
EditorialForewordxiii

InternationalCo-operationinHigh-speedPhotographyxiv
Forewordxv

Introduction.ClassificationofMethodsandEquipmentusedin

High-speedPhotographyxvii

PARTI

PhotographicRecordingofHigh-speedProcesses

byMeansofSlitScanning1

Chapter1.PhotographicRecordingMethodswithSlitScanning
1.Photographicrecordingwithmovingphotographic

material3

2.Photographicrecordingwithstationaryphotographic
material8

3.Accuracyofdeterminingtherateofdevelopmentofa
process9

Chapter2.MovingFilmCameras14
4.Principalelementsofcameraopticalsystems14

5.Typesofmovingfilmcamera18

1.Thedrumcamera18

2.Cameraswithcontinuousfilmfeed20

Chapter3.TheTheoryofMirrorScanning22

6.Geometricalformatoftheimageinmirrorscanning22

7.Shapeofthefilmsurfacesinphotorecorders28

1.Substitutionoftherealimageformatbyaplane28

2.Substitutionoftherealimageformatbythesurfaceofa

rightcircularcylinder29

8.Rateofimagemovementinthegeneralcaseofmirror
scanning32

9.Mirrorscanningwithinclinedmirrors34

10.Mirrorscanningwithinclinedbeams41

11.Mirrorscanningsystemsincameras44

12.Resolvingpowerofmirrorcameras49

13.Dynamicstrengthofthemirrorsandchangeofshapeofthe

reflectingsurfacesasaresultofrotation52



Chapter4.CameraswithStationaryFilm(withMirrorScanning)60

14.Modernhigh-speedcameras61

1.TheSFRhigh-speedcameraoftheInstituteofChemical

Physics,AcademyofSciences,USSR61

2.Continuous-scanhigh-speedcamerasZhFR-1,ZhFR-2

andZhFR-3oftheInstituteofChemicalPhysics,Aca-
demyofSciences,USSR68

3.TheBarrandStroudhigh-speedcamera72

4.TheBrixnerstreakcameraofrelativeaperturef/1073

5.TheCaliforniaUniversityhigh-speedcamera74

6.High-speedFR-30continuous-accesscameraoftheIns-

tituteofTerrestrialPhysics,AcademyofSciences,USSR75

15.Highapertureratio,high-speedcameras75
1.Camerawithf/Iaperture77

2.Highapertureratio,high-speedcameraoftheconti-

nuous-access"NIS"type78

PARTII

PhotographicRecordingofHigh-speed
ProcesseswithHigh-speedCinecameras83

Chapter5.PrincipalParametersofHigh-speedCinecameras85
16.Writingspeed,focallength,fieldofviewandtotalrecording

time86

17.Apertureratioofhigh-speedcinecameras94

Chapter6.High-speedPhotographywithImageDissection

Cameras101
18.Operatingprinciplesandconstructionofcinecameraswith

imagedissection101

Chapter7.High-speedPhotographywithRasterCameras105

19.Rasters107
20.Basicprinciplesofconstructionofrasterhigh-speedcine-

cameras,112
21.Rasterhigh-speedcameraswithmovementoftheobjective

exitpupilofthecameralens113

22.Rasterhigh-speedcameraswithrotarymovementofthe

photographicmaterialoroftheraster118

23.Rasterhigh-speedcameraswithstepwisemovementofthe

photographicfilmorraster120

24.Apertureratioofrastercinecameras121

1.Apertureratioofarastercinecamerawithaslotted

raster122

2.Apertureratioofarastercinecamerawithalenticular

pointraster123



25.Rasterhigh-speedcameraswithmirrorscanning124

1.Theoryofmirrorscanningofarasterimage124

(a)Mirrorscanningofarasterimageonaplane125

(b)Mirrorscanningofarasterimageonacylindrical

surface132

(c)Resolutioninrastercameraswithmirrorscanning134
2.Rasterhigh-speedcameraswithmirrorscanning135

(a)Mirrorrasterhigh-speedcameraswitharuledraster135

(b)TheRKS-1rasterhigh-speedcamera137

(c)TheSFR-Rrasterhigh-speedphotomicrographic

camera141

Chapter8.High-speedPhotographywithSlit-shutterCameras146

26.Operatingprinciplesandbasicelementsofhigh-speedcine-
cameraswithslitshutters146

27.High-speedcinecameraswithaslitshutter151

Chapter9.High-speedPhotographywithOpticallyCompensated

cameras160

28.Theoryofhigh-speedcinecameraswithopticalimagecom-

pensation(MillerSystem)161

1.Generaldesignprinciplesofanopticallycompensated
camera161

2.Basicelementsanddimensionsoftheopticalsystem162

3.Imagemovementincameraswithopticalcompensation171

4.Shapeofthefocalsurfaceandthewritingspeedinoptically

compensatedsystems183

5.Non-uniformityofthewritingspeed189

29.Calculationsforhigh-speedcinecameraswithopticalcom-

pensation194

30.Continuous-accessmirror-scanningsystemsincameraswith

opticalcompensation199
1.Planesingle-sidedmirror(onereflectingsurface)200

2.Planedouble-sidedmirror(tworeflectingsurfaces)202

3.Thetrihedralmirror205

4.Thetetrahedralmirror210

31.Modernhigh-speedcameraswithopticalimagecompensa-

tion212

1.Cameraswithsynchronizationofthestartofthe

processandstartofrecording217

(a)TheSFRhigh-speedcamera217

2.Cameraswithcontinuousmirrorscanning224

(a)Thecontinuous-accesshigh-speedcinecameraZhLV-1230



Chapter10.High-speedPhotographywithMultiple-reflection

cameras236

32.Elementsofthetheoryofmultiplereflection237

1.Generalprincipleofmirrorscanningwithmultiple

reflectioninawedge-shapedgap237

2.Positionoftheopticalaxisinspaceasaresultof

multiplereflection239
3.Positionofthecentreofscan241

4.Shapeofthefocalsurface245

5.Positionoftheimageinspaceasaresultofmultiple

reflection249

6.Dimensionalcalculationofthescanningequipment251

33.TheLV-1high-speedcinecamera253

34.TheFP-38camerawithopticaladaptor256

Chapter11.High-speedCinephotographywithOpticallyCom-

pensatedcameras258

35.High-speedcinecameraswithlenscompensationforthe

filmmovement259

1.Drum-typelenscompensator260
2.High-speedcinecameraswithdrum-typelenscompen-

sators261
3.Disc-typelenscompensator263

36.High-speedcinecameraswithprismcompensatorsforthe

filmmovement264
1.Filmmovementprismcompensator264

(a)Compensatorcomputation270

2.High-speedcinecameraswithprismcompensators

formovementofthefilm272

37.High-speedcinecameraswithmirrorcompensationforthe

movementofthefilm276
1.Mirrorcompensationwithintermediateimage276

(a)Operatingprinciples276

(b)Compensatorcomputation279
(c)Accuracyofoperationofthecompensator282

(d)EffectofcurvatureofthePascallimacononthequality

oftheimage285

2.Compensatorswithexternallylocatedmirrordrum

(infrontofthecameraobjective)288

(a)Compensatorwiththemirrorelementlocatedonthe

externalsurfaceofthepolyhedron288

(b)Compensatorwithmirrorelementlocatedonthe

internalsurfaceofthepolyhedron295

3.Compensatorswithinternallylocatedmirrordrum301



(a)Scophonycompensator301

(b)Pyramidalcompensator304

4.Compensationwitha"corner-reflector"mirror

(Isotrancamera)309

Chapter12.ImageQualityinHigh-speedCinecameras314

38.Quantitativedeterminationoftheimagequalityinhigh-

speedcameras316

PARTIII

SpecialMethodsforPhotographicallyRecording

High-speedProcesses325

Chapter13.High-speedShadowandInterferencePhotography327
39.Theshadowmethod328

40.TheSchlierenmethod332

41.Theinterferometricmethod337

42.Theuseofshadowgraphandinterferometricapparatusin

conjunctionwithhigh-speedcinecameras342
1.PhotographyofashadowpicturewiththeSKS-1single-

objectivehigh-speedcamera343

2.Combinedoperationoftheshadowgraphequipment

andacomplexSFR-typecamera344

3.High-speedphotographyofaninterferencepattern(or

interferogram)353

Chapter14.High-speedStereophotography354

43.Stereoscopicvisionandstereophotography354

44.High-speedstereophotography363

1.Stereophotographybymeansoftwohigh-speedcameras

operatingsynchronouslyatidenticalfrequencies363

2.Stereophotographybymeansofasinglecamerawitha

dividedfieldofview364
3.High-speedstereophotographybymeansofanSFR-

typecamerawithopticalimagecompensation365

45.Processingtheresultsofhigh-speedstereophotography368

46.Screen-projectionofphotographsofhigh-speedprocesses

andstereoscopiccineprojection370

Chapter15.High-speedSpectrography374
47.Designprinciplesofinstrumentsforhigh-speedspectrography374

48.Principalcharacteristicsofspectralinstruments377

1.Theprism378

2.Thediffractiongrating380

49.Instrumentsforhigh-speedspectrography383

1.Spectrochronographswithcontinuousfilmmotion383

2.Spectrochronographswithdrum-scanning384



3.Spectrochronographswithmirrorscanning386

4.Cinespectrographs389

Chapter16.High-speedPhotomicrography392
50.Methodsofdesigningphotomicrographicequipmentand

theirbasicunits393

1.Basicunitsofhigh-speedphotomicrographicequipment396
2.Methodsofdesigninghigh-speedphotomicrographic

equipment398
51.High-speedphotomicrographicequipment401

Chapter17.High-speedColourPhotography407

52.Specialfeaturesofcolourphotography407
53.Theuseofcolourphotographyforrecordinghigh-speed

processes409
1.Choiceofbasicparametersoftheequipmentandfilm

inhigh-speedcolourphotography410

2.Methodsofincreasingthelightsensitivityofcolour

film412

3.Themostsuitableconditionsforprocessingcolourfilm

inhigh-speedphotography413

PARTIV

AuxiliaryEquipmentandMaterialsUsedin

High-speedPhotography417

Chapter18.High-speedLightShutters419

54.Cappingshutters419
55.High-speedshuttersforrapidextinctionofalightbeam422

1.Electromechanicalhigh-speedshutters422

2.Electrodynamichigh-speedshutters423

3.Explosiveshutters425

4.Ashutterdesignedontheprincipleoftotalinternal

reflection429

5.Apneumatichigh-speedshutter430
6.TheKerrshutterforhigh-speedextinctionofalightbeam431

56.High-speedphotographicshutterswithrecurrentaction434

1.Basicconceptsanddefinitions434

2.High-speedKerr-cellphotographicshutters438

3.High-speedphotographicshutterswithimage-converter

tubes440

Chapter19.High-speedDriveMechanismsforMirrorRotation452

57.Drivemechanismswithlow-frequencyelectricmotors452

58.Drivemechanismswithhigh-frequencyelectricmotors455

59.High-frequencyturbinedrivemechanisms458

1.Rotatingmirrors460



2.High-speedslidingbearings462
3.Thecirculatorysectionoftheturbinemotor464
4.Automaticairandlubricationfeedsystemforaturbine

motor466

Chapter20.PhotographicMaterialsusedinHigh-speed
Photography468

60.Essentialdatafromsensitometryandthepropertiesof
photographicmaterials468

61.Methodsofimprovingthepropertiesofphotographic
materials,asapplicabletotherequirementsofhigh-speed

photography474
1.Increaseoflightsensitivityofthe151m474
2.Reductionoffilmshrinkage475

62.Photographicmaterialsusedinhigh-speedphotography476

LiteratureReferences478
Terminology487

ListofTables488
ListofNomograms489
RussianProductsandInstitutes490
Index491




	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

