the sleeve, or, more preferably, an elongated pin axially-

reciprocable within the sleeve central passageway, the sleeves and pins each 

mounted in close tolerance slip fits to prevent any significant accumulation of 

polymer melt material therebetween; valve means adapted to move through a nozzle 

central channel to assist in knitting the internal layer with itself in the central 

channel; valve means adapted to move through a nozzle central channel with an 

accumulation of polymer melt material at its forward end, and to assist in 

encapsulating the knit internal layer in what will be the sprue or bottom area of the 

container to be formed; valve means adapted to be moved through a nozzle central 

channel to substantially clear the central channel of polymer melt material; a feed 

block for each co-injection nozzle, for receiving a plurality of separate polymer melt 

material flow streams in an axially-aligned, spaced pattern in the periphery of the 

device, and for redirecting their travel paths to flow axially in a radially-spaced 

pattern out of the forward end of the device into the rear of a co-injection nozzle; 

polymer melt material flow stream splitter devices, including runner extensions, T-

splitters  and Y-splitters , for splitting an income flow stream channel for each melt 

material, into first and second branched flow channels of equal length which 

communicate with sets of first and second branched exit ports, each set in an axially-

aligned, spaced pattern in different peripheral surface portions of the device; drive 

means in communication with separate valve means for each nozzle, for 

simultaneously and identically driving the valve means in each co-injection nozzle, 

to there simultaneously and identically initiate, regulate and terminate the flow of 

the respective polymer melt material streams, the drive means including a sleeve 

shuttle for each sleeve, a pin shuttle for each pin, each connected to common moving 

means including a sleeve cam bar and a pin cam bar; control means for moving the 

common moving means in a desired mode to provide the identical, simultaneous 

movements of the valve means and identical, simultaneous flow control of 

corresponding materials in each nozzle; a free floating runner system wherein runner 

means, including a runner block and its runner extension, are mounted on their axial 

center lines on support means, with a gap between the runner structures and 

surrounding structures to allow the runner structures to freely thermally expand 

radially and axially; a force compensation system comprised of means, preferably 

hydraulic, for providing a forward force to the runner structures to offset any 

rearward force from axial floatation of the runner means and to provide an on-line, 

effective pressure contact seal between the nozzle sprues and injection cavity sprues; 

a runner system providing a substantially equal flow path and experience to 

corresponding polymer melt material flow streams fed to correspondin
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TI - Method of integrated 

optical system

AB - A substrate of a 

dimensionally-stable material 

is formed with precision made 

cavities therein for various 

linear or nonlinear optical 

elements or electro-optical 

elements such as lenses, 

beam splitters , reflectors, 

detectors, polarizers, Kerr 

cells, Pockel cells, etc. Various 

openings are also made in the 

substrate for function as 

optical paths or waveguides. 

The elements are then bonded 

into their respective cavities 

by glueing or soldering; the 

optical system thus formed 

is sealed in an air-tight 

housing.
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TI - DEVICE FOR CONVERTING INCOHERENT RADIATION INTO SPATIALLY COHERENT 

RADIATION

AB - optics, instrumentation engineering, medicine. SUBSTANCE: device designed for light 

energy conversion has incoherent radiation source with focusing system and 

cascaded fiber splitters  with single optical fiber at output. Cone-shaped fibers are 

tightly abutting against each other in each splitter and their output ends are 

interconnected. Splitters  are connected in parallel within each cascade and cascades 

are connected in series so that number of fibers at input of each cascade Nn = mn, 

where N is number of fibers at input of each cascade; n is cascade number (n  5)​; m 

is number of fibers in splitter (m  6)​. Device may be mounted in sealed case and 



is number of fibers in splitter (m  6)​. Device may be mounted in sealed case and 

provided with heat sink. EFFECT: enhanced radiation power. 4 cl, 3 dwg
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TI - Improvements in or relating to 

injection of particulate 

material into furnaces

AB - 1,067,191. Pneumatic 

conveyers. KOPPERS CO. Inc. 

Oct. 10, 1963 [Oct. 17, 1962; 

Nov. 5, 1962; April 4, 1963; 

May 21, 1963 (2)​]​, No. 

40035/63. Heading B8A. In 

apparatus for feeding 

particulate material such as 

pulverized fuel to the multiple 

tuyeres (45)​, Fig. 1 (not 

shown)​, of a furnace (46) the 

material collected in an open 

bin (30) passes through 

multiple hoppers outlets (32) 

to a series of rotary feeders 

(34) from which the particles 

are pneumatically conveyed at 

superatmospheric pressure to 

flow splitters  (42) each of 

which divides the flow equally 

into two parts leading to 

separate tuyeres (45) and 

described in Specification 

1,067,192. The multiple rotary 

feeders 34 each comprise a 

housing 100, Fig. 3, containing 

a toothed rotor 108 set 

between wear plates 122, 124, 

held by bolted end members 

102, 104. Discshaped seals

126, at each end have flanges 

127, carrying U-section seal

rings 130 in annular recesses 

132 of the rotor 106. The 

material is fed downwardly 



material is fed downwardly 

through an inlet 116 at the top 

of the housing 100 and is 

removed in the axial direction 

at the lower part of the 

housing through an outlet 144 

in the wear plate 122, which is 

arranged oppositely to an air 

inlet 146 coupled to one of the 

manifold pipes 38 from the 

supply line (36) (Fig. 1) of the 

pneumatic conveyer system. 

Scavenging of the rotor disc 

108 is provided by radially 

directed outlets (64)​, (66) (Fig. 

4, not shown)​, in the rotor 

housing 100. The outlet (64) is 

provided with a branch inlet 

(70) for heated scavenging air 

and the outlet (66) is coupled 

to a vacuum source (80) and 

to atmosphere through a 

branch (142) to provide for 

additional scavenging at low 

pressure to assist subsequent 

entry of material from the 

inlet 116. In a modification an 

L-section seal (434) (Fig. 10 

(not shown)​, is clamped as at 

(428) to rotor and is pressed 

radially outwardly into 

contact with the wear plate 

(322) by a split ring (356)​. A 

tuyere (545)​, Fig. 18 (not 

shown)​, is described in 

Specification 1,067,193.
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TI - (A1)

Recuperator

AB - (A1)

The invention relates to a recuperator, which consists of a plurality of hot gas tubes, 

which are arranged in parallel and inserted on both sides in face plates, penetrating 



which are arranged in parallel and inserted on both sides in face plates, penetrating 

holes therein, and of a positive guiding system for the gases which flow around the 

hot gas tubes and are to be preheated. The positive guiding system is provided by 

enclosing tubes which surround the hot gas tubes at a distance fixed by spacers and 

which open at their ends into manifold channels for feeding or discharging the gases. 

In this arrangement, the space about the hot gas tubes between the face plates is to 

be subdivided by splitters , surrounded by an enclosing plate, and sealed at the top by 

inlet and outlet stubs.
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TI - Sterilisation-type air-conditioner

AB - The utility model relates to a sterilization-type air-conditioner, mainly solving the 

problems that bacteria accumulation and dust deposition in the interior of the air 

conditioner, which is not conformed to sanitary requirements and results from an 

unreasonable structural design of a present air conditioner. The sterilization-type 

air-conditioner mainly comprises an outer shell, a new return mixing filter section, a 

noise elimination section, a surface-cooled heating zone, a blower section, a noise 

elimination section, a humidifying air outlet section, etc. The utility model is 

characterized in that the outer shell is provided with an overhaul door. The air-

conditioner is provided with an ultra-violet sterilizing lamp. The noise elimination 

section is provided with a vertical and an anti-plane sound splitters . The surface-

cooled heating zone is provided with a steam seal pipe. The air-conditioner which is 

mainly used in a sanitation system has the advantages of corrosion prevention, 

cleanness, easy overhaul, etc.
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TI - APPARATUS FOR SIMULTANEOUSLY DRIVING VALVE MEANS THROUGH CO-INJECTION 

NOZZLES OF A MULTI-CAVITY INJECTION MOULDING MACHINE

AB - Apparatus for unit cavity and multi-cavity, multilayer injection molding and 

injection blow molding machines are provided, which, in preferred embodiments, 

include coinjection nozzle means, each for plural polymers, valve means for each 

nozzle, the valve means being adapted to move through a nozzle central channel to 

clear the nozzle channel of melt, a feed-block for each nozzle, polymer melt splitters , 

drive means for each valve means, a free floating runner system and a force 

compensation system to provide an effective pressure seal between the nozzles and 

the cavity block.
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PA - SAMM TEKNOLOJI ILETISIM SANAYI VE TICARET ANONIM SIRKETI [TR]

TI - CONVERSION MODULE OF COPPER FIELD CABINS TO FIBER OPTIC SYSTEM

AB - The invention relates to the conversion module of copper field cabinets into the fiber optic

system, and wherein it consists of; module casing (1) located in the telecom cabinet (T)​, the 

module base plate (2) associated with the module case (1)​, splitter  modules (3) fixed on the 

upper part of the module base plate (2)​, connector panel (4) positioned on the module base 

plate (2)​, with the splitter  modules (3) at the bottom, the guiding part (5) positioned on the 

module base plate (2) with the connector panel (4) at the bottom and additional cassettes (6) 

positioned on the module base plate (2) with the guiding part (5) at the bottom.
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Suzuki Yasuhiro; Ikeda Satoshi., "Design for long-reach coexisting PON in consideration of area 

characteristics with wavelength selective asymmetrical splitters", 2019 24th OptoElectronics 

and Communications Conference (OECC) and 2019 International Conference on Photonics in 

Switching and Computing (PSC)​, (20190711)​, pages 1 - 3, XP033607884
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TI - OPTICAL COMMUNICATION SYSTEM AND OPTICAL COMMUNICATION METHOD

AB - The purpose of the preset invention is to provide an optical communication system and an 

optical communication method that make it possible to allocate wavelengths by service and 

thereby prevent degradation of signal quality caused by linear cross talk when services are 

provided by area and that also make it possible to prevent increases in size and cost. This 

optical communication system is characterized by comprising an optical splitter  300 that 

connects N first ports (N being an integer that is at least 2) and M second ports (M being an 

integer that is at least two) by means of a combination of 2×2 fiber optic splitters . The optical 

communication system is also characterized in that the wavelengths of optical signals that 

different groups of optical receivers 106 are made to receive are restricted using the correlation 

between the melt-drawn length of at least one 2×2 fiber optic splitter  that is directly connected 

to the first ports and the wavelength output characteristics of the second ports of the 

optical splitter  300.
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TI - FACILITATING INSTALLATION OF FIBER OPTIC NETWORKS

AB - An optical system architecture includes indexed optical lines that are indexed between first and 

second multi-fiber connectors; a first of the optical line having a first end terminated at the first 

multi-fiber connector; and a second optical line having a first end terminated at the second 

multi-fiber. An input of an optical splitter  is optically coupled to second ends of the first and 

second optical lines. The optical splitter  splits optical signals carried over the first and second 

optical lines onto output lines so that each output line carries signals split from the first 

optical line and signals split from the second optical line.
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TI - TELECOMMUNICATIONS SYSTEM AND METHODS

AB - A cabinet having a framework for mounting telecommunications equipment includes a 

framework and telecommunications equipment mounted to the framework. The equipment may 

include splitter  modules. Spools are mounted within the cabinet to manage overlength slack 

in fiber optic cables within the cabinet. A parking area is mounted within the cabinet and 

defines a plurality of cable connector storage locations for receiving at least some of the fiber

optic cables. The plurality of spools are positioned intermediate the telecommunications 

equipment and the patch panel. A splice area is mounted within the cabinet or external to the 

cabinet. The splice area receives fiber optic cables for splicing to additional cables.
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TI - DISTRIBUTION DEVICE WITH INCREMENTALLY ADDED SPLITTERS

AB - A fiber distribution system (10) includes a fiber distribution hub (20, 300)​; at least one fiber 

distribution terminal (30, 100)​; and a cable (40) wrapped around a spool (110) of the fiber 

distribution terminal (30, 100)​. The fiber distribution terminal (30, 100) includes a spool (110) 

and a management tray (120) that rotate together. A second connectorized end (40b) of the 

cable (40) is held at a fiber optic adapter (125) on the tray (120)​. After dispensing the first 

connectorized end (40a) to the hub (20)​, an optical splitter  (70, 130, 140) can be mounted to the 

tray (120)​. The splitter  (26, 70, 130, 140, 306) has output adapters at which patch cords (50) 

can be inserted to connect subscribers to the system. The fiber distribution hub can use the 

same format of splitters  (26, 70, 130, 140, 306)​. Other distributed splitter  systems are provided 

with splicing and/or adding of splitters  as needed.
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TI - MIXED AND DISTRIBUTED LASER 

ILLUMINATION SYSTEM

AB - A mixed and distributed laser 

illumination system includes a source 

unit having an internally located power 

supply, a laser driver and a light 

generator. The light generator includes a 

plurality of laser diodes that are 

communicatively linked with the laser 

driver. The output of each laser diode is 

coupled to an individual cable that 

terminates at a fiber combiner. A 

transmission cable is in communication 

with the fiber combiner and transmits 

the light from the source unit to a 

fiber splitter . The fiber optic splitter

distributes the received light to a 

plurality of output cables each having an 

optical diffuser or a conversion element 

for converting infrared to ultraviolet 

light.
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TI - TELECOMMUNICATIONS SYSTEM AND METHODS

AB - A cabinet having a framework for mounting telecommunications equipment includes a 

framework and telecommunications equipment mounted to the framework. The equipment may 

include splitter  modules. Spools are mounted within the cabinet to manage overlength slack 

in fiber optic cables within the cabinet. A patch panel is mounted within the cabinet and define 

a plurality of cable termination locations for receiving at least some of the fiber optic cables. 

The patch panel is mounted on a pivotable frame between a storage position and an access 

position. The plurality of spools are positioned intermediate the telecommunications 

equipment and the patch panel. A splice area is mounted within the cabinet and is accessible 

when the pivotable frame is in the access position. The splice area receives fiber optic cables 

from the patch panel for splicing to additional cables.
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TELECOMMUNICATIONS ENCLOSURE

- (B2)

Telecommunications enclosure

AB - (A1 B2)

This disclosure is related to a fiber optic distribution system including a telecommunications 

enclosure. In one aspect, the telecommunications enclosure can include a main body and a 

cover that together define an interior cavity. A first tray and a second tray can be mounted 

within the interior cavity. The first tray can be configured to hold a fiber optic splitter  and to 

include cable management features. The second tray can be configured with a termination 

feature for connecting cables extending from the splitter  to cables that can be distributed to 

individual locations remote from the enclosure, such as individual dwelling units.
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LIFODAS UAB [LT]

- (B2)
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TI - (A1)

Imaging System for Multi-Fiber Connector Inspection

- (B2)

Imaging system for multi-fiber connector inspection

AB - (A1 B2)

A digital fiber optic connector imaging system that can automatically capture two or more 

images of the endface of a multifiber connector, wherein the captured images as a group have 

sufficient resolution and a sufficient FOV to be used to perform a manual or automatic pass-

fail analysis of the endface of every fiber terminated by the connector under inspection. In one 

or more embodiments, the imaging system comprises an illumination source that can operate 

at two or more wavelengths, one wavelength at a time, and a FOV-shifting component that 

includes one or more, fixed dichroic mirrors and one additional dichroic or broadband mirror. 

In other embodiments, the imaging system comprises a single-wavelength illumination source, 

an image beam splitter , and two or more image sensors located on two image planes.
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FACILITATING INSTALLATION OF FIBER OPTIC NETWORKS

- (B2)

Facilitating installation of fiber optic networks

AB - (A1)

An optical system architecture includes indexed optical lines that are indexed between first and 

second multi-fiber connectors; a first of the optical line having a first end terminated at the first 

multi-fiber connector; and a second optical line having a first end terminated at the second 

multi-fiber. An input of an optical splitter  is optically coupled to second ends of the first and 

second optical lines. The optical splitter  splits optical signals carried over the first and second 

optical lines onto output lines so that each output line carries signals split from the first 

optical line and signals split from the second optical line.

- (B2)

A cable arrangement includes indexed optical lines that are indexed between first and second 

multi-fiber connectors; a first of the optical line having a first end terminated at the first multi-

fiber connector; and a second optical line having a first end terminated at the second multi-

fiber. An input of an optical splitter  is optically coupled to second ends of the first and second 

optical lines. The optical splitter  splits optical signals carried over the first and second optical 

lines onto output lines so that each output line carries signals split from the first optical line 

and signals split from the second optical line.
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TI - (A1)

OPTICAL SPLITTER

- (B2)

Optical splitter

AB - (A1 B2)

A fiber optic tap system includes a first receiver module having an input port configured to 

receive an optical fiber. The first receiver module is operable to convert a received optical 

signal to an electrical signal. A first transmitter module is coupled to receive the electrical 

signal from the first receiver module and convert the received electrical signal to an optical 

signal. The first transmitter module has an output port for outputting the optical signal. A first 

tap module is coupled to receive the electrical signal from the first receiver module.
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TI - (A1)

DISTRIBUTION DEVICE WITH INCREMENTALLY ADDED SPLITTERS

- (B2)

Distribution device with incrementally added splitters

AB - (A1 B2)

A fiber distribution system (10) includes a fiber distribution hub (20, 300)​; at least one fiber 

distribution terminal (30, 100)​; and a cable (40) wrapped around a spool (110) of the fiber 

distribution terminal (30, 100)​. The fiber distribution terminal (30, 100) includes a spool (110) 

and a management tray (120) that rotate together. A second connectorized end (40b) of the 

cable (40) is held at a fiber optic adapter (125) on the tray (120)​. After dispensing the first 

connectorized end (40a) to the hub (20)​, an optical splitter  (70, 130, 140) can be mounted to the 

tray (120)​. The splitter  (26, 70, 130, 140, 306) has output adapters at which patch cords (50) 

can be inserted to connect subscribers to the system. The fiber distribution hub can use the 

same format of splitters  (26, 70, 130, 140, 306)​. Other distributed splitter  systems are provided 

with splicing and/or adding of splitters  as needed.
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OUTSIDE PLANT FIBER HEALTH 

MONITORING SYSTEM
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Outside plant fiber health 

monitoring system

AB - (A1 B2)

A system for monitoring health of a fiber

optic cable in a 

telecommunications system includes an 

optical switch for receiving a plurality of 

light noise signals over the fiber optic

cable and measuring the intensity of at 

least one of the plurality of light noise 

signals. The measured intensity data is 

transmitted to a monitoring system that 

then compares the measured intensity to 

a stored threshold intensity value. 

The system may also include a light 

signal generator for providing the 

plurality of light noise signals. The light 

signal generator may include a first 

amplifier for generating a light noise 

signal, a second amplifier for generating 

a corresponding amplified light noise 

signal, and an optical splitter  for 

converting the amplified light noise 

signal into the plurality of light noise 

signals.
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OPTIC FIBER CONNECTION FOR A FORCE SENSING INSTRUMENT
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Optic fiber connection for a force sensing instrument

AB - (A1 B2)

In one embodiment, a surgical instrument includes a housing linkable with a manipulator arm 

of a robotic surgical system, a shaft operably coupled to the housing, a force transducer on a 

distal end of the shaft, and a plurality of fiber optic strain gauges on the force transducer. In 

one example, the plurality of strain gauges are operably coupled to a fiber optic splitter  or an 

arrayed waveguide grating (AWG) multiplexer. A fiber optic connector is operably coupled to 

the fiber optic splitter  or the AWG multiplexer. A wrist joint is operably coupled to a distal end 

of the force transducer, and an end effector is operably coupled to the wrist joint. In another 

embodiment, a robotic surgical manipulator includes a base link operably coupled to a distal 

end of a manipulator positioning system, and a distal link movably coupled to the base link, 

wherein the distal link includes an instrument interface and a fiber optic connector optically 

linkable to a surgical instrument. A method of passing data between an instrument and a 

manipulator via optical connectors is also provided.
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TI - FACILITATING INSTALLATION OF FIBER OPTIC NETWORKS

AB - An optical system architecture includes indexed optical lines that are indexed between first and 

second multi-fiber connectors; a first of the optical line having a first end terminated at the first 

multi-fiber connector; and a second optical line having a first end terminated at the second 

multi-fiber. An input of an optical splitter  is optically coupled to second ends of the first and 

second optical lines. The optical splitter  splits optical signals carried over the first and second 

optical lines onto output lines so that each output line carries signals split from the first 

optical line and signals split from the second optical line.
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TI - (A1)

FIBER OPTIC CABLE MANAGEMENT SYSTEM

- (B2)

Fiber optic cable management system

AB - (A1 B2)

A fiber optic cable management system

includes a tray configured to reciprocate 

inside of an enclosure between an 

inserted position and an extended 

position. Optical fiber modules are 

located in the tray and retain optical 

fiber splitters  or optical fiber 

multiplexer/de-multiplexers. The tray 

when moved to the extended position 

moves the optical fiber modules out of 

the front end of the rack enclosure. This 

allows a technician to access the back of 

the modules for maintenance operations 

without having to access the back end of 

the enclosure. A flexible cable guide 

allows the optical fibers connected to 

the modules to move with the tray into 

and out of the enclosure. Reflectors can 

be attached to the connectors to 

test fiber optic lines between a central 

office and the cell site location.
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COMMSCOPE TECHNOLOGIES LLC [US]

TI - (A1)

TELECOMMUNICATIONS ENCLOSURE

- (B2)

Telecommunications enclosure

AB - (A1 B2)

This disclosure is related to a fiber optic distribution system including a telecommunications 

enclosure. In one aspect, the telecommunications enclosure can include a main body and a 

cover that together define an interior cavity. A first tray and a second tray can be mounted 

within the interior cavity. The first tray can be configured to hold a fiber optic splitter  and to 

include cable management features. The second tray can be configured with a termination 

feature for connecting cables extending from the splitter  to cables that can be distributed to 

individual locations remote from the enclosure, such as individual dwelling units.
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TI - (A1)

DUST CAPS HAVING CODING SYSTEM FOR FACILITATING INSTALLING A FIBER OPTIC NETWORK

- (B2)

Splitter  terminal with multi-fiber output connection location

AB - (A1 B2)

The present disclosure relates to a fiber optic network including first and second optical 



The present disclosure relates to a fiber optic network including first and second optical 

components desired to be optically coupled together, and third and fourth optical components 

desired to be couple together. The first and second optical components include first and second 

de-mateable connection locations having dust caps with first coordinated indicia. The third 

and fourth optical components include third and fourth de-mateable connection locations 

having dust caps with second coordinated indicia.
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PA - COMMSCOPE CONNECTIVITY BELGIUM 

BVBA [BE]

TI - TELECOMMUNICATIONS SYSTEM AND 

METHODS

AB - A cabinet having a framework for 

mounting telecommunications 

equipment includes a framework and 

telecommunications equipment mounted 

to the framework. The equipment may 

include splitter  modules. Spools are 

mounted within the cabinet to manage 

overlength slack in fiber optic cables 

within the cabinet. A parking area is 

mounted within the cabinet and defines 

a plurality of cable connector storage 

locations for receiving at least some of 

the fiber optic cables. The plurality of 

spools are positioned intermediate the 

telecommunications equipment and the 

patch panel. A splice area is mounted 

within the cabinet or external to the 

cabinet. The splice area receives fiber



cabinet. The splice area receives fiber

optic cables for splicing to additional 

cables.
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INTUITIVE SURGICAL OPERATIONS [US]

TI - (A1)

OPTIC FIBER CONNECTION FOR A FORCE SENSING INSTRUMENT

- (B2)

Optic fiber connection for a force sensing instrument

AB - (A1 B2)

In one embodiment, a surgical instrument includes a housing linkable with a manipulator arm 

of a robotic surgical system, a shaft operably coupled to the housing, a force transducer on a 

distal end of the shaft, and a plurality of fiber optic strain gauges on the force transducer. In 

one example, the plurality of strain gauges are operably coupled to a fiber optic splitter  or an 

arrayed waveguide grating (AWG) multiplexer. A fiber optic connector is operably coupled to 

the fiber optic splitter  or the AWG multiplexer. A wrist joint is operably coupled to a distal end 

of the force transducer, and an end effector is operably coupled to the wrist joint. In another 



of the force transducer, and an end effector is operably coupled to the wrist joint. In another 

embodiment, a robotic surgical manipulator includes a base link operably coupled to a distal 

end of a manipulator positioning system, and a distal link movably coupled to the base link, 

wherein the distal link includes an instrument interface and a fiber optic connector optically 

linkable to a surgical instrument. A method of passing data between an instrument and a 

manipulator via optical connectors is also provided.
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PA - COMMSCOPE CONNECTIVITY BELGIUM 

BVBA [BE]

TI - TELECOMMUNICATIONS SYSTEM AND 

METHODS

AB - A cabinet having a framework for 

mounting telecommunications 

equipment includes a framework and 

telecommunications equipment mounted 

to the framework. The equipment may 

include splitter  modules. Spools are 

mounted within the cabinet to manage 



mounted within the cabinet to manage 

overlength slack in fiber optic cables 

within the cabinet. A patch panel is 

mounted within the cabinet and define a 

plurality of cable termination locations 

for receiving at least some of the fiber

optic cables. The patch panel is mounted 

on a pivotable frame between a storage 

position and an access position. The 

plurality of spools are positioned 

intermediate the telecommunications 

equipment and the patch panel. A splice 

area is mounted within the cabinet and 

is accessible when the pivotable frame is 

in the access position. The splice area 

receives fiber optic cables from the patch 

panel for splicing to additional cables.
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TI - Hybrid spectral and coherent beam combiner utilizing 1D fiber arrays

AB - A system includes N master oscillators to generate N master oscillator driving signals. 

The system includes N splitters  to split each of the N master oscillator signals into M coherent 

signals with M being a positive integer greater than one. A modulator and fiber amplifier stage 

adjusts the relative phases of the M coherent signals and generates M×N amplified signals. The 

M×N amplified signals are aggregated into M clusters of N fibers. The system includes M 

spectral beam combination (SBC) modules to combine each of the M clusters. Each SBC module 

combines the M×N amplified signals at N wavelengths and generates M tiled output beams. 

Each SBC module employs a single dimensional (1D) fiber optic array to transmit one cluster of 

N amplified signals from the M signal clusters and generates one tiled output beam of the M 

tiled output beams.



tiled output beams.
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OPTICAL FIBRE INTERFEROMETRIC SYSTEM

- (B2)

Sagnac-ring fiber-optic interferometric system with Rayleigh length spaced polarizer

AB - (A1 B2)

Disclosed is an optical fiber interferometric system including a light source (1)​, a fiber optic

coil (8)​, a coil splitter  (3)​, a photodetector (2)​, and a polarization filtering unit. According to an 

embodiment, the polarization filtering unit includes a first waveguide polarizer (51)​, at least 

one second thin-plate polarizer (52) and an optical waveguide section (12)​, the at least one 

second polarizer (52) being disposed in the Rayleigh zone between a first waveguide end (21) of 

the first polarizer (51) and a second waveguide end (22) of the optical waveguide section (12)​.
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TI - (A)

Cable distribution system

AB - (A)

A cable distribution system is provided wherein a feeder cable (20) with one or more feeder 

fibers is received by a distribution device or box. The feeder fibers are terminated to a fiber

optic connector. Customers can directly connect to the connectors of the feeder cable through 

an adapter and a mating connector for a point-to-point connection. Alternatively, a splitter

(142) input can be connected to one or more of the connectors of the feeder cable, such as 

through a pigtail extending from the splitter , wherein the splitter  splits the signal as desired 

into a plurality of outputs. The outputs of the splitters  can be in the form of connectors or 

adapters. Customers can connect to the splitter  outputs through a mating connector (and an 

adapter if needed)​.
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TI - (A1)

CABLE DISTRIBUTION SYSTEM

- (B2)

Cable distribution system

AB - (A1 B2)

A cable distribution system is provided wherein a feeder cable with one or more feeder fibers is 

received by a distribution device or box. The feeder fibers are terminated to a fiber optic

connector. Customers can directly connect to the connectors of the feeder cable through an 

adapter and a mating connector for a point-to-point connection. Alternatively, a splitter  input 

can be connected to one or more of the connectors of the feeder cable, such as through a pigtail 

extending from the splitter , wherein the splitter  splits the signal as desired into a plurality of 

outputs. The outputs of the splitters  can be in the form of connectors or adapters. Customers 

can connect to the splitter  outputs through a mating connector (and an adapter if needed)​.

26/140  ©  EPODOC / EPO

PN - US2017063470  A1 20170302

PNFP - US10819444 B2 20201027

PR - US201615231138 20160808; US201414486453 20140915; US201113086909 

20110414; US20100324284P 20100414

AP



AP - US201615231138 20160808

DT - **

CT - || R141 (A1)

US2003174996  A1 20030918 [ ]  (HENSCHEL JAMES J [US]​, et al)​;

US2004228598  A1 20041118 [ ]  (ALLEN BARRY W [US]​, et al)​;

US2005002633  A1 20050106 [ ]  (SOLHEID JAMES J [US]​, et al)​;

US2005105873  A1 20050519 [ ]  (REAGAN RANDY [US]​, et al)​;

US2006008231  A1 20060112 [ ]  (REAGAN RANDY [US]​, et al)​;

US2006093303  A1 20060504 [ ]  (REAGAN RANDY [US]​, et al)​;

US2007071189  A1 20070329 [ ]  (HENNING IAN D [GB]​, et al)​;

US2009016741  A1 20090115 [ ]  (SMITH DAVID W [GB]​, et al)​;

US2009196616  A1 20090806 [ ]  (BOLSTER KRISTOFER [US]​, et al)​;

US2011211799  A1 20110901 [ ]  (CONNER MARK EDWARD [US]​, et al)​;

US8649649  B2 20140211 [ ]  (SMITH TREVOR D [US]​, et al)​;

US2015309271  A1 20151029 [ ]  (HUEGERICH THOMAS P [US]​, et al)​;

US2015309276  A1 20151029 [ ]  (COLLART STEPHANE [BE]​, et al)​;

US2016077296  A1 20160317 [ ]  (KOWALCZYK SCOTT C [US]​, et al)

- || STSE (A1)

US2009196616  A1 20090806 [Y]  (BOLSTER KRISTOFER [US]​, et al)

[Y] 4-13, 16-18;

US5202780  A 19930413 [Y]  (FUSSAENGER KURT [DE]​)

[Y] 4-14, 16-18

* Fig 1 | Col 1 lines 53-56 | claim 4 | Fig 2 | Fig 3A | claim 8 | claim 7 | claim 9 | claim 10 | Fig 

8 | claim 11 | claim 12 | claim 13 | claim 16 | claim 14 | *;

US2006008231  A1 20060112 [Y]  (REAGAN RANDY [US]​, et al)

[Y] 4-14, 16-18

* Fig 12 | claim 4 | Fig 2 | Fig 3A | claim 8 | claim 7 | claim 9 | claim 10 | Fig 8 | claim 11 | 

claim 12 | claim 13 | Fig 4A | claim 16 | claim 14 | *;

US2009307984  A1 20091217 [Y]  (THOMPSON KEVIN [US]​, et al)

[Y] 14;

US2005105873  A1 20050519 [A]  (REAGAN RANDY [US]​, et al)​;

US8649649  B2 20140211 [A]  (SMITH TREVOR D [US]​, et al)​;

US2005002633  A1 20050106 [A]  (SOLHEID JAMES J [US]​, et al)​;

US2007071189  A1 20070329 [A]  (HENNING IAN D [GB]​, et al)​;

US2015309271  A1 20151029 [A]  (HUEGERICH THOMAS P [US]​, et al)​;

US2006093303  A1 20060504 [A]  (REAGAN RANDY [US]​, et al)​;

US2009016741  A1 20090115 [A]  (SMITH DAVID W [GB]​, et al)​;

US2004228598  A1 20041118 [A]  (ALLEN BARRY W [US]​, et al)​;

US2016077296  A1 20160317 [A]  (KOWALCZYK SCOTT C [US]​, et al)​;

US2015309276  A1 20151029 [A]  (COLLART STEPHANE [BE]​, et al)​;

US2011211799  A1 20110901 [A]  (CONNER MARK EDWARD [US]​, et al)​;

US2003174996  A1 20030918 [A]  (HENSCHEL JAMES J [US]​, et al)

- || STSE (B2)

US5202780  A 19930413 [ ]  (FUSSAENGER KURT [DE]​)​;

US5457557  A 19951010 [ ]  (ZAREM HAROLD A [US]​, et al)​;

US8649649  B2 20140211 [ ]  (SMITH TREVOR D [US]​, et al)​;

US2003174996  A1 20030918 [ ]  (HENSCHEL JAMES J [US]​, et al)​;

US2004228598  A1 20041118 [ ]  (ALLEN BARRY W [US]​, et al)​;

US2005002633  A1 20050106 [ ]  (SOLHEID JAMES J [US]​, et al)​;

US2005105873  A1 20050519 [ ]  (REAGAN RANDY [US]​, et al)​;

US2006008231  A1 20060112 [ ]  (REAGAN RANDY [US]​, et al)​;

US2006093303  A1 20060504 [ ]  (REAGAN RANDY [US]​, et al)​;

US2007071189  A1 20070329 [ ]  (HENNING IAN D [GB]​, et al)​;

US2009016741  A1 20090115 [ ]  (SMITH DAVID W [GB]​, et al)​;

US2009196616  A1 20090806 [ ]  (BOLSTER KRISTOFER [US]​, et al)​;

US2009307984  A1 20091217 [ ]  (THOMPSON KEVIN [US]​, et al)​;

US2011211799  A1 20110901 [ ]  (CONNER MARK EDWARD [US]​, et al)​;

US2015309271  A1 20151029 [ ]  (HUEGERICH THOMAS P [US]​, et al)​;

US2015309276  A1 20151029 [ ]  (COLLART STEPHANE [BE]​, et al)​;



US2015309276  A1 20151029 [ ]  (COLLART STEPHANE [BE]​, et al)​;

US2016077296  A1 20160317 [ ]  (KOWALCZYK SCOTT C [US]​, et al)

CCI - G02B6/483  ; H04Q11/0067  

CCA - G02B6/4457  ; H04Q2011/009  ; H04W88/085  

CI - G02B6/483 (EP, US)

- H04B10/25753 (US)

- H04B10/807 (US)

- H04Q11/0067 (EP, US)

CA - G02B6/4457 (EP, US)

- H04Q2011/009 (EP, US)

- H04W88/085 (EP, US)

PA - (A1 B2)

COMMSCOPE TECHNOLOGIES LLC [US]

TI - (A1)

METHODS AND SYSTEMS FOR DISTRIBUTING FIBER OPTIC TELECOMMUNICATION SERVICES TO 

LOCAL AREAS AND FOR SUPPORTING DISTRIBUTED ANTENNA SYSTEMS

- (B2)

Methods and systems for distributing fiber optic telecommunication services to local areas and 

for supporting distributed antenna systems

AB - (A1 B2)

A fiber optic network includes a fiber distribution hub including at least one splitter  and a 

termination field; a plurality of drop terminals optically connected to the fiber distribution hub 

by a plurality of distribution cables; and a distributed antenna system (DAS)​. The DAS includes 

a base station and a plurality of antenna nodes. The base station is optically connected to the 

fiber distribution hub and the antenna nodes are optically connected to the drop terminals. 

Example splitters  include a passive optical power splitter  and a passive optical 

wavelength splitter . Signals from a central office can be routed through the passive optical 

power splitter  before being routed to subscriber locations optically connected to the drop 

terminals. Signals from the base station can be routed through the wavelength splitter  before 

being routed to the antenna nodes.
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TI - (A)

Optical splitter

AB - (A)

A fiber optic tap system includes a first receiver module having an input port configured to 

receive an optical fiber. The first receiver module is operable to convert a received optical 

signal to an electrical signal. A first transmitter module is coupled to receive the electrical 

signal from the first receiver module and convert the received electrical signal to an optical 

signal. The first transmitter module has an output port for outputting the optical signal. A first 

tap module is coupled to receive the electrical signal from the first receiver module.
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TI - Cable distribution system

AB - A cable distribution system is provided wherein a feeder cable with one or more feeder fibers is 

received by a distribution device or box. The feeder fibers are terminated to a fiber optic

connector. Customers can directly connect to the connectors of the feeder cable through an 

adapter and a mating connector for a point-to-point connection. Alternatively, a splitter  input 

can be connected to one or more of the connectors of the feeder cable, such as through a pigtail 

extending from the splitter , wherein the splitter  splits the signal as desired into a plurality of 

outputs. The outputs of the splitters  can be in the form of connectors or adapters. Customers 

can connect to the splitter  outputs through a mating connector (and an adapter if needed)​.
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TI - NOTE IMAGE ACQUISITION SYSTEM

AB - A note image acquisition system, comprising: a fiber laser (1)​, a fiber-optic beam splitter  (2) , 

a fiber-optic sight (3)​, a laser beam expander (4)​, a lithium niobate intensity modulator array 

(5)​, a waveform generator (6)​, a signal amplifier (7)​, a polarizing beam splitter  (8)​, a quarter-

wave plate (9)​, an imaging lens group (11)​, a line of photosensitive chips (12)​, an image 

information processing module (13) and an image combining module (14)​. The note image 

acquisition system can improve resolution of details of a note image without needing to 

increase the number of photosensitive chip units per unit length of a linear array image sensor.
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NOTE IMAGE ACQUISITION SYSTEM

AB - (A1)

A note image acquisition system, comprising: a fiber laser (1)​, a fiber-optic beam splitter  (2) , 

a fiber-optic sight (3)​, a laser beam expander (4)​, a lithium niobate intensity modulator array 

(5)​, a waveform generator (6)​, a signal amplifier (7)​, a polarizing beam splitter  (8)​, a quarter-

wave plate (9)​, an imaging lens group (11)​, a line of photosensitive chips (12)​, an image 

information processing module (13) and an image combining module (14)​. The note image 

acquisition system can improve resolution of details of a note image without needing to 

increase the number of photosensitive chip units per unit length of a linear array image sensor.
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TI - TELECOMMUNICATIONS ENCLOSURE

AB - This disclosure is related to a fiber optic distribution system including a telecommunications 

enclosure. In one aspect, the telecommunications enclosure can include a main body and a 

cover that together define an interior cavity. A first tray and a second tray can be mounted 

within the interior cavity. The first tray can be configured to hold a fiber optic splitter  and to 

include cable management features. The second tray can be configured with a termination 

feature for connecting cables extending from the splitter  to cables that can be distributed to 



feature for connecting cables extending from the splitter  to cables that can be distributed to 

individual locations remote from the enclosure, such as individual dwelling units.
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TI - (A1)

Spooling Cable

- (B2)

Spooling cable

AB - (A1 B2)

A method includes mounting a spool system at a floor level of a multiple dwelling unit. The 

floor level has multiple customer units. The spool system includes at least one spool of fiber

optic cable. Each end of each fiber optic cable has a spliced-on connector. The method further 

includes paying out a length of fiber optic cable from the at least one spool to reach a customer 

unit of the floor level, connecting one of the connectors of the paid-out fiber optic cable to a 

floor splitter , and connecting the floor splitter  to a distribution splitter  of the multiple dwelling 

unit.
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TI - IMAGING SYSTEM FOR MULTI-FIBER OPTIC

CONNECTOR INSPECTION

AB - A digital fiber optic connector 

imaging system that can automatically 

capture two or more images of the 

endface of a multifiber connector, 

wherein the captured images as a group 

have sufficient resolution and a 

sufficient FOV to be used to perform a 

manual or automatic pass-fail analysis 

of the endface of every fiber terminated 

by the connector under inspection. In 

one or more embodiments, the 

imaging system comprises an 

illumination source that can operate at 

two or more wavelengths, one 



two or more wavelengths, one 

wavelength at a time, and a FOV-shifting 

component that includes one or more, 

fixed dichroic mirrors and one 

additional dichroic or broadband 

mirror. In other embodiments, the 

imaging system comprises a single-

wavelength illumination source, an 

image beam splitter , and two or more 

image sensors located on two image 

planes.
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INTUITIVE SURGICAL OPERATIONS [US]

TI - (A1)

OPTIC FIBER CONNECTION FOR A FORCE SENSING INSTRUMENT

- (B2)

Optic fiber connection for a force sensing instrument

AB - (A1 B2)

In one embodiment, a surgical instrument includes a housing linkable with a manipulator arm 

of a robotic surgical system, a shaft operably coupled to the housing, a force transducer on a 

distal end of the shaft, and a plurality of fiber optic strain gauges on the force transducer. In 

one example, the plurality of strain gauges are operably coupled to a fiber optic splitter  or an 

arrayed waveguide grating (AWG) multiplexer. A fiber optic connector is operably coupled to 

the fiber optic splitter  or the AWG multiplexer. A wrist joint is operably coupled to a distal end 

of the force transducer, and an end effector is operably coupled to the wrist joint. In another 

embodiment, a robotic surgical manipulator includes a base link operably coupled to a distal 

end of a manipulator positioning system, and a distal link movably coupled to the base link, 

wherein the distal link includes an instrument interface and a fiber optic connector optically 

linkable to a surgical instrument. A method of passing data between an instrument and a 

manipulator via optical connectors is also provided.
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COMMSCOPE TECHNOLOGIES LLC [US]

TI - (A1)

FACILITATING INSTALLATION OF FIBER

OPTIC NETWORKS

- (B2)

Facilitating installation of fiber optic

networks

AB - (A1)

An optical network includes an optical 

cable arrangement including optical 

fibers that define optical lines; an 

indexing terminal disposed at an 

intermediate location along the optical 

cable arrangement; a splitter  terminal 

disposed external of the indexing 

terminal; and an output cable. The 

optical lines are indexed at the indexing 

terminal so that at least one of the 

optical lines drops off at the indexing 

terminal. The output cable optically 

couples the optical line that drops off at 

the indexing terminal to an input of an 

optical splitter  at the splitter  terminal.

- (B2)

An optical system architecture includes 

indexed optical lines that are indexed 

between first and second multi-fiber 

connectors; a first of the optical line 

having a first end terminated at the first 

multi-fiber connector; and a second 

optical line having a first end terminated 

at the second multi-fiber. An input of an 

optical splitter  is optically coupled to 

second ends of the first and second 

optical lines. The optical splitter  splits 

optical signals carried over the first and 

second optical lines onto output lines so 

that each output line carries signals 

split from the first optical line and 

signals split from the second optical line.
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- (B2)

COMMSCOPE CONNECTIVITY BELGIUM BVBA [BE]

TI - (A1)

DISTRIBUTION DEVICE WITH INCREMENTALLY ADDED SPLITTERS

- (B2)

Distribution device with incrementally added splitters

AB - (A1 B2)

A fiber distribution system (10) includes a fiber distribution hub (20, 300)​; at least one fiber 

distribution terminal (30, 100)​; and a cable (40) wrapped around a spool (110) of the fiber 

distribution terminal (30, 100)​. The fiber distribution terminal (30, 100) includes a spool (110) 

and a management tray (120) that rotate together. A second connectorized end (40b) of the 

cable (40) is held at a fiber optic adapter (125) on the tray (120)​. After dispensing the first 

connectorized end (40a) to the hub (20)​, an optical splitter  (70, 130, 140) can be mounted to the 

tray (120)​. The splitter  (26, 70, 130, 140, 306) has output adapters at which patch cords (50) 

can be inserted to connect subscribers to the system. The fiber distribution hub can use the 

same format of splitters  (26, 70, 130, 140, 306)​. Other distributed splitter  systems are provided 

with splicing and/or adding of splitters  as needed.
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- (B2)
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TI - (A1)

METHODS AND SYSTEMS FOR DISTRIBUTING FIBER OPTIC TELECOMMUNICATION SERVICES TO 

LOCAL AREAS AND FOR SUPPORTING DISTRIBUTED ANTENNA SYSTEMS

- (B2)

Methods and systems for distributing fiber optic telecommunication services to local areas and 

for supporting distributed antenna systems

AB - (A1 B2)

A fiber optic network includes a fiber distribution hub including at least one splitter  and a 

termination field; a plurality of drop terminals optically connected to the fiber distribution hub 

by a plurality of distribution cables; and a distributed antenna system (DAS)​. The DAS includes 

a base station and a plurality of antenna nodes. The base station is optically connected to the 

fiber distribution hub and the antenna nodes are optically connected to the drop terminals. 

Example splitters  include a passive optical power splitter  and a passive optical 

wavelength splitter . Signals from a central office can be routed through the passive optical 

power splitter  before being routed to subscriber locations optically connected to the drop 

terminals. Signals from the base station can be routed through the wavelength splitter  before 

being routed to the antenna nodes.
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PA - ADC TELECOMMUNICATIONS INC [US]​; TYCO ELECTRONICS CORP [US]

TI - OPTICAL SPLITTER

AB - A fiber optic tap system includes a first receiver module having an input port configured to 

receive an optical fiber. The first receiver module is operable to convert a received optical 

signal to an electrical signal. A first transmitter module is coupled to receive the electrical 

signal from the first receiver module and convert the received electrical signal to an optical 

signal. The first transmitter module has an output port for outputting the optical signal. A first 

tap module is coupled to receive the electrical signal from the first receiver module.
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OPTICAL SPLITTER

- (B2)

Optical splitter

AB - (A1 B2)

A fiber optic tap system includes a first 

receiver module having an input port 

configured to receive an optical fiber. 

The first receiver module is operable to 

convert a received optical signal to an 

electrical signal. A first transmitter 

module is coupled to receive the 

electrical signal from the first receiver 

module and convert the received 

electrical signal to an optical signal. The 

first transmitter module has an output 

port for outputting the optical signal. A 

first tap module is coupled to receive the 

electrical signal from the first receiver 

module.
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Electromagnetic Radiation Spreading for 

Direct Indoor Uses

- (B2)

Electromagnetic radiation spreading for 

direct indoor uses

AB - (A1 B2)

A system and method for converting the 

sun's electromagnetic radiation to work, 

where the system collects the radiation 

with at least first one lens or mirror. 

Splitting means split the radiation 

spectrum, preferably using prism, set of 

prisms, diffraction grating, or set of 

beam splitters . Second one lens or mirror 

is configured to collect the radiation 

separately for each wavelength range. At 

least one fiber optic cable is configured 

to transfer the radiation to 

electromagnetically or electrically 

operated appliance, device or machine.



operated appliance, device or machine.
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TI - (A1)

OPTIC FIBER CONNECTION FOR A FORCE SENSING INSTRUMENT

- (B2)

Optic fiber connection for a force sensing instrument

AB - (A1 B2)

In one embodiment, a surgical instrument includes a housing linkable with a manipulator arm 

of a robotic surgical system, a shaft operably coupled to the housing, a force transducer on a 

distal end of the shaft, and a plurality of fiber optic strain gauges on the force transducer. In 

one example, the plurality of strain gauges are operably coupled to a fiber optic splitter  or an 

arrayed waveguide grating (AWG) multiplexer. A fiber optic connector is operably coupled to 

the fiber optic splitter  or the AWG multiplexer. A wrist joint is operably coupled to a distal end 

of the force transducer, and an end effector is operably coupled to the wrist joint. In another 

embodiment, a robotic surgical manipulator includes a base link operably coupled to a distal 

end of a manipulator positioning system, and a distal link movably coupled to the base link, 

wherein the distal link includes an instrument interface and a fiber optic connector optically 

linkable to a surgical instrument. A method of passing data between an instrument and a 

manipulator via optical connectors is also provided.
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TI - MODULAR TELECOMMUNICATIONS 

MOUNTING SYSTEM WITH CABLE 

MANAGEMENT

AB - A telecommunications modular 

mounting system (10/100/300/400) 

includes a frame (16/116/316) 

configured to be mounted to a 

telecommunications rack and at least 

one holder (14/114/214/314/414) 

configured to be mounted to the frame 

(16/116/316) . The holder 

(14/114/214/314/414) is configured to 

receive a fiber optic device (12) in the 

form of a fiber optic splitter , wherein the 

at least one holder 

(14/114/214/314/414) includes an 

attachment structure (44/144) for 

receiving the fiber optic device (12)​. The 

attachment structure (44/144/244) 

defines at least a part of a slide lock 

(64/164) for slidably receiving the fiber

optic device (12)​, the slide lock (64/164) 

defined at least in part by dovetail 

structures (66, 68/168) formed by 

the fiber optic device (12) and the 

attachment structure (44/144/244) of the 

holder (14/114/214/314/414)​. The at 

least one holder (14/114/214/314/414) 

is removably mounted to the frame 

(16/116/316) .
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TI - (A2 A3)

CABLE DISTRIBUTION SYSTEM

AB - (A2)

A cable distribution system is provided 

wherein a feeder cable with one or more 

feeder fibers is received by a distribution 

device or box. The feeder fibers are 

terminated to a fiber optic connector. 

Customers can directly connect to the 

connectors of the feeder cable through an 

adapter and a mating connector for a point-to-

point connection. Alternatively, a splitter

input can be connected to one or more of the 

connectors of the feeder cable, such as 

through a pigtail extending from the splitter , 

wherein the splitter  splits the signal as 

desired into a plurality of outputs. The 

outputs of the splitters  can be in the form of 

connectors or adapters. Customers can 

connect to the splitter  outputs through a 

mating connector (and an adapter if needed)​.

- (A3)

A cable distribution system is provided 

wherein a feeder cable (20) with one or more 

feeder fibers is received by a distribution 

device or box. The feeder fibers are 

terminated to a fiber optic connector. 

Customers can directly connect to the 

connectors of the feeder cable through an 

adapter and a mating connector for a point-to-

point connection. Alternatively, a splitter

(142) input can be connected to one or more 

of the connectors of the feeder cable, such as 

through a pigtail extending from the splitter , 

wherein the splitter  splits the signal as 

desired into a plurality of outputs. The 

outputs of the splitters  can be in the form of 

connectors or adapters. Customers can 

connect to the splitter  outputs through a 

mating connector (and an adapter if needed)​.
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TI - (B1)

DEVICE FOR OPTICAL IDENTIFICATION OF MEASUREMENT CHANNELS OF A BUILT-IN NON-

DESTRUCTIVE CONTROL SYSTEM BASED ON FIBER-OPTIC BRAGG GRATINGS

AB - (B1)

The invention relates to devices for registering signals from a set of fiber-optic Bragg gratings in 

a built-in non-destructive object control system. The device for optical identification of 

measurement channels in a built-in non-destructive control system comprises a source of 

optical radiation, a tripolar optical splitter , a reference Bragg grating having a known reflected 

radiation wavelength, several measurement channels with fiber Bragg gratings located on the 

object being tested, a system for insulating the reference Bragg grating from external disturbing 

effects, a photodetector device and a unit for registering and converting signals, said unit being 

connected to a computer. One addressable reference Bragg gratings having non-repeating 

reflected radiation wavelengths is built into each measurement channel. All reference gratings 

are placed in a body insulated for protection against external disturbing effects. A 

superluminescent diode (SLD) is used as a continuous broad-band source of optical radiation. 

The device further includes an optical insulator and an optical switch, the optical insulator 

being installed between the output of the source and the input pole of the tripolar 

optical splitter , one output pole of which is connected to the common input of the optical 

switch. Each connectable output of the optical switch is connected to its own measurement 

channel. The other output pole of the splitter  is connected to an input of the photodetector 

device and of the signal registering and converting unit. The technical result is simultaneous 

significant simplification of the device circuit with warranted assurance of reliability of 

identification (addressing) of measurement channels connected to the computer, and an 

increase in dynamic range of optical signals being measured.
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TI - (A1 C)

FIBER OPTIC CONNECTOR FOR A SEGMENTED FTTH OPTICAL NETWORK

AB - (A1 C)

A fiber optic connector (200) including a body (201) forming a fiber insertion path (207, 213) 

and an optical lens (220)​. The fiber insertion path receives an optical fiber and extends within 

the body to an internal end. The lens (220) includes a first concave surface (219) formed at the 

internal end of the fiber channel (215) and a second concave surface (221) formed on an 

external side of the body. The first and second concave surfaces of the lens are operative to 

direct light towards each other to enable optical communications between an inserted optical 

fiber and a connected second connector (400)​. Multiple connectors may be incorporated within 

the same body. A fiber tip cleaner (217) and fiber bonding system (223, 225, 227) may be 

included within the insertion path. An optical block incorporating the connectors may be 

configured as a splitter  and/or combiner. The connectors and optical blocks may be used to 

implement a segmented FTTH optical network.
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TI - Micro-spectral imaging device

AB - The utility model provides a micro-spectral imaging device which includes an optical C 

interface, a spectroscopic device, an optical condensation system and a CCD 

condensation system. The optical C interface is located at the lower end of the spectroscopic 

device. A first optical channel for light to pass through is further disposed in the spectroscopic 

device. A beam splitter  prism is disposed on the first optical channel. The bottom end of the 

optical condensation system is connected with the spectroscopic device. The CCD 

condensation system is installed at a side of the spectroscopic device and forms an included 

angle of 30-60 degrees with the spectroscopic device. According to the utility model, the 

arrangement of the C interface at the bottom end enables the micro-spectral imaging device to 

be connected to various types of microscopes, the optical interface also allows the micro-

spectral imaging device to match various types of fiber optic spectrometers, and the matching 

compatibility is high; and a first lens group adopts lenses capable of allowing visible light to 

light of near-infrared band to pass through, so that the fiber optic spectrometers connected 

through the optical interface can achieve spectral acquisition of visible light to the near-

infrared band and the range of observation is expanded.
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TI - (A1)

System for Testing Passive Optical Lines

- (B2)

System for testing passive optical lines

AB - (A1 B2)

An optical splitter  assembly including a splitter  housing, a passive optical power splitter

positioned within the splitter  housing and a plurality of splitter  output pigtails that extend 

outwardly from the splitter  housing. Each of the splitter  output pigtails including an optical 

fiber structure having a first end optically coupled to the passive optical power splitter  and a 

second end on which a fiber optic connector is mounted. Each of the splitter  output pigtails 

having a different test characteristic such that the splitter  output pigtails can be individually 

identified during optical network testing.
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TI - DEVICE FOR THE OPTICAL IDENTIFICATION 

OF OPTICAL CHANNELS

AB - The invention relates to measuring 

device components having optical 

measurement means for registering 

signals from a set of fiber-optic Bragg 

gratings of a built-in non-destructive 

object testing system. The aim is to 

simplify the layout of the device while 

guaranteeing the reliability of identifying 

measurement channels which can be 

connected to a computer, as well as to 

increase the dynamic range of 

measurable optical signals. The device 

for optical identification comprises a 

source of optical radiation, a tripolar 

optical splitter , a reference Bragg grating 

having a known reflected radiation 

wavelength, measurement channels with 

fiber Bragg gratings located on the object 

being tested, a system for insulating the 

reference Bragg grating from external 

effects, a photoreceiving device and a 

unit for registering and converting 

signals, said unit being connected to a 

computer. Addressable reference Bragg 

gratings having non-repeating optical 

radiation wavelengths are built into 

each measurement channel. A 

superluminescent diode is used as the 

source of optical radiation. An optical 

insulator is installed between the output 

of the source and the input pole of the 

tripolar optical splitter , one output pole 

of which is connected to the common 

input of an optical switch. The output of 

the optical switch is connected to its 

own measurement channel. The output 

pole of the tripolar optical splitter  is 

connected to an input of the 

photoreceiving device and of the unit for 

registering and converting signals.
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TI - (A)

Micro-electro-mechanical- system (MEMS) scanning 2mum laser heterodyne interferometer 

optics system and adjustment method thereof

AB - (A)

The invention discloses a micro-electro-mechanical-system (MEMS) scanning 2mum laser 

heterodyne interferometer optics system and an adjustment method thereof. The system

comprises a 2mum fiber optic laser, a fiber optic beam splitter , a Green lens, a first lens, a 

second lens, a polarization beam-splitter  prism, a lambda/4 wave plate, an MEMS array lens, 

an F-Theta lens, a reflector, a fiber optic receiving collimator, a fiber optic beam combiner, an 

online polarizer, a photoelectric detector, an oscilloscope, an acousto-optic frequency shifter 

and an attenuator. During a debugging process, by adjusting the polarization beam-splitter

prism, the first lens, the second lens and the MEMS array lens, positions and postures of all 

devices are determined, and finally, a time-domain curve and a frequency-domain curve 

displayed by the oscilloscope respectively correspond to external drive signal frequencies of 

the acousto-optic frequency shifter. According to the MEMS scanning 2mum laser heterodyne 

interferometer optics system and the adjustment method thereof disclosed by the invention, the 

problem that the laser test signal coupling efficiency is low under different modes of the large-

diameter MEMS scanning laser heterodyne interferometer system is solved, and the system

stability and the detection sensitivity of the heterodyne interferometer system are improved.
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TI - (A1)

Fiber Optic Wall Plate with 

Redundancy System

- (B2)

Fiber optic wall plate with 

redundancy system

AB - (A1 B2)

An optical splitter/coupler may be 

disposed at a subscriber network access 

location to provide primary and back-up 

service to the subscriber network access 

location. The optical splitter/coupler 

includes first and second optical fibers 

that are optically coupled to a third 

optical fiber. The first and second 

optical fibers of the 

optical splitter/coupler are optically 

coupled to a service provider location. 

The third optical fiber is optically 

coupled to the subscriber network 

access location.
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DISTRIBUTED, MULTIPLEXED FIBER OPTIC

CURRENT TRANSDUCER USING OPTICAL 

POWER DIVISION

- (B2)

Distributed, multiplexed fiber optic

current transducer using optical power 

division

AB - (A1 B2)

A measurement system includes a 

broadband light source that outputs a 

broadband light, an optical splitter  that 

divides the broadband light into a 

plurality of divided light beams and a 

plurality of optical sensors, each optical 

sensor configured to receive a single one 

of the divided light beams and measure 

an electrical parameter of a conductor.
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ELECTROSON TELECOMUNICACION S A [ES]

TI - (U)

Universal access box for optical splitters  (Machine-translation by Google Translate, not legally 

binding)

AB - (U)

Universal access box for potato optical dividers, which is constituted from an enclosure formed 

by a cover (1) and a base (2)​, equipped with cable entries (4)​, clip-type closures (3)​, and gaskets 

of sealing, and of the type that has fastening means for splice trays, is characterized in that 

inside the enclosure and coupled in its base (2)​, are housed: a main folding support (9) for 

fixing the trays of splice (16) that, in addition, has a system of channels for guiding tubes and 

a system of fiber optic routers; a tube storage piece (10)​; a second support for fixing trays for 

section change (11)​; a router (12) of outputs/inputs of splitter  fibers; and a third support for 

fixing dividers trays (13)​. (Machine-translation by Google Translate, not legally binding)
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METHODS AND APPARATUS TO RECEIVE 

LIGHT FROM A LASER VIA AIR FOR A FIBER

OPTIC DISPLAY
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Methods and apparatus to receive light 

from a laser via air for a fiber optic

display

AB - (A1 B2)

Methods and apparatus for a free space 

coupler to receive light from a laser via 

air. In one embodiment, a system

comprises a laser source, a mirror 

optically aligned to the laser source, a 

first mount to control a position of the 



first mount to control a position of the 

mirror, a free-space coupler to receive 

light from the mirror, a beam splitter  to 

receive light exiting the coupler, a first 

detector to receive light reflected from 

the beam splitter , a second mount 

coupled to the first detector and to the 

coupler to control a position of the 

coupler from information from the first 

detector, and a second detector to 

receive light reflected by the coupler and 

the mirror, wherein the second detector 

is coupled to the first mount for 

positioning the mirror with respect to the 

coupler.
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FIBER OPTIC TERMINATION SYSTEM

- (B2)

Fiber optic module with adapters mounted at open front

AB - (A1 B2)

A fiber optic telecommunications frame is provided including termination modules positioned 

on left and right sides of the frame. The frame further includes left and right vertical cable 

guides. The frame includes a horizontal passage linking the left and right panels and the cable 

guides. The termination modules hold fiber optic modules with front termination locations. 

The fiber optic modules can house couplers, such as splitters , combiners, and wave length 



The fiber optic modules can house couplers, such as splitters , combiners, and wave length 

division multiplexers. A retention mechanism retains each fiber optic module in a partially 

removed position from the termination module.
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TI - (A1)

Methods and Systems for 

Distributing Fiber Optic

Telecommunication Services to Local 

Areas and for Supporting Distributed 

Antenna Systems

- (B2)

Methods and systems for 

distributing fiber optic

telecommunication services to local 

areas and for supporting distributed 

antenna systems

AB - (A1 B2)

A fiber optic network includes a fiber 

distribution hub including at least 

one splitter  and a termination field; a 

plurality of drop terminals optically 

connected to the fiber distribution hub 

by a plurality of distribution cables; and 

a distributed antenna system (DAS)​. The 

DAS includes a base station and a 

plurality of antenna nodes. The base 

station is optically connected to the fiber 

distribution hub and the antenna nodes 

are optically connected to the drop 

terminals. Example splitters  include a 

passive optical power splitter  and a 

passive optical wavelength splitter . 

Signals from a central office can be 

routed through the passive optical 

power splitter  before being routed to 

subscriber locations optically connected 

to the drop terminals. Signals from the 

base station can be routed through the 

wavelength splitter  before being routed 

to the antenna nodes.

TXT - cabinet 400; optical splitter  module 

housing 446; pigtails 454
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TI - Outside plant fiber distribution apparatus and method

AB - An outside plant fiber distribution apparatus includes a frame member and a plurality of fiber

optic modules mounted to the frame member. The frame member includes upper and lower 

module mounting brackets. Each module includes a front and two mounting flanges, each 

mountable to one of the upper and lower module mounting brackets. At least one of the modules 

is configured as a connection module including a plurality of connection locations disposed 

along the front of the module. A rear of the module includes a cable notch region for receipt of a 

cable. At least one of the modules defines a storage module including first and second spools. 

In an interconnect system, the storage module includes a cable clamp for holding a second 

cable, the cables are connected through the connection locations of the connection module. In a 

cross-connect system, two connection modules are provided, and patch cords are used to 

connect the fronts of the connection modules. The modules may also house splices, and/or 

optical couplers, such as splitters  and wave division multiplexers.
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TI - METHOD AND SYSTEM OF AGGREGATING 

AND DELIVERING ELECTRICAL POWER 

USING FIBER OPTIC CABLES

AB - The present invention provides a system

and method for delivering electrical 

power using fiber optic cables. 

The system includes a laser that 

produces a laser beam, a laser 

beam splitter  for splitting the laser beam 

into a plurality of laser beams, and fiber

optic cable for transmitting the plurality 

of laser beams to a remote location. 

The system further includes a laser beam 



The system further includes a laser beam 

combination system for combining the 

plurality of laser beams and an 

electrical power generator for converting 

power from the combined laser beam to 

electrical power. The method of 

delivering electrical power using fiber

optic cables includes splitting a high 

power laser beam into a plurality of low 

power laser beams and transmitting the 

plurality of laser beams via 

conventional optical infrastructure. The 

method further includes collimating the 

plurality of laser beams into a 

collimated beam and converting the 

collimated beam into electrical energy.
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TI - (A1)

FIBER OPTIC TERMINATION SYSTEM WITH RETENTION MECHANISM

- (B2)

Fiber optic termination system with retention mechanism

AB - (A1 B2)

A fiber optic telecommunications frame is provided including termination modules positioned 

on left and right sides of the frame. The frame further includes left and right vertical cable 

guides. The frame includes a horizontal passage linking the left and right panels and the cable 

guides. The termination modules hold fiber optic modules with front termination locations. 

The fiber optic modules can house couplers, such as splitters , combiners, and wave length 

division multiplexers. A retention mechanism retains each fiber optic module in a partially 

removed position from the termination module.
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TI - (A2 A3)

OPTICAL ASSEMBLY

AB - (A2 A3)

The invention relates to the enabling of a 

simple installation of an optical 

assembly (2)​, in particular designed as a 

branching element, for a fiber optic

transmission system in that there is only 

one fiber coupling on one side to the 

optical assembly (2)​. According to the 

invention, the optical assembly (2) has 



invention, the optical assembly (2) has 

an optical component (4)​, in particular 

a splitter , on the one end face of which 

the fiber coupling is made, in particular 

by means of a connection carrier (6)​, 

wherein there is solely a deflection 

element (8)​, in particular designed as a 

gradient lens, on the opposite end face 

(9B)​. A multi-fiber plug (28) is 

furthermore preferably integrated in the 

optical assembly (2) in order to enable 

simple installation.
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TI - (A1)

OPTIC FIBER CONNECTION FOR A FORCE 

SENSING INSTRUMENT

- (B2)

Optic fiber connection for a force 

sensing instrument

AB - (A1 B2)

In one embodiment, a surgical 

instrument includes a housing linkable 

with a manipulator arm of a robotic 

surgical system, a shaft operably 

coupled to the housing, a force 

transducer on a distal end of the shaft, 

and a plurality of fiber optic strain 

gauges on the force transducer. In one 

example, the plurality of strain gauges 

are operably coupled to a fiber optic

splitter  or an arrayed waveguide grating 

(AWG) multiplexer. A fiber optic

connector is operably coupled to 

the fiber optic splitter  or the AWG 

multiplexer. A wrist joint is operably 

coupled to a distal end of the force 

transducer, and an end effector is 

operably coupled to the wrist joint. In 

another embodiment, a robotic surgical 

manipulator includes a base link 



manipulator includes a base link 

operably coupled to a distal end of a 

manipulator positioning system, and a 

distal link movably coupled to the base 

link, wherein the distal link includes an 

instrument interface and a fiber optic

connector optically linkable to a 

surgical instrument. A method of passing 

data between an instrument and a 

manipulator via optical connectors is 

also provided.
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TI - Outside plant fiber distribution apparatus and method

AB - An outside plant fiber distribution apparatus includes a frame member and a plurality of fiber

optic modules mounted to the frame member. The frame member includes upper and lower 

module mounting brackets. Each module includes a front and two mounting flanges, each 

mountable to one of the upper and lower module mounting brackets. At least one of the modules 

is configured as a connection module including a plurality of connection locations disposed 

along the front of the module. A rear of the module includes a cable notch region for receipt of a 

cable. At least one of the modules defines a storage module including first and second spools. 

In an interconnect system, the storage module includes a cable clamp for holding a second 

cable, the cables are connected through the connection locations of the connection module. In a 

cross-connect system, two connection modules are provided, and patch cords are used to 

connect the fronts of the connection modules. The modules may also house splices, and/or 

optical couplers, such as splitters  and wave division multiplexers.
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TI - Optic Fiber Distribution Hub

AB - In accordance with various embodiments, a fiber optic distribution hub is provided. In various 

implementations the fiber distribution hub includes at least one of a universal splitter  holder, a 

distribution module including a plurality of sliding service connection circuit trays, and a 

distribution jumper incremental slack limiting fiber management system. The universal splitter

holder is structured to retain any one of a plurality of fiber optic splitters  within the 

distribution hub. The service connection circuit trays of the distribution module are structured 

to slidingly transition from a stowed position to a deployed position to allow independent 

access to any one of a plurality of optic fiber circuits retained within each respective circuit 

tray. The distribution jumper incremental slack limiting fiber management system is configured 

to reduce slack in at least one jumper fiber extending between the universal splitter  holder and 

the distribution module within the distribution hub.
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FIBER OPTIC TERMINATION SYSTEM WITH RETENTION MECHANISM

- (B2)

Fiber optic termination system with retention mechanism

AB - (A1 B2)

A fiber optic telecommunications frame is provided including termination modules positioned 

on left and right sides of the frame. The frame further includes left and right vertical cable 

guides. The frame includes a horizontal passage linking the left and right panels and the cable 

guides. The termination modules hold fiber optic modules with front termination locations. 



guides. The termination modules hold fiber optic modules with front termination locations. 

The fiber optic modules can house couplers, such as splitters , combiners, and wave length 

division multiplexers. A retention mechanism retains each fiber optic module in a partially 

removed position from the termination module.
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TI - SLACK LIMITING FIBER MANAGEMENT SYSTEM FOR AN OPTIC FIBER DISTRIBUTION HUB.

AB - In accordance with various embodiments of the present disclosure, an incremental slack 

limiting fiber management system for reducing slack in at least one optic fiber extending 

between an optic splitter  module and a distribution module within a fiber optic distribution 

hub is provided. The incremental slack limiting fiber management system includes a plurality 

of slack limiting spools mounted to an internal panel of the distribution hub between 

the splitter  and the distribution module.

66/140  ©  EPODOC / EPO

PN - US2009202206  A1 20090813

PNFP - US8295664 B2 20121023

PR - US20080284716 20080923; US20060365762 20060228; US20020265186 

20021004; US20010327533P 20011005

AP - US20080284716 20080923

DT - **

CT - || R141 (A1)

US2003016925  A1 20030123 [ ]  (SUN MAURICE X [US]​, et al)​;

US2002024727  A1 20020228 [ ]  (WILCOX RUSSELL B [US]​, et al)​;

US7006737  B2 20060228 [ ]  (HENSCHEL JAMES J [US]​, et al)​;

US5500917  A 19960319 [ ]  (DANIEL HANI S [US]​, et al)​;

US2003048991  A1 20030313 [ ]  (GONTHIER FRANCOIS [CA]​)​;

US6873773  B2 20050329 [ ]  (SUN MAURICE X [US]​, et al)​;

US2003063833  A1 20030403 [ ]  (GONTHIER FRANCOIS [CA]​, et al)​;

US5627930  A 19970506 [ ]  (ISHIGURO YOICHI [JP]​, et al)​;

US6563971  B1 20030513 [ ]  (BURTON THOMAS ROY [US]​, et al)​;

US4593968  A 19860610 [ ]  (GIALLORENZI THOMAS G [US]​)​;

US4943136  A 19900724 [ ]  (POPOFF ALEXANDER A [US]​)​;

US5778120  A 19980707 [ ]  (ASAKURA HIROYUKI [JP]​, et al)​;

US6600860  B2 20030729 [ ]  (SUN MAURICE X [US]​, et al)​;

US6760495  B2 20040706 [ ]  (GONTHIER FRANCOIS [CA]​, et al)​;

US4869570  A 19890926 [ ]  (YOKOHAMA ITARU [JP]​, et al)​;

US5447585  A 19950905 [ ]  (DANNOUX THIERRY L A [FR]​, et al)​;

US7428357  B2 20080923 [ ]  (HENSCHEL JAMES J [US]​, et al)​;

US5459804  A 19951017 [ ]  (STOWE DAVID W [US]​)​;

US5682453  A 19971028 [ ]  (DANIEL HANI S [US]​, et al)​;

US2003198446  A1 20031023 [ ]  (SUN MAURICE X [US]​, et al)​;

US6951425  B2 20051004 [ ]  (VERGEEST HENRICUS [US]​)​;

US4787692  A 19881129 [ ]  (SPANKE RONALD A [US]​)​;

US5361382  A 19941101 [ ]  (NAKAMURA SHIROU [JP]​, et al)​;

US5268014  A 19931207 [ ]  (MILLER WILLIAM J [US]​, et al)​;

US6836599  B2 20041228 [ ]  (GONTHIER FRANCOIS [CA]​)

- || STSE (B2)

US4593968  A 19860610 [ ]  (GIALLORENZI THOMAS G [US]​)​;



US4593968  A 19860610 [ ]  (GIALLORENZI THOMAS G [US]​)​;

US4869570  A 19890926 [ ]  (YOKOHAMA ITARU [JP]​, et al)​;

US4943136  A 19900724 [ ]  (POPOFF ALEXANDER A [US]​)​;

US5268014  A 19931207 [ ]  (MILLER WILLIAM J [US]​, et al)​;

US5361382  A 19941101 [ ]  (NAKAMURA SHIROU [JP]​, et al)​;

US5459804  A 19951017 [ ]  (STOWE DAVID W [US]​)​;

US5500917  A 19960319 [ ]  (DANIEL HANI S [US]​, et al)​;

US5627930  A 19970506 [ ]  (ISHIGURO YOICHI [JP]​, et al)​;

US5682453  A 19971028 [ ]  (DANIEL HANI S [US]​, et al)​;

US6563971  B1 20030513 [ ]  (BURTON THOMAS ROY [US]​, et al)​;

US6600860  B2 20030729 [ ]  (SUN MAURICE X [US]​, et al)​;

US6760495  B2 20040706 [ ]  (GONTHIER FRANCOIS [CA]​, et al)​;

US6836599  B2 20041228 [ ]  (GONTHIER FRANCOIS [CA]​)​;

US6873773  B2 20050329 [ ]  (SUN MAURICE X [US]​, et al)​;

US6951425  B2 20051004 [ ]  (VERGEEST HENRICUS [US]​)​;

US2002024727  A1 20020228 [ ]  (WILCOX RUSSELL B [US]​, et al)​;

US2003016925  A1 20030123 [ ]  (SUN MAURICE X [US]​, et al)​;

US2003048991  A1 20030313 [ ]  (GONTHIER FRANCOIS [CA]​)​;

US2003063833  A1 20030403 [ ]  (GONTHIER FRANCOIS [CA]​, et al)​;

US2003198446  A1 20031023 [ ]  (SUN MAURICE X [US]​, et al)​;

JPH07333457  A 19951222 [ ]  (SUMITOMO ELECTRIC INDUSTRIES)

CCI - G02B6/125  ; G02B6/2804  ; G02B6/30  

CCA - G02B2006/1215  

CI - G02B6/125 (EP)

- G02B6/2804 (EP)

- G02B6/30 (EP)

CA - G02B2006/1215 (EP)

PA - (A1)

FIBER OPTIC NETWORK SOLUTIONS [US]

- (B2)

HENSCHEL JAMES J [US]​; STOWE DAVID W [US]​; ADC TELECOMMUNICATIONS INC [US]

TI - (A1 B2)

Integrated optical splitter system

AB - (A1 B2)

A system and method directed to an integrated fiber optic splitter  assembly having at least two 

fused splitters  disposed in a common substrate. An integrated optical splitter  assembly 

includes a plurality of input fibers, a plurality of output fibers, and a plurality of splitters

disposed on a single substrate to either split or couple optical signals between the input and 

output optical fibers.
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Mach-Zehnder interferometer based on coaxial optical fiber

AB - (A)

The invention relates to a Mach-Zehnder interferometer based on a coaxial optical fiber, which 

comprises a single-mode input optical fiber, a first coaxial optical fiber, a single-mode optical 

fiber, a second coaxial optical fiber and a single-mode output optical fiber which are connected 



fiber, a second coaxial optical fiber and a single-mode output optical fiber which are connected 

in sequence. An optical beam splitter  is formed by welding the single-mode input optical fiber 

and the single-mode optical fiber with two ends of the first coaxial optical fiber respectively; an 

optical combiner is formed by welding the single-mode optical fiber and the single-mode output 

optical fiber with two ends of the second coaxial optical fiber respectively; and the Mach-

Zehnder interferometer is achieved in a single optical fiber. The Mach-Zehnder interferometer 

based on the coaxial optical fiber has the advantages of simple manufacture method, 

convenient operation, easy control of interference and transmission characteristics, good 

temperature stability, compact structure, easy integration with the prior optical fiber system, 

and the like, can be applied to optical fiber spectral filters, optical fiber pressure, refractive 

index, temperature sensor, and the like in the fields of optical fiber communication devices 

and fiber optic sensors.

- (B)

The invention relates to a Mach-Zehnder interferometer based on a coaxial optical fiber, which 

comprises a single-mode input optical fiber, a first coaxial optical fiber, a single-mode optical 

fiber, a second coaxial optical fiber and a single-mode output optical fiber which are connected 

in sequence. An optical beam splitter  is formed by welding the single-mode input optical fiber 

and the single-mode optical fiber with two ends of the first coaxial optical fiber respectively; an 

optical combiner is formed by welding the single-mode optical fiber and the single-mode output 

optical fiber with two ends of the second coaxial optical fiber respectively; and the Mach-

Zehnder interferometer is achieved in a single optical fiber. The Mach-Zehnder interferometer 

based on the coaxial optical fiberhas the advantages of simple manufacture method, 

convenient operation, easy control of interference and transmission characteristics, good 

temperature stability, compact structure, easy integration with the prior optical fiber system, 

and the like, can be applied to optical fiber spectral filters, optical fiber pressure, refractive 

index, temperature sensor, and the like in the fields of optical fiber communication devices 

and fiber optic sensors.
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TI - REPLACEMENT AND ALIGNMENT OF LASER

AB - The present invention relates to embodiments of: (1) a unitary holographic drive head assembly 

mounting structure; (2) an assembly comprising a unitary holographic drive head assembly 

mounting structure and a plurality of holographic drive head components and/or 

subassemblies; (3) a subassembly comprising a spatial light modulator, detector array, and a 

beam splitter ; (4) a device comprising a spatial light modulator and a physical aperture 

positioned over or an imaged aperture projected onto the photoactive area of the spatial light 

modulator; (5) a system for optically aligning or pointing a laser in a holographic drive head 

assembly; (6) a light source subassembly comprising a laser, a fiber coupling lens; and an 

optical fiber having a fiber connector ready output end; and (7) a light source subsystem 

comprising a laser source, beam conditioning optics, fiber coupling optics for receiving the 

conditioned light beam, and a fiber optic connector for receiving the conditioned light beam 

from the fiber coupling optics.
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WAVELENGTH MEASUREMENT SYSTEM
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Fiber-optic interrogator with 

normalization filters

AB - (A1)

A fiber optic interrogator includes a 

broadband optical source, at least one 

beam splitter  directing output of the 

optical source to an array of fiber optic

gratings, at least one linear 

transmission or reflection filter, at least 

one optical receiver and at least one 

amplifier associated with each receiver. 

In one aspect of the invention, a linear 



In one aspect of the invention, a linear 

transmission filter is used to convert the 

change in center wavelength of a grating 

reflectivity spectrum to a change in 

intensity, which is proportional to the 

change in the grating central wavelength. 

In another aspect of the invention, a pair 

of opposite-sloped linear transmission 

filters are utilized to normalize the 

received and filtered reflections with 

respect to total optical power. In another 

aspect of the invention, the optical 

source is pulsed, and return pulses from 

each fiber optic grating to be measured 

are sampled by the interrogator at 

different times. In another aspect of the 

invention, the source driver randomizes 

ripple phase versus wavelength to 

reduce wavelength measurement error. 

In another aspect of the invention, active 

closed-loop circuits are added to the 

receiver amplifiers to stabilize the 

amplifier output. In yet another aspect of 

the invention, a temperature-controlled 

compensating array of fiber optic

gratings is interrogated each time the 

measurement array of gratings is 

interrogated. In still another aspect of 

the invention, a fast reset analog 

integrator is added to the amplifier stage

(s) to improve the signal detection 

threshold. In another aspect of the 

invention, the wavelength measurement 

is compensated for the effects of one 

grating shading another.

- (B2)

A fiber optic interrogator includes a 

broadband optical source, at least one 

beam splitter  directing output of the 

optical source to an array of fiber optic

gratings, at least one linear 

transmission or reflection filter, at least 

one optical receiver and at least one 

amplifier associated with each receiver. 

In one aspect of the invention, a pair of 

opposite-sloped linear transmission 

filters are utilized to normalize the 

received and filtered reflections with 

respect to total optical power.
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TI - (A B)

Systems and methods for distributing signals communicated on fiber optic transmission lines

AB - (A B)

Methods and systems for distributing signals communicated on fiber optic transmission lines 

are disclosed. In one embodiment, a fiber optic communications system includes a transmitter 

operable to transmit an optical signal, and at least one receiver operable to receive an optical 

signal. A fiber optic splitter  assembly includes a first optic fiber coupled to the transmitter and 

one or more second optic fibers adjacent to the first optic fiber and coupled to the one or more 

receivers. The respective terminal ends of the first optic fiber and the one or more second optic 

fibers are spaced apart from a concave optical reflector that is operable to receive optical 

signals from the first optical fiber and to reflect the optical signals towards the one or more 

second optic fibers.
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CABINET INCLUDING OPTICAL BULKHEAD PLATE FOR BLOWN FIBER SYSTEM

- (A3)

CABINET INCLUDING BULKHEAD PLATE FOR BLOWN OPTICAL FIBER SYSTEM

AB - (A2 A3)

A cabinet is provided for managing the connections between a feeder cable and a distribution 

cable wherein the distribution cable is a blown optical fiber. The cabinet includes shelves for 

holding splices between the feeder cable and the distribution cable. The shelves also include 

microduct holders for holding each of the microducts associated with the distribution cable. 

The cabinet also includes splicing between the feeder cable and a fiber optic splitter . Preferably 

a fiber termination is provided between the splice and the splitter . The cabinet also includes 

termination panel between the splitter  outputs and distribution pigtails. A connector storage 

area is also provided. The distribution pigtails are spliced on spliced trays to the blown fibers 

passed through the microducts.
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TI - SYSTEMS AND METHODS FOR DISTRIBUTING SIGNALS COMMUNICATED ON FIBER OPTIC

TRANSMISSION LINES

AB - Methods and systems for distributing signals communicated on fiber optic transmission lines 

are disclosed. In one embodiment, a fiber optic communications system includes a transmitter 

operable to transmit an optical signal, and at least one receiver operable to receive an optical 

signal. A fiber optic splitter  assembly includes a first optic fiber coupled to the transmitter and 

one or more second optic fibers adjacent to the first optic fiber and coupled to the one or more 

receivers. The respective terminal ends of the first optic fiber and the one or more second optic 

fibers are spaced apart from a concave optical reflector that is operable to receive optical 

signals from the first optical fiber and to reflect the optical signals towards the one or more 

second optic fibers.
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OUTSIDE PLANT FIBER DISTRIBUTION ENCLOSURE WITH RADIAL ARRANGEMENT

AB - (A2 A3)

A telecommunications optical fiber distribution system is disclosed. The system comprises a 

support structure defining a longitudinal axis. A plurality of fiber optic signal splitters  are 

arranged radially with respect to the longitudinal axis defined by the support structure, 

each fiber optic signal splitter  including a signal input location and a split signal output 

location. A plurality of adapters mounted to the support structure are arranged radially around 

the longitudinal axis defined by the support structure. Each adapter includes a first connection 

end for receiving a connector terminated to an output cable extending from the output location 

of the splitter  and a second connection end for receiving a connector terminated to an outgoing 

distribution cable.
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TI - Polarization independent all-fiber 

optical circulator

AB - There is provided an optical circulator 

(16) for bidirectional communication on 

a fiber optic communication 

transmission system. Polarization 

preserving single-mode fiber lengths 

(26)​, (28) connect all-fiber 

polarization splitter  (18) with the 

Faraday single-mode fiber lengths (22)​, 

(24)​. Polarization preserving single-

mode fiber lengths (30)​, (32) connect the 

opposite ends of Faraday single-mode 

fiber lengths (22)​, (24) with all-fiber 

polarization splitter  (20) . A 

communication transmitter is connected 

to splitter  (18) at port 1, and a 

communication receiver is connected 

to splitter  (18) at port 3. A fiber optic

communication link (50) is connected 

to splitter  (20) at port 2. The components 

of optical circulator (16) cooperate such 

that light transmitted into port 1 exits 

from port 2, and light transmitted into 

port 2 exits from port 3.
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TI - Light ramp 2000 fiber optic local access architecture

AB - A passive fiber local access architecture and signaling plan is disclosed which enables the 

local exchange network to meet the need, as defined by the International Telecommunications 

Union(ITU) in References 7 and 8, for an economic means of providing a multitude of services to 



Union(ITU) in References 7 and 8, for an economic means of providing a multitude of services to 

subscribers over a single medium. Integrating disparate signals compatibly and symmetrically 

over one medium dictates that all digital transmission and signaling at speeds in excess of 100 

Mbps be used on the link. The additional bandwidth needed to support this expanded capacity 

demand points to glass fiber as the most suitable candidate for this role. A failure tolerant, 

diversely routed redundant ring cabling architecture provides a dedicated fiber or fiber pair to 

each premises from the local exchange carrier POP, eliminating the need for intermediate 

nodes. line power, signal splitters , amplifiers or metallic loops in the last mile. 12x12 cross 

connect units are deployed in the outside cable plant to meet user demand anywhere along the 

route, serving 500 or more homes from a single POP. The passive fiber subscriber line is 

activated and controlled by a set of out of band digital supervision signaling protocols that are 

compatible with Signaling System 7. These protocols replace existing DC loop closure 

supervision. Firmware is provided at both POP and subscriber ends of the link to administer 

and monitor link operations.
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TI - Method and apparatus for compensating 

for the residual birefringence in 

interferometric fiber-optic gyros

AB - An interferometric fiber-optic

gyro system includes a light source and 

a plurality of optical fiber rings 



a plurality of optical fiber rings 

employed to measure angular 

displacement along three axes. Optical 

circuit elements interposed between the 

source and the rings include an optical 

switch for periodically applying the 

optical signal to each of the rings 

individually along three separate optical 

transmission paths. Included in each of 

the optical transmission paths is a 

modal filter, including a polarizer, and a 

beam splitter  which provides two 

separate beams to the optical ring for 

counter-propagation through the ring. 

Compensating birefringent devices are 

added in the optical circuits to 

compensate for a residual birefringence 

introduced by the various optical 

elements in the circuits. The 

characteristics of the compensating 

devices consist of predetermined lengths 

of polarization preserving, single-mode 

optical fiber. The birefringence of each of 

the optical devices is characterized in 

terms of a total number of beat lengths. A 

plus or minus sign is assigned to the 

value of the beat lengths, depending 

upon the optical axis of the optical 

device being measured. The birefringent 

compensating optical fiber is selected so 

as to cancel the net birefringent effect of 

the other optical elements in the optical 

circuit expressed in beat length. The 

compensating fiber may be distributed in 

the optical circuit subject to the 

requirement that each section of optical 

fiber has an minimum length to assure 

single-mode transmission.

77/140  ©  EPODOC / EPO

PN - US2003231295  A1 20031218

PNFP - US6680776 B2 20040120

PR - US20010960274 20010920

AP - US20010960274 20010920

DT - *; Rep

CT - || STSE (B2)

US5048969  A 00000000 [ ]​;

US2002071627  A1 00000000 [ ]​;

US2002094187  A1 00000000 [ ]

CCI - G01J1/4257  ; G02B6/3512  

CCA - G02B6/2817  ; G02B6/3588  ; 

G02B6/4249  

CI - G01J1/4257 (EP)

- G02B6/3512 (EP)

CA - G02B6/2817 (EP)

- G02B6/3588 (EP)

- G02B6/4249 (EP)



- G02B6/4249 (EP)

PA - (B2)

TREX ENTPR CORP [US]

TI - (A1)

METHOD AND APPARATUS FOR SENSING A 

POWER LEVEL OF A COMMUNICATIONS 

BEAM IN A FIBER OPTIC SWITCH

- (B2)

Method and apparatus for sensing a 

power level of a communications beam 

in a fiber optic switch

AB - (A1 B2)

A method and system for detecting a 

power level of a communication light 

beam is disclosed. In one embodiment, 

a fiber optic switch beam generation 

element generates a communication light 

beam that may be received at a 

beam splitter . The beam splitter  may be 

configured to produce a reflected light 

beam that reflects a portion of the 

communication light beam, while 

permitting at least a portion of the 

communication light beam to propagate 

through the beam splitter . A reflected 

light beam detector may be used to 

detect the reflected light beam. The 

power level (e.g., light energy) of the 

communication light beam may then be 

calculated based on the light energy of 

the reflected light beam.
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TI - Method and apparatus for compensating fiber optic lead and connector losses in a fiber optic

sensor by using a broadband optical source and multiple wave retardation

AB - Method and apparatus for compensating a phototransducer system for fiber optic transmission 

losses and optical source power fluctuations includes generating a broadband source light 

beam having a plurality of spectral components. The source light beam is transmitted to a 

polarizer which polarizes the light beam and directs it to a multiple wave retardation device. 

The retardation device retards the spectral components of the polarized light beam. The 

retarded light beam is injected into a photoelastic transducer which modulates the 

polarizations of the retarded light beam in accordance with pressure applied to the transducer. 

Each spectral component of the retarded light beam will be modulated by the transducer. 

However, the broadband light beam will remain, in sum, relatively invariant to the applied 

pressure. The modulated light beam is then passed through an analyzer, injected into a fiber

optic cable, and transmitted to a beam splitter . The beam splitter  provides a first light beam to 

a photodetector which detects the light intensity of all spectral components, which intensity is 

only affected by transmission losses and power fluctuations within the system. A second 

portion of the split light beam is passed through a narrow passband filter which passes only 

certain portions of the spectral components which do vary with the applied pressure and 

transmission losses and power fluctuations. The filtered signal is detected by a second 

photodetector. The photodetectors provide electrical signals to a processor which outputs an 

electrical signal corresponding to a ratio of the first and second electrical signals.
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High density fiber optic

splitter/connector tray system

AB - (A1 B2)

A fiber optic splitter  tray system with a 

tray framework with a front end, a rear 

end, a first side and a second side; a 

plurality of fiber optic splitters  mounted 

generally transverse to the tray 

framework, toward the rear end of the 



framework, toward the rear end of the 

tray framework; a plurality of fiber optic

adapters mounted generally 

longitudinally to the framework, the 

adapters being recessed from the front 

end of the framework such that fiber

optic cables operatively attached to the 

adapters may be housed within the front 

end while maintaining a predetermined 

minimum bend radius in the cables. This 

may further include a front cable guard 

movably attached to the tray framework 

proximate the front end such that the 

guard is movable vertically downward 

from a guarding position to a downward 

position when the tray framework is in 

an outward position, and further 

wherein the guard is slidable rearward 

from the downward position to a 

downward retracted position.
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Split redundant trunk architecture using 

passive splitters  and path switching

AB - (A1 B2)

A collapsed ring fiber optic system

includes a service path and a protection 

path provides at a shallow water portion 

of the fiber optic system, to deal with any 

fiber cuts that may occur at the shallow 

water portion without loss of main trunk 



water portion without loss of main trunk 

bandwidth. The service and protection 

paths meet at a branch point, which is 

preferably located at a deep water 

portion of the fiber optic system. A 

passive combiner or a 1x2 switch is 

provided at the branch unit, along with a 

detector and a processor, to determine 

whether any signals are being received 

from the service path, and if not, to 

reconfigure the system to accept signals 

from the protection path. At another 

shallow water portion of the fiber optic

system, nearby where a destination is 

located, the signal provided on the 

optical path over the deep water portion 

is split into a service path and a 

protection path, to provide redundancy 

to deal with any fiber cuts that may 

occur. The fiber optic system may also be 

utilized for a land-based system, having 

high probability of fiber cut regions and 

low probability of fiber cut regions.
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TI - Confocal measurement and diagnostic system

AB - A confocal optical system is disclosed that utilizes fiber optic components in its construction. 

The system includes a light source, two detection units, an aperture and an optical element all 

optically coupled to a fiber optic coupler via optical fibers. In addition, a novel automatic 

focusing device is disclosed which utilizes chromatic aberration to maintain a target object in 

optimal focus. The device includes two light sources having different wavelengths of light, an 

optical element, an aperture, two detection units and a beam splitter . One light source is used 

to achieve initial focus and to illuminate the target object. The second light source is used to 

maintain the target object in optical focus. Light reflected off the target object is measured by 

one of the detection units. The magnitude of the light of the second wavelength measured by the 

detection unit is utilized to maintain focus. A second detection units is utilized to measure the 

intensities of the two light sources to yield normalized results. Further, a method of diagnosing 

an optical system is also disclosed. The method includes comparing a current set of readings of 

light against a set of reference readings taken at an earlier point in time. If the difference 

exceeds a predetermined threshold, a problem is indicated.



exceeds a predetermined threshold, a problem is indicated.
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TI - Fiber optic bidirectional data bus tap

AB - A fiber optic data bus tap includes a tap 

coupler for coupling signals traveling in 

either direction in a data bus fiber into 

one of two lengths of a tap fiber. The 

signals are then guided to a receiver. The 

tap fiber may include a fiber optic

coupler formed between the two lengths 

thereof for splitting the signal coupled 

from the data bus between the two 

lengths of the tap fiber so that they both 

carry the same information. The receiver 

is couple to one of the two lengths of the 

tap fiber. One of the lengths of the tap 

fiber may terminate in a mirror so that 

signals are reflected back to the tap 

coupler where a portion of the reflected 

signal is transmitted to the receiver. A 

transmitter may be coupled to the 

power splitter  for supplying signals to 

the tap fiber for input to the data bus. 

The system may employ a light emitting 

diode as a transceiver instead of having 

a separate receiver and transmitter.
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TI - Outside plant fiber distribution apparatus and method

AB - An outside plant fiber distribution apparatus includes a frame member and a plurality of fiber

optic modules mounted to the frame member. The frame member includes upper and lower 

module mounting brackets. Each module includes a front and two mounting flanges, each 

mountable to one of the upper and lower module mounting brackets. At least one of the modules 

is configured as a connection module including a plurality of connection locations disposed 

along the front of the module. A rear of the module includes a cable notch region for receipt of a 

cable. At least one of the modules defines a storage module including first and second spools. 

In an interconnect system, the storage module includes a cable clamp for holding a second 

cable, the cables are connected through the connection locations of the connection module. In a 

cross-connect system, two connection modules are provided, and patch cords are used to 

connect the fronts of the connection modules. The modules may also house splices, and/or 

optical couplers, such as splitters  and wave division multiplexers.
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TI - Method and system for equalizing PMD 

using incremental delay switching

AB - A polarization beam splitter  separates 

the optical data signal into first and 

second orthogonally polarized optical 

signals. A first variable time delay 

element provides a first incremental 

propagation delay for the first polarized 

optical signal. A second variable time 

delay element provides a second 

incremental propagation delay for the 

second polarized optical signal. The first 

and second variable time delay elements 

consist of a series of optical switches 

optically interconnected by different 

incremental lengths of optical fiber. For 

example, 2x2 optical switches are 

provided for switching between a 

reference fiber segment and a respective 

delay fiber segment to provide a relative 

incremental propagation delay. A 

controller controls optical switches in 

the first and second variable switching 

delay elements to set first and second 

incremental propagation delays. In 

particular, the first and second polarized 

optical signals are incrementally 

delayed relative to one another so as to 

compensate for polarization mode 

dispersion. A beam combiner then 

combines the first and second signals to 

form an optical output data signal which 

can be detected accurately by a receiver 

without the effects of polarization mode 

dispersion. In this way, optical data 

signals can be reliably transmitted over 

greater distances along a long-haul fiber

optic dispersive medium at even greater 

bit-rates and bandwidth.
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SLACK LIMITING FIBER 

MANAGEMENT SYSTEM FOR AN OPTIC

FIBER DISTRIBUTION HUB

- (B2)

Slack limiting fiber management system

for an optic fiber distribution hub

AB - (A1 B2)

In accordance with various 

embodiments of the present disclosure, 

an incremental slack limiting fiber 

management system for reducing slack 

in at least one optic fiber extending 

between an optic splitter  module and a 

distribution module within a fiber optic

distribution hub is provided. The 

incremental slack limiting fiber 

management system includes a plurality 

of slack limiting spools mounted to an 

internal panel of the distribution hub 

between the splitter  and the distribution 

module.
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TI - OPTIC FIBER DISTRIBUTION HUB

AB - In accordance with various 

embodiments, a fiber optic distribution 

hub is provided. In various 

implementations the fiber distribution 

hub includes at least one of a 

universal splitter  holder, a distribution 

module including a plurality of sliding 



module including a plurality of sliding 

service connection circuit trays, and a 

distribution jumper incremental slack 

limiting fiber management system. The 

universal splitter  holder is structured to 

retain any one of a plurality of fiber

optic splitters  within the distribution 

hub. The service connection circuit trays 

of the distribution module are structured 

to slidingly transition from a stowed 

position to a deployed position to allow 

independent access to any one of a 

plurality of optic fiber circuits retained 

within each respective circuit tray. The 

distribution jumper incremental slack 

limiting fiber management system is 

configured to reduce slack in at least one 

jumper fiber extending between the 

universal splitter  holder and the 

distribution module within the 

distribution hub.
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TI - Fiber optic communication method and 

apparatus providing mode multiplexing 

and holographic demultiplexing

AB - In a fiber optic communication system, 

an acoustooptic modulator operates to 

provide a coherent light beam that is 

data encoded in the beam's time domain, 

for example by intensity modulation of 

the beam. A spatial light modulator then 

operates to address encode the beam by 

modulating the beam in the space 

domain. The resulting data and address 

modulated beam possesses the property 

of orthogonality. This beam is now 

transmitted to the input of a multimode 

optical fiber. The speckle pattern that 

exits the output of the optical fiber also 

exhibits orthogonality. This output beam 

is presented to a beam splitter  in order 

to produce two spatially modulated 

speckle light patterns therefrom. These 

two beams are then focused onto 

photorefractive means whereat a 

hologram is produced. This hologram 

operates to address decode the beam 

output of the optical fiber. Detector 

means now operates to detect the data 

by receiving the beam as it is diffracted 

by the hologram. Ring and star 

interconnect networks are described.
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TI - Method and system for providing fiber optic cable to end users

AB - According to one embodiment of the invention, a method for providing fiber optic cable to an 

end user includes disposing the fiber optic cable having first and second ends within a sewer 

line coupled to a premises of the end user, and coupling the first end of the fiber optic cable to a 

network interface device inside the premises. The method may further include disposing an 

optical splitter  within a main sewer line coupled to the sewer line and coupling the second end 

of the fiber optic cable to the optical splitter .
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TI - Outside plant fiber distribution apparatus and method

AB - An outside plant fiber distribution apparatus includes a frame member and a plurality of fiber

optic modules mounted to the frame member. The frame member includes upper and lower 

module mounting brackets. Each module includes a front and two mounting flanges, each 

mountable to one of the upper and lower module mounting brackets. At least one of the modules 

is configured as a connection module including a plurality of connection locations disposed 

along the front of the module. A rear of the module includes a cable notch region for receipt of a 

cable. At least one of the modules defines a storage module including first and second spools. 

In an interconnect system, the storage module includes a cable clamp for holding a second 

cable, the cables are connected through the connection locations of the connection module. In a 

cross-connect system, two connection modules are provided, and patch cords are used to 

connect the fronts of the connection modules. The modules may also house splices, and/or 

optical couplers, such as splitters  and wave division multiplexers.
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TI - Photomicrographic illuminator

AB - An illumination system for 

photomicrography includes direction of 

the light for illumination of the object 

through a fiber optic, the exit end of 

which replaces the usual illuminating 

lamp at the entrance pupil of a 

conventional illumination system. The 

light of an incandescent lamp directed 

through the fiber optic is used for 

selecting the view and focusing the 

camera. Light from a high intensity 

electronic flash, coupled to the camera 

shutter, is directed through the fiber

optic, in replacement of the incandescent 

lamp, for the photography. An integrating 

light meter supplied by a beam splitter  in 

the microscope tube terminates the flash 

when a proper exposure is achieved.

91/140  ©  EPODOC / EPO

PN - US5694408  A 19971202

PR - US19950471870 

19950607; US19960611474 19960305

AP - US19960611474 19960305

DT - **

CT - || STSE (A)

US4933949  A 00000000 [ ]​;

US5121400  A 00000000 [ ]​;

US5355387  A 00000000 [ ]​;

EP0571126  A2 00000000 [ ]

CTNP - || STSE (A)

[ ]     - M.F. Digonnet, et al., Theoretical 

analysis of optical fiber laser amplifiers 

and oscillators, Applied Optics , vol. 24, 

No. 3, Feb. 1985pp. 333 342.

[ ]     - E. Desurvire, Analysis of Erbium 

Doped Fiber Amplifiers Pumped in the 4 

15/2 4 13/2 Band, IEEE Photonics 



15/2 4 13/2 Band, IEEE Photonics 

Technology Letters, vol. 1, No. 10, Oct. 

1989pp. 293 296.

[ ]     - P.R. Morkel, et al., Theoretical 

modeling of eribum doped fiber 

amplifiers with excited state absorption, 

Optics Letters , vol. 14, No. 19, Oct. 

1989pp. 1062 1065.

[ ]     - M.J.F. Digonnet, et al., 

Characterization and Optimization of the 

Grain in Nd Doped Single Mode Fibers, 

IEEE Journal of Quantum Electronics , 

vol. 26, No. 6, Jun. 1990pp. 1105 1109.

[ ]     - R.I. Laming, et al., Noise 

Characteristics of Erbium Doped Fiber 

Amplifier Pumped at 980 nm, IEEE 

Photonics Technology Letters , vol. 2, No. 

6, Jun. 1990pp. 418 421.

[ ]     - M.L. Dakss, et al., Fundamental 

Limits on Nd3 Doped Fiber Amplifier 

Performance at 1.3 m, IEEE Photonics 

Technology Letters , vol. 2, No. 9, Sep. 

1990pp. 650 652.

[ ]     - R.I. Laming, et al., High Power 

Erbium Fiber Amplifiers Operating in the 

Saturated Regime, IEEE Photonics 

Technology Letters, vol. 3, No. 3, Mar. 

1991pp. 253 255.

[ ]     - I.N. Duling, et al., Output 

Characteristics of Diode Pumped Fiber 

ASE Sources, IEEE Journal of Quantum 

Electronics , vol. 27, No. 4, Apr. 1991pp. 

995 1003.

[ ]     - T. Rasmussen, et al., Optimum 

Design of Nd Doped Fiber Optical 

Amplifiers, IEEE Photonics Technology 

Letters , vol. 4, No. 1, Jan. 1992pp. 49 51.

[ ]     - S. Zemon, et al., Excited State 

Absorption Cross Sections and Amplifier 

Modeling in the 1300 nm Region for Nd 

Doped Glasses, IEEE Photonics 

Technology Letters , vol. 4, No. 3, Mar. 

1992pp. 244 247.

[ ]     - E. Desurvire, Analysis of Gain 

Difference Between Forward and 

Backward Pumped Erbium Doped Fiber 

Amplifiers in the Satruation Regime, IEEE 

Photonics Technology Letters , vol. 4, No. 

7, Jul. 1992pp. 711 714.

[ ]     - J.D. Cao, et al., Five Watt Single 

Transverse Mode Neodymium Fiber 

Laser, CLEO 93 , 1993pp. 622 623.

[ ]     - S. Bed o , et al., The effective 

absorption coefficient in double clad 

fibers, Optics Communications 99, 

1993pp. 331 335.

[ ]     - B. Dussardier, et al., Simultaneous 

Measurements of Lifetime, Gain and 

Emission Cross Section in a Neodymium 

Doped Fiber, IEEE Photonics Technology 



Doped Fiber, IEEE Photonics Technology 

Letters, vol. 4, No. 4, Apr. 1993pp. 419 

421.

[ ]     - L. Zenteno, High Power Double Clad 

Fiber Lasers, Journal of Lightwave 

Technology , vol. 11, No. 9, Sep. 1993pp. 

1435 1446.

[ ]     - M.S. Salisbury, et al., Sensitivity 

improvement of a 1 m ladar system 

incorporating an optical fiber 

preamplifier, Optical Engineering , vol. 

32, No. 11, Nov. 1993pp. 2671 2680.

[ ]     - M.J.F. Digonnet, et al., Rate 

Equations for Clusters in Rare Earth 

Doped Fibers, Optical Fiber Technology , 

vol. 1copyright 1994.

[ ]     - M.P. Petrov, et al., Gain saturation 

in three and four level fiber amplifiers, 

Optics Communications 109 , 1994pp. 

499 506.

[ ]     - M. Karasek, Optimum design of Er3 

doped fluoride fiber amplifiers pumped 

at 820 nm and 1480 nm, IEE Proc. 

Optoelectron , vol. 141, No. 3, Jun. 

1994pp. 167 172.

[ ]     - K.H. No, et al., One Dimensional 

Scaling of 100 Ridge Waveguide 

Amplifiers, IEEE Photonics Technology 

Letters , vol. 6, No. 9, Sep. 1994pp. 1062 

1066.

CCI - H01S3/2383  

CCA - G02F2203/18  ; H01S3/067  ; 

H01S3/06754  

CI - H01S3/2383 (EP)

CA - G02F2203/18 (EP)

- H01S3/067 (EP)

- H01S3/06754 (EP)

PA - MC DONNELL DOUGLAS CORP [US]

TI - Fiber optic laser system and associated 

lasing method

AB - The fiber optic laser system and 

associated lasing method amplifies and 

divides a primary laser signal into a 

plurality of secondary laser signals. 

The fiber optic laser system includes a 

distribution means, such as a 

distribution module, for dividing a 

primary laser signal, generated by a 

master oscillator into a number of 

secondary laser signals. The distribution 

module can include amplification 

means, such as an optical fiber 

amplifier, for amplifying the primary 

laser signal and a signal power splitter

for dividing the amplified primary laser 

signal into a number of secondary laser 

signals. The secondary laser signals can 

then be further amplified, such as by a 



then be further amplified, such as by a 

power amplification module including 

another optical fiber amplifier. The 

secondary laser signals can be 

recombined to produce a laser output 

having a power level greater than the 

predetermined power level of the 

primary laser signal. During the process 

of combining the secondary laser 

signals, the secondary laser signals can 

be collimated and the relative phases of 

the secondary laser signals can be 

controllably modulated such that the 

resulting laser output has a 

predetermined phase profile and 

relatively high beam qualities.
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Holographic drive head alignments

AB - (A1)

The present invention relates to 

embodiments of: (1) a unitary 

holographic drive head assembly 

mounting structure; (2) an assembly 



mounting structure; (2) an assembly 

comprising a unitary holographic drive 

head assembly mounting structure and a 

plurality of holographic drive head 

components and/or subassemblies; (3) a 

subassembly comprising a spatial light 

modulator, detector array, and a 

beam splitter ; (4) a device comprising a 

spatial light modulator and a physical 

aperture positioned over or an imaged 

aperture projected onto the photoactive 

area of the spatial light modulator; (5) 

a system for optically aligning or 

pointing a laser in a holographic drive 

head assembly; (6) a light source 

subassembly comprising a laser, a fiber 

coupling lens; and an optical fiber 

having a fiber connector ready output 

end; and (7) a light source subsystem 

comprising a laser source, beam 

conditioning optics, fiber coupling 

optics for receiving the conditioned light 

beam, and a fiber optic connector for 

receiving the conditioned light beam 

from the fiber coupling optics.

- (B2)

Structures, subassemblies, devices, 

systems, and subsystems selected from: 

(1) a unitary holographic drive head 

assembly mounting structure; (2) an 

assembly including a unitary 

holographic drive head assembly 

mounting structure and a plurality of 

holographic drive head components 

and/or subassemblies; (3) a 

subassembly including a spatial light 

modulator, detector array, and a 

beam splitter ; (4) a device including a 

spatial light modulator and a physical 

aperture positioned over or an imaged 

aperture projected onto the photoactive 

area of the spatial light modulator; (5) 

a system for optically aligning or 

pointing a laser in a holographic drive 

head assembly; (6) a light source 

subassembly including a laser, a fiber 

coupling lens; and an optical fiber 

having a fiber connector ready output 

end; and (7) a light source subsystem 

including a laser source, beam 

conditioning optics, fiber coupling 

optics for receiving the conditioned light 

beam, and a fiber optic connector for 

receiving the conditioned light beam 

from the fiber coupling optics.
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The present invention relates to 

embodiments of: (1) a unitary 



embodiments of: (1) a unitary 

holographic drive head assembly 

mounting structure; (2) an assembly 

comprising a unitary holographic drive 

head assembly mounting structure and a 

plurality of holographic drive head 

components and/or subassemblies; (3) a 

subassembly comprising a spatial light 

modulator, detector array, and a 

beam splitter ; (4) a device comprising a 

spatial light modulator and a physical 

aperture positioned over or an imaged 

aperture projected onto the photoactive 

area of the spatial light modulator; (5) 

a system for optically aligning or 

pointing a laser in a holographic drive 

head assembly; (6) a light source 

subassembly comprising a laser, a fiber 

coupling lens; and an optical fiber 

having a fiber connector ready output 

end; and (7) a light source subsystem 

comprising a laser source, beam 

conditioning optics, fiber coupling 

optics for receiving the conditioned light 

beam, and a fiber optic connector for 

receiving the conditioned light beam 

from the fiber coupling optics.
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Holographic drive head and component 

alignment

AB - (A1 B2)

The present invention relates to 

embodiments of: (1) a unitary 

holographic drive head assembly 

mounting structure; (2) an assembly 

comprising a unitary holographic drive 

head assembly mounting structure and a 

plurality of holographic drive head 

components and/or subassemblies; (3) a 

subassembly comprising a spatial light 

modulator, detector array, and a 

beam splitter ; (4) a device comprising a 

spatial light modulator and a physical 

aperture positioned over or an imaged 

aperture projected onto the photoactive 

area of the spatial light modulator; (5) 

a system for optically aligning or 

pointing a laser in a holographic drive 

head assembly; (6) a light source 

subassembly comprising a laser, a fiber 

coupling lens; and an optical fiber 

having a fiber connector ready output 

end; and (7) a light source subsystem 

comprising a laser source, beam 

conditioning optics, fiber coupling 

optics for receiving the conditioned light 

beam, and a fiber optic connector for 

receiving the conditioned light beam 

from the fiber coupling optics.
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MULTIPLEXABLE FIBER-OPTIC STRAIN 

SENSOR SYSTEM WITH TEMPERATURE 

COMPENSATION CAPABILITY

- (B2)

Multiplexable fiber-optic strain 

sensor system with temperature 

compensation capability

AB - (A1 B2)

A fiber optic sensor comprises two 

independent fibers having Bragg gratings 

which are coupled to commutating 

broadband optical sources 

through splitters  and wavelength 

discriminators. The ratio of detected 

optical energy in each of two detectors 

examining the wave intensity returned to 

a wavelength discriminator coupled with 

the characteristic of the wavelength 

discriminator determines the wavelength 

returned by the grating. In another 

embodiment, tunable filters are utilized 

to detect minimum returned wave energy 

to extract a sensor wavelength Reference 

to the original grating wavelength 

indicates the application of either 

temperature or strain to the grating. In 

another embodiment, a plurality of Bragg 

grating sensor elements is coupled to 

sources and controllers wherein a 

dimensional change in a fiber having a 

Bragg grating is detected using a 

measurement system comprising broad-

band sources, optical power splitters , a 

high-sensitivity wavelength 

discriminator, optical detectors, and a 

controller.

96/140  ©  EPODOC / EPO

PN



PN - US2004028311  A1 20040212

PNFP - US6895132 B2 20050517

PR - US20030422145 

20030424; US19990286092 19990402

AP - US20030422145 20030424

DT - **

CT - || R141 (A1)

US4367040  A 00000000 [ ]​;

US4996419  A 00000000 [ ]​;

US5394488  A 00000000 [ ]​;

US5399854  A 00000000 [ ]​;

US5613913  A 00000000 [ ]​;

US6204920  B1 00000000 [ ]​;

US5513913  A 00000000 [ ]​;

US4761073  A 00000000 [ ]​;

US4950083  A 00000000 [ ]​;

US4950883  A 00000000 [ ]

- || STSE (B2)

US6275629  B1 00000000 [ ]​;

US6335524  B1 00000000 [ ]

CCI - G01B11/16  ; G01D5/35316  ; 

G01D5/35354  ; G01D5/35387  ; 

G01L1/246  

CCA - G02B6/02057  ; G02B6/022  ; 

G02B6/2932  ; G02B6/29395  ; 

G02B6/29398  

CI - G01B11/16 (EP)

- G01D5/35316 (EP)

- G01D5/35354 (EP)

- G01D5/35387 (EP)

- G01L1/246 (EP)

CA - G02B6/02057 (EP)

- G02B6/022 (EP)

- G02B6/2932 (EP)

- G02B6/29395 (EP)

- G02B6/29398 (EP)

PA - (B2)

IFOS INC [US]

TI - (A1)

MULTIPLEXABLE FIBER-OPTIC STRAIN 

SENSOR SYSTEM WITH TEMPERATURE 

COMPENSATION CAPABILITY

- (B2)

Multiplexable fiber-optic strain 

sensor system with temperature 

compensation capability

AB - (A1 B2)

A fiber optic sensor comprises two 

independent fibers having Bragg gratings 

which are coupled to commutating 

broadband optical sources 

through splitters  and wavelength 

discriminators. The ratio of detected 

optical energy in each of two detectors 

examining the wave intensity returned to 

a wavelength discriminator coupled with 



a wavelength discriminator coupled with 

the characteristic of the wavelength 

discriminator determines the wavelength 

returned by the grating. In another 

embodiment, tunable filters are utilized 

to detect minimum returned wave energy 

to extract a sensor wavelength Reference 

to the original grating wavelength 

indicates the application of either 

temperature or strain to the grating. In 

another embodiment, a plurality of Bragg 

grating sensor elements is coupled to 

sources and controllers wherein a 

dimensional change in a fiber having a 

Bragg grating is detected using a 

measurement system comprising broad-

band sources, optical power splitters , a 

high-sensitivity wavelength 

discriminator, optical detectors, and a 

controller.
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SENSOR SYSTEM WITH TEMPERATURE 

COMPENSATION CAPABILITY
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Multiplexable fiber-optic strain 

sensor system with temperature 

compensation capability

AB - (A1 B2)

A fiber optic sensor comprises two 

independent fibers having Bragg gratings 

which are coupled to commutating 

broadband optical sources 

through splitters  and wavelength 

discriminators. The ratio of detected 

optical energy in each of two detectors 

examining the wave intensity returned to 

a wavelength discriminator coupled with 

the characteristic of the wavelength 

discriminator determines the wavelength 

returned by the grating. In another 

embodiment, tunable filters are utilized 

to detect minimum returned wave energy 

to extract a sensor wavelength Reference 

to the original grating wavelength 

indicates the application of either 

temperature or strain to the grating. In 

another embodiment, a plurality of Bragg 

grating sensor elements is coupled to 

sources and controllers wherein a 

dimensional change in a fiber having a 

Bragg grating is detected using a 

measurement system comprising broad-

band sources, optical power splitters , a 

high-sensitivity wavelength 

discriminator, optical detectors, and a 

controller.
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interferometer. The tunable optical filtering system using fiber-optic polarimetric 



interferometer. The tunable optical filtering system using fiber-optic polarimetric 

interferometer in accordance with the present invention comprises a stabilization light source, 

a first polarization beam splitter , a first optical fiber node, a number of polarization 

maintaining optical fibers, a phase modulator, a stabilization electronics, a second optical 

fiber node, a second polarization beam splitter , and two wavelength division optical 

multiplexers. The stabilization light source supplies stabilization light. The first polarization 

beam splitter  polarizes the stabilization light and the input light to be filtered and generates 

polarized light. The first optical fiber node connects the output of the first polarization 

beam splitter  with polarization maintaining fibers with the angle of 45 degree between their 

birefringent axes and splits the polarized light. The number of polarization maintaining optical 

fibers carries the split light by the first optical fiber node. The phase modulator maintains 

phase difference between two birefringent axes of the polarization maintaining fibers. The 

stabilization electronics supply feedback signal to the phase modulator. The second optical 

fiber node connects the polarization maintaining fibers with the input of second polarization 

beam splitter  with the angle of 45 degree between their birefringent axes, receives split light by 

said first optical fiber node, and generates interference signals. The second polarization 

beam splitter  divides the interference signals into output signals by polarization axes. The 

wavelength division optical multiplexers divide the output signals into signals for the 

stabilization electronics and filtered signals by wavelengths.
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Closed loop alignment system for fiber optic cross-connect switches

AB - (A1)

A closed loop alignment system for cross-connect switches in optical telecommunications 

systems. Arrays of small tiltable mirrors within the switch direct the signal beams between 

optical fiber arrays connected to the switch. An external alignment system is incorporated into 

the cross-connect switch and is employed to provide an alignment beam of a wavelength 

different from the signal beams. Beam splitters  such as dichroic mirrors, which pass the signal 

beams but pass only a portion of the alignment beams, are placed in the beam paths to image 



beams but pass only a portion of the alignment beams, are placed in the beam paths to image 

the ends of the optical fibers of the arrays. A combined image of the ends of the optical fibers 

from each array is reflected onto a photodetector array, output signals of which are sent to a 

feedback control system which compares the position, size, and shape of the combined image 

to a stored tolerance range of acceptable positions, sizes, and shapes, and consequently moves 

the tiltable mirrors so that the signal beams correctly enter the ends of the optical fibers in the 

opposite optical fiber array.

- (B2)

A closed loop alignment system for cross-connect switches in optical telecommunications 

systems. Arrays of small tiltable mirrors within the switch direct the signal beams between 

optical fiber arrays connected to the switch. An external alignment system is incorporated into 

the cross-connect switch and is employed to provide an alignment beam of a wavelength 

different from the signal beams. Beam splitters  such as dichroic mirrors, which pass the signal 

beams but pass only a portion of the alignment beams, are placed in the beam paths to image 

the ends of the optical fibers of the arrays. A combined image of the ends of the optical fibers 

from each array is reflected onto a photodetector array, output signals of which are sent to a 

feedback control system for comparison of the combined image to a stored tolerance range and 

consequently moves the tiltable mirrors as necessary for proper alignment.
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Split redundant trunk architecture using 

passive splitters  and path switching

AB - (A1 B2)

A collapsed ring fiber optic system

includes a service path and a protection 

path provides at a shallow water portion 

of the fiber optic system, to deal with any 

fiber cuts that may occur at the shallow 

water portion without loss of main trunk 

bandwidth. The service and protection 

paths meet at a branch point, which is 

preferably located at a deep water 

portion of the fiber optic system. A 

passive combiner or a 1x2 switch is 

provided at the branch unit, along with a 

detector and a processor, to determine 

whether any signals are being received 

from the service path, and if not, to 

reconfigure the system to accept signals 

from the protection path. At another 

shallow water portion of the fiber optic

system, nearby where a destination is 

located, the signal provided on the 

optical path over the deep water portion 



optical path over the deep water portion 

is split into a service path and a 

protection path, to provide redundancy 

to deal with any fiber cuts that may 

occur. The fiber optic system may also be 

utilized for a land-based system, having 

high probability of fiber cut regions and 

low probability of fiber cut regions.
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