
STEREOSCOPIC lIrIOVING PICTURES IN NATURAL 

COLORS. 

BY THlI ENGLISH COBRESPONDIDiT OF THB BCIENTIFlO Al!fERlCAN. 

During the past few months several devices have 
been perfected for producing .moving pictures in their 
natural tints, all carried out upon the same lines. 
All suffer from the same disadvantage-the color ren­
dition u p o  n 
t h e  whi t e  
screen is im­
perfect a n d  
untrue. Mr. 
W i l l i a m  
F r i e s e ­
Greene, F. R. 
A. S., F. R. 
M. S., exhib­
ited in Lon-
don as 
back as 

tar 
1898 

a series ot 
a n i m a t e d  
n a t u r a 1-
color pictures. 
T h e  system, 
which he duly 
patented, was 
to revolve a 
disk of glass 
divided into 
t h r e e equal 
sized sectors, 
e aC.h repre­
senting one of 
the three fun. 
damental col-
ors, and re­
volving it in 
front of the 
lens as the ex-

Scientific American 
refraction and refiection, of such a severe character 
that the projected image as seen upon the white sheet 
was a color distortion and a crude reproduction of 
nature. The extent of the defiection of the light rays 
in passing through the transparent thickness of the 
glass disk varied considerably, and in the resultant 
picture occurred an undue predominance of one or 
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two colors, which completely destroyed the natural 
effect. It is this system which is now being developed 
by various experiments in the field of chromo-pho­
togr:aphy, but which the original inventor abandoned 
for the foregoing reasons. 

By continuing his experiments Mr. Friese-Greene 
was enabled to overcome all the incidental difficulties 

pOlilures were 
be i n g made, 
each section of 
the sensitized 
film (corres­
ponding with 

Fig. 4.-Front view of stereo-chromo-('inematograph pro­
jector, showing how the twin lenses are alternately 

exposed by the shuttel". 

Fig. o.-A three-quarter view of the stereo-chromo-cinematograph, 
showing the mechanism for carrying thO' endless 

color band. 

in h er ent In 
his first ap­
paratus. H e  
abandoned the 
r e v o l v i n g  
glass disk and 
resorted to a 
prism placed 
in front of the 
1 e n s. T h i s  
y i e l d e d  a 
much m o r e  
s a t isfactory 
result but was 
n a t u r a l l y  
s o m e w h a t  
primitive and 
c o mmercially 
i m p r a c t i c­
able. Recent· 
I y, however, 
he has com· 
pleted a n d  
patented a n 
entirely new 
system, which, 
together with 
m a n y  other 
important im· 

provements he 
has effected in 
c o n  n e c tlon 
with the ap­
paratus itself 
(both camera 

and projector) 
and also in 
t h e prepara­
tion of the 

the size of the ordinary cinematographic picture) be­
ing exposed through one of the three color filters. 
In making the subsequent projection the colored disk 
was again revolved. in such a manner that the same 
relationship of picture to color filter that prevailed 
during the exposure of the negative· was repeated. 
The rays' of light consequently passed through the 
black-and-white film and thence through the color fil­
ter. The resultant picture was projected in accord­
ance with the well-known phenomenon of visual per­
sistence, producing the impression of a complete. three­
color image. 

The demonstration aroused considerable interest, 
but the inventor soon realized that such a system 
possessed one serious disadvantage. The glass disk 
had necessarily to be of a certain thickness-from 
one-sixteenth to one-twelfth of an inch-so that there 
was a certain depth of transparent glaSS through 
which the light rays had to pass before or after reach­
ing the color filter, depending on whether the color 
side of the disk was next to the transparent film or 
reverse. This fact produced disturbances in light 

Flgo. I.-!,he fa.ce of the camera with lenses 
removed. 

The shutter exposes one lens while the other Is closed to brlng 
a fresh section of 111m and its relative color IIlter before 

the lens aperture. In the aperture shown open, 
the blue Alter may be seen. 

DUGRA]( SHOWING )lETHOD Ol!' WORKING COLOR FILllS OJ' TWO Ll'INSES 

ALTERNATELY IN FRIESE-GREENlC'S CHROMo-CINEMATOGRAPHa 

Red (1) in first lens is exposed followed by Blue (2) second lens 
Green (3)" " " " U " Red (4) " " 

Blue (5)" .. .. Green (6) 
Red (7).. .. i. .. .. Blue (8) .. 

Green (9)" .. .. .. .. Red (10) 
Blue (11)" .. .. .. .. Green (12) 

Fig. IJ.-Interior of one side of the 
camera. 

Showing system and mechanism for operating the endless band of 
color Illters and how it is brought Into juxtaposition with 

the sensitized 111m before exposure and separated 
therefrom after expollUJ'e. 

STEREOSCOPIC MOVING PICTURES IN NATUBAL COLOB8. 

sensitized films, promises to improve chromo-photog· 
raphy. 

Through the courtesy of the inventor the writer 
was afforded an opportunity of examining the appar­
atus, and the whole process of taking and projecting 
films by this new system, for the SCIENTIFIC AMERICAN, 
while the accompanying illustrations, specially taken 
for these pages, serve to show the camera and its 
method of operation. At the time of writing some 
twenty films had been secur.ed, depicting varying 
scenes in natural life from incidents in busy streets 
to studies of insects and growingfiowers. Not only 
are the color effects obtained, but they are stereo­
scopically projected. The effect produced upon the 
screen is precisely the same as that obtained with 
ordinary stereoscopic photographs when observed 
through the hand instrument devised by Oliver Wen· 
dell Holmes. 

With this apparatus, moreover, a continuous picture 
is obtained, which is not the case in the ordinary 
machine. In the latter instance, as is well known, the 

(Oontinued on page 269.) 

Fig. 2.-Face of the machine, showing twin 
lenses for securing stereoscopic effects. 

The handle at the left drives the photog rephing 
mechanism, while on the right the 

sighting device Is shown 
closed. 



Stove or range top, kItchen, Lauer & Dem-
eter . .  . . • ... . • • . . • • . . . ... . . • . • • . . . • • • . . •  935,313 

Stoves, checker hrlck for hot blast, D. 
Lamond ... . ....... ...... .. . ... . ....... 935,372 

Straight edge or ruler, I. Lucas ... . . . .... .. 935,120 
Street and road building, composition for 

binding t Burfacing, and resurfacing pur-
poses in, J. H. Amles . ... . ... ..... ..... 935,572 

Stretcher, Rheubottom & Rayner . . . . . . . • . • .  935,056 
Submarine operations, apparatus for, P. E. 

Gillofl're .... . ... . ...... . ... ..... ... .... 935,485 
Switch stand, J. T. Farrell . . . . . . . . . . . . . . . •  935,005 
Switch throwing device, automatic, A. M. 

Mitchell ... • • • • • . .  . .  • • • . .  • . . .  • . . .  • • • • •  935,043 
Swivel, J. G. Owen .. . ........ .... . ..... . . . 935,627 
Telegraph key, G. S. Perry................. 935,164 
Telegraphy, apparatus for wireless, G. Mar-

coni . .......... .. . .... ......... 935,382, 935,383 
Telegraphy, transmitting apparatus for wire-

less, G Marconi . ........... ... . .... ... 935,381 
Telegraphy, wireless, W. W. Massie . . . . . . . 935,386 
Telephone apparatus, coin freed locking de-

vice for, H. Janke .... . .. .... . .. .. .... . 935,515 
Telephone exchanges, apparatus for facili-

tating communication between, A. T. M. 
Thomson ... . ....... ........ . .... . .... . 935,285 

Telephone exchanges, calling device for, N. 
E. Norstrom ... . .... ... .. ..... ... . . .. .  935,049 

Telephone mouthpiece guard, L. H. Web-
ster . .. . . . . . . ..... .... . .... ... . . .. . . .. 935,618 

Telephone system and the like, R. Hamilton 935,105 
Telephone Eystem, lock 011t, W. W. HilL . . . 935,024 
Telephone transmitters or receivers, anti-

septic protector for, F. Schilling . . • . • . .  935,274 
Thermostat, electric, J. R. Carpenter . . . .. . . 935,460 
Timber felling and sawing machine, J. W. 

Smith ..... .. . . . . ... . ... ... .. . ..... ... .  935,128 
Time recorder, C. E. Larrabee.............. 935,312 
Tinware and for the recovery of Bolder 

therefrom, method and apparatuB for 
cleansing articles of refuse, J. W. IDvans 935,477 

Tire, D. W. McLean . .. . .. . . .. .. . . . . ... . . . .  935,126 
Tire, C. F. Dinkle . . . .. . .. .............. . . . 935,192 
Tire, L. M. Nelson . .... .... . .... . . . . .... ... 935,396 
Tire, G. W. Sharpe . . . . . .. . . ... . .. . . . .. . . .. .  935,613 
Tire protective rivet, E. B. Stimpson ........ 935,332 
Tire, vehicle, C. H. Knecht ... .. .. . . . . . . . . . .  935,033 
Tire, vehicle wheel, H. M. & T. J. Deeth .. , 935,093 
Tires, coupling for the Inllating valves of 

pneumatic, C. McNellis • • • • . . • • . . . . . . . •  935,048 
Toaster, J. C. Hufman . . . . . . . . ... . . . ... .. . .  935,510 
Tool, combination, W. H. Carr .. . . . . . .... . .  935,459 
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Toy railway stations, dome for, H. C. Ives. 935,110 
Traction engine, J. P. Davis . • . ... . . • . . . . . . .  , 935,589 
Tree cover, W. w. Rob .. ts . .... . .......... .. 935,057 
Trench cutting machine, J. Witter . .. . . . . .. 935,288 
Trenching machines, propelling means for, 

C. W. Rood ... .. . . .. .. . .. .. . . . . . . . .. . 935,059 
Trimming shears for lawns, hedges, etc., O. 

Kampfe .. ... . . .. .. . ..... . . .. . . . .. ..... 935,309 
Trolley base Mansfield & Smith . .. .. . . .. . . . 935,040 
Trolley for traveling cranes, H. W. Israel .. 935,514 
Trolley switch plate, E. Heydon........... 935,304 
Truck, J. B. Brown ......... ; ........ ' ...... 935,139 
Trunk, W. E. McDermott . . . . . . . . • . . . . • . . . .  935,221 
Tube cutters, feed mechanism for, W. 

Cushing .... . . . . .... . .. . .... ... . . . . . . .. 935,467 
Tunnels and similar structures, air and 

water tight joint for, A. Lennon . . .. ... 935,376 
Turbine, V. Peterson ... . ... . ... .. . . . . . ..... 935,322 
Turbine, E. F. Rllllb .. . . . .. . . . .. . .. .. . . . . . . 935,403 
Turbine and internal combustion motor en· 

glne, combined, J. Hutchings . . . . . . . . . .. 935,512 
Turbine, elastic lIuld. G. Westinghouse, 

935,286, 935,567, 935,568, 935,569 
Turbine, lIul. pressure, G. We.tlnghouse . ... 935,438 
Tum table, R. J. M·cKelvey • • • • . • • . . . . . . • • •  935,045 
Tympan frame, adjustable, O. A. Harris ... 935,203 
Type for typewriting and other machines, 

O. C. Kavle ... . ... ............. ... .. . . . . 935,519 
Typewriter, L. P. Diss . • . . . . . . . . . . . . . . . . . . . 935,301 
Typewriting machine, E. E. Barney........ 935,575 
Underwear, F. F. Lewis . ..... .. ' ............. 935,158 
Valve, L. G. McCorry ... . .... . ....... . . . . .. . 935,044 
Valve, J. L. Judge . .. ..• • .• .• ..• .... 935,112., 935,113 
Valve, Serrell & Osbourn . . . . . . • ... . . . . . . . • • .  935,329 
Valve, H. A. & J. C. Owers . • . . . . . . . . . . . • •  935,541 
Valve, Frost & Morgan . . . . . . . . . . . . . • . . . • . •  935,597 
Valve, check, R. F. Kreiter . . . . . . . . ... . ... . 935,118 
Valve, combined pressure regulating and 

shut ofl', C. D. Miller . ... . .. . ... . ... .. . 935,217 
Valve for hydrants, stand pipes, and the 

like, H. S. Lange . .. . . .. .... . . . . . . . .. . . 935,373 
Valve for pneumatic drills, throttle, A. 

Levedabl . .. .... . ............... . . . . .. . 935,268 
Valve, gas engine admission, G. B. Petsche .  935,323 
Valve, gate, G. E. R. Rothenbucher ......... 935,233 
Valve gear, B. Smart ...................... 935,169 
Valve gear for elastic fluid engines, revers� 

Ible, R. Hennig ........................ 935,500 
Valve, globe, O. E. Fisher ......... .... ...... 935,360 
Valve mechanism, suction operated, A. Kil-

born . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 935,521 
Valve, pressure and vacuum steam heating, F. C. Gotr . . . . .. .. .. . ...... . ...... . ... .  935,599 
Vehicle coupling, J. R. White .. .. . . . . . . . .. .  935 ,134 
Vehicle gear casing, motor, J. C. Lott . .... .  935,036 
Vehicle, motor, A. Loomis ... .. . .. . .. .. . ... . 935,211 
Vehicle, motor, R. H. Bowman . . .. . . . .. . .. .  935,582 
Vehicle mud guard, H. J. ShrapneL . . .. .. . .  935,276 
Vehicle steering gear, R. H. Bowman . .. . . .  935,293 
Vehicle steering gear attachment, motor, F. Grime .. ...... ... . .... . . . . . . . . . ... . 935,601 
Vehicle wheel, D. I. Palsner............... 935,399 
Vehicle wheel, road, S. M. Brown . • . . . . • • • •  935,245 
Veh��e'lJa:edj�����.l� .. ��I��I�.� .�I.�� .. f.o.r: • .  �: 935,586 
Vending machine, stamp, Z. G. Sholes . . • • .  935,062 
Vessel, paddle wheel, D. Fletcher . . . • . . . . . .  935,198 
Veterl:t'iry obstetrical Instrument, C. Gabel. 935.362 
Vulcanizer, H. D. Bultman . .. . . . . . . ... . ... . .  935,295 
Wagon, J. W. Smith . ... .. . .. ... . . . . . . . ... 935,277 
Wagon, deUwry, F. W. Miller . .. . . . . . . . . . .  935,121 
Wagon loading device, R. Pederson ......... 935,052 
Wall blocks, slabs. etc., machine for mold-

Ing portable, H. B. Copeland • • . . . . . . . • .  935,246 
Washboard, E. A. Hodge • • .  · . . . . . . . . . • . . • •  935,026 
Washboard attachment, T. F. Hoban . • . . . . •  935,025 
Washboller, A. R. Pritchard............... 935,325 
Washer. See Fruit washer. 
Washing machine, J. D. Williams . . • • . . . • . .  935,441 
Washing machine, G. F. Whitcomb . .. .. . . . .  935,570 
Washing machine gearing, W. Ruthven, 

935,551, 935,552, 935,553 
Watch pocket, vest, L. B. Avery . . . . . . . . . . . 935,085 
Watches, dust proof sleeve for stem wind� 

Wat��g�o!J'etA��
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Water h,,"ter, F. W. Robertshow . . . . . . . . . .. 935,408 
Water purifying apparatus, J. C. W. Greth. 935,303 
Weighing device, A. C. Mather . . .. . . . . .. . . . 935,214 
Weight motor, D. D. Spracklen . . .. . . . . . .. .  935.422 
Welding and brazing tool. R. E. Bruckner .. 935,458 
Welding and calkin g machine, N. B. Robey. 935.232 
Welding' machine, electrical, W. C. Winfield 935.346 
Wen drilling, bull shaft drum for, J. A. 

Mauck . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  935,532 
Wheel brake, vehlcl .. , O. L. H .. rod . ... ... .  935,204 
Wheel guard, automatic, C. E. Gierding ... . 935,491 
Wind instruments. tone-connecting means 

for brass, J. Lockhart . . . .. . . . . . . . . . .  :.. 935,626 
Wind screen, E. K. Conover . .. . . . . . . . . . .. . . .  935,190 
Winding machine, bobbin. F.  La Chanelle . . . 935,263 
Winding mechanism. bobbin, T. G. Plant ... 935,230 
Window, W. L. Gillett . . • .. • • • • • • . . . . . . . . . . .  935,199 
Window lock, double automatic, G . . & J. A. 

Buttress . . . . . . . .... . ... .. . . . .. .. . . .. . .  935,584 
Wire drawing machine, H.L. Thompson, 

935.335, 935,336, 935,564 
Wire fabric for bed springe and couches, B. 

H. -Jones ... . .... .. ............. " ....... 935,308 
Word meter, H. I. Watts ..... . � .. ........ . 935.178 
Wrench, W. G. Dicker ..... ........... ..... 935,002 
Wrench, A. & B. W. Fresko ....... , .......... 935.482 
Wrench, J. A. Hemsley .................... 935,499 
Zinc from solutions of zinc sulfate, electro-

lytic winning of, Engelhardt & Huth ... 935,250 

A printed copy of the specification and drawing 
of any patent In the foregOing list, or any patent 
In print Issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., Inc., 361 Broadway, 
N .. w York. 

Canadian patents may now be obtained hy the in­
ventors for any of the Inventions named In the fore­going list. For terms . and further particulars 
addrese Munn 8< Co., Inc., 361 Broadway, New York. 

Scientific America.n 
Wood-working 
Machinery 

For ting, 
bon -sawing ed�e 
roO mortisinJ{ j for 
workinll wood hI any man� 
ner. Send for catalolOUl A. 
The Seneca Falls M'I', Co. 
695 Water St., Seneca Falls, N. Y. 

Engine and Foot Lathes 
MACHINE SHOP OUTFITS, T OOLS AND 
SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO .. 120 Culvert St., Cincinnati. O. 

Veeder Counters 
to register reciprocating movements or revolu­
tions. Cut full size. 

Booklet Free. 
VEEDER MFG, CO, 18 Sargeant St" Hartford, Conn. 

Cyclometers, Octomete·rs, Tachometer., Ooonter8 
and.nne Oastings. 
Represented In Great BrJt.aln by 

Messrs • .  MARKT &- Co., Ltd., 6 City Road, }I'inshuJ"j Square, London, E. C., England. 

I Your PATENTS ncorporate:d f���!S 
Laws the most liberaL Expense the least. Hold meetings, transact 
business anywhere. Blanks. By-Laws and forms for maktng stock 
full-paid for cash. property or services. free. President Stoddard. 
FORMER SECRETARY OF ARIZONA. resident agent for 
many thousand companies. Reference: Any bank in Arizona 

STODDARD INCORPORATING COMPANY, Box8000 
PHOENIX. ARIZONA 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-The ntilization of 111) volt electric circuits for small furnace work. By.N. J.lonroe HopkIns. This valuable article is accompanied by de­tailed worKing drawtn61S on a la\"ge BcaJe, and the fur­na4Je can be mllde by any amateur who is versed in the nse of tools. This millie Is contained In SCIENTIFIC �:'E:a'I�t� it'ir�:�M6'.f.�in��·M\llt��d!.w.e

N�wc
y��'l< City. or by anybookselle� or newsdealer. 

FRICTION DISK DRILL 
FOR LIGHT WORK. 

HRI TlieRc Great Advantaa-el' 
The speed can btl instantly cr.anged from 0 to Hmo without 
.topp�ng or -IIhiftmg belts. Power Ilpphed can be graduated to dnve, with equal $afet� the smallest or largUit drills ;�= �ts .hrll�U:de �c��dlo!n ri!nrC:��:� 

W. F. k no. BAHNElI ()O., _l>lIahed 1812-
1999 Buby Street, Roeld'ord. TIl. 

TAUGHT 
T.:�:::ii:"�;::�::d '!::','l: J::rl�1�at!::�!�� 

telegraph meS8ll{les at any 
an !'.:z:p�rt operator would. 
$2 up; cinm!ar free. 

Concrete 
Reinforced Concrete 

-AND-
Concrete Building Blocks 

Scientido American Supplement 15411 contains an 
article on Concrete, by' Brysson Cunningham. 
The article clearly describes the proper com­
position and mixture of concrete and gives 
results of elaborate tests. 

Scientidc American Supplement 1538 glvgs the 
pr9Portion of gravel and sand to be used In 
concrete. 

Scientidc American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis­
cussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con­
crete construction, and their applicatioDs. 
These articles constitute a splendid text book 
on the subj�ct of reinforced concrete. Noth­
Ing better has been published. 

Sc��.�t�/!'o :;,m��:��erSu������; ��7 �grJ:ln
�ra�� 

tical notes on the proper preparation of con­
crete are given. 

Scientillc American Supplements 1568 and 1569 
present a helpful ac'count of the making of 
concrete blocks by SDencer Newberry. 

Scientillc American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientillc American Supplements 1547 and 1548 
give a resume in which -the various systems 
of reinforced concrete construction are dis­
cussed and Ulustrated. 

Scientillc Amencan Supplement 1564 contains nn 
article by Lewis A. Hicks, I n  which the 
merits and defects of reinforced concrete are 
a.nalyzed. 

Scientillc American Supplement 1551 contains 
the principles of reinforced concrete with 
some practical Illustrations by Walter Loring 
Webb. 

Scientillc American Supplement 1573 contains 
an article by Louis H. Gibson on the prin­
ciples of success in cOlicrete block manufac­
ture, illustrated. 

Scientillc American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientillc American Supplements 157&, 1576, and 
1577 contain a paper by Philip L. Wormley. 
Jr., on cpment mortar and concrete, their 
preparation and use for farm purposes. ,The 
paper exhaustively dl�8ses the making of 
mortar and concrete,· depositing of concrete, 
facing concrete, wood forms', concrete sIde­
walks. details of construction of reinforced 
concrete posts. 
Each numher of the Supplement costs 10 

�"tll. 
A set of papers containing all the articles 

above mentioned wlll be mailed for $1.80. 
Order from your newsdealer or trom 

MUNN m. CO.. Ino. 
361 Broadwa:y. New Yorh Cit,.. 

STEREOSCOPIC MOVING PICTURES IN ! the first lens. The effect is that in the 
NATURAL COLORS. I course of the exposures there is a cOn-

(OontinuecZ from page ie56.) I tinual
. 

cutting off of the res
.
pective colors. 

pictures are taken 

.

and prOjected inter- / That IS to say: �he� red �s exposed for 
mittently, the shutter both in the cam. the first lens, It IS ImmedIately succeed­
era and projector being a sector having i ed by the blue in· the second lens, fol­
an area approximately one-seventh of lowed in turn by green in the first lens, 
the area of a circle. While the shutter the latter then being cut off by the red 
is closed the film is jerked forward by in the second lens, then blue in the first, 
an interval equal to the height of a sin- succeeded by green in the second lens, 
gle picture on the' film. In the Friese-

I 
and so on. The accompanying diagram 

Greene apparatus, however, a continuous will
. 

best illustrate how
. 

the successive 
picture is secured, since the operation of' cuttIng off of the colors }S effected. 
the twin lenses is alternating, that is to I Another notable poi�t is that the in­
say, while one is closed the other is open. I ventor does not reqUIre three separate 
Consequently although the separate negatives taken through the red, green, 
films carry images intermittently re- I and blue color filters respectively and 
corded, the one secures those which the then similarly superimposing their trans­
other lost during the short space of time parencies through relative color filters 
its lens was closed by the shutter. to secure the three-color effect. Such is 

In regard to the arrangement of the the process generally followed in accord­
color filter and its manipulation a high- ance with the Ives system of still-life 
ly important development has been ef- color photography. By this last named 
fected. The color filters are disposed on process the film would obviously have 
an endless band of transparent celluloid to be three times the length of the mon­
in the order of red, green, and blue. ochrome record, in order to secure the 
Each filter is of the same size three fundamental negatives, and would 
as the cinematographic image on its need to be projected at three times the 
film, namely, %. inch deep by the stand- speed to secure the desired effect. Mr. 
ard width, and like the latter is perfor- I 

Friese-Greene, however, has ascertained 
ated along its edges so that the move- i that in cnromo-photography such a 
ment of the color filter and sensitized

' process is unnecessary when carried out 
films are synchronous and the two being I' upon his lines and that the continual 
kept in dead juxtapOSition. By reducing cutting in and out of the colors will en­
the thickness of the color filter medium I able them to be blended so easily and 
to the infinitesimal proportions of a thin ; rapidly that the brain sees the helio­
celluloid band all troubles concerning chromic image only. 
light.. refraction and refiection are com- It will be realized from a study of the 
pletely overcome. shutter arrangements in the accompany-

By reference to the accompanying il- ing illustration that each lens is insured 
lust ration showing the interior' of one an equal period of exposure. The shut­
side of the stereoscopic camera, its op- ter area is exactly one-half of that of a 
eration may be clearly understood, as complete circle, and as one lens aper­
well as the disposition of the color filter ture is being cut off the other is being 
band. Starting from the point A, which cut in, which materially assists in the 
is a pulley, the color filter band passes blending of the colors, through their re­
to and over the jockey pulley B, thence spective filters, there being an entire ab­
around the drum 0, where it picks up sence, from the eye point of view, of any 
the unexposed sensitized film issuing sharp line of demarcation. The sight­
from the unexposed-film spool-box at the ing and focusing of the camera follow 
top on the right, and' is superimposed on the usual practice in such cinema to­
the sensitized surface of the film. The graphic apparatus, as does also the 
color filter and film are now caught 1 method of operation for taking photo­
with their respective edge perforations I graphs, though certain improvements 
in dead register, and carried down I have been incorporated. The camera it­
through a guide channel D to the point self is practically the same size as that 
of expos�re behind the lens. As the I of

. 
the single-lens instrument, everyt�ing 

shutter IS closed the oscillating twin " bemg rendered as compact as pOSSible. 
pronged arm E falls, and the teeth en. The projector follows the lines of the 
gaging with the perforations of the two' ordinary instrument for this purpose, 
superimposed films pulls them down to- ! with the exception that there are two 
gether over the lens for a distance of I lenses placed side by side. Here again 
three-quarters of an inch-the height of, the exposure is intermittent. The two 
a cinematograph picture-and holds ,lenses are each fitted with a micrometer 
them firmly there during exposure. This screw so that their angle to one another 
completed, the turning of th e  driving I can be adjusted to a nicety and varied 
handle raises the pronged oscillating I according to the size of picture projected, 
arm E so that the films are released, and Which of course is relative to the dis­
the arm rising in its travel falls and tance of the screen from the projector. 
grips the films, once more jerking them The facilities whereby the angle of the 
down another three-quarters of an inch I lenses to one another is adjusted insures 
over the lens aperture. This cycle of op- that irrespective of the size of the image 
erations is repeated while exposures are I exact superimposition of the two· pic­
being made, successive filters and. cor- I tures projected from the twin lenses is 
responding sections of sensitized film; absolutely certain upon the same given 
being brought forward hi- this manner. ! area, 

As the exposed film surface and ·its II In the projector two similar endless 
color filter pass away from the lens they I color filter bands have to be used: Their 
travel together over another jockey PUl- , arrangement is very sim:lar to that 
ley and drum F, after which the two sep- adopted in the camera, and suitable de­
arate, the exposed film passing OVer the I vices are employed for keeping them in 
pulley G and ent&ing the exposed film I' absolute register with the picture :f'I.lm. 
box, where it is wound on the spool in It is quite impossible, therefore, for any 
the usual manner, while the color filter difference in register upon the screen 
band travels over the pulley H along the I. or confusion of color filter and its rela­
base board of the camera under the guide I tive picture to result. Moreover, there 
pulley I, up the back of the apparatus' is the same relationship in regard to the 
over pulley J and along the top to pulley cutting in and out of the respective color 
A and B to 0 where it picks up the -<Iters to secure the desired blending of 
sensitized film once more. The same the colors, so as to insure in conformity 
cycle of operations is repeated during I with the phenomenon of visual persist­
the period exposures are being made. 'I ence the impression of a perfect three-

The second half of the camera is ,pre- color image being conveyed to the brain. 
cisely the same in construction and op- I This result is also assisted by the fact 
eration as the first half. There is. one that projection is really carried out at 
important difference in the disposition I twice the usual speed, thirty-two pic­
o( the color filter band in regard to its I tures being thrown on the screen in the 
exposure, relatively to that in the other course of a second from the two lenses­
half of the camera. A blue instead of a I sixteen from each. Owing to the perfect 
red screen passes before the second lens I j!uperimposition of the pictures from the 
aperture synchronously with that before I (Oontinued on page 1nO.) 

Ple_ m.mion tlul SCIENTIFIC AMERICAN wluln wrifin6 to a4"ertiHrtI 



Scientific American OCTOBER 9, I909-

CI °fo d Ad rti° t I two lenses upon the white wall, remark· 
assl Ie ve semen S 'I able clearness and definition are ob· 

Adverti�lnjl inthls columll is 7a cents a line. l'iu Ie." tained the color beauty of the image be· 
than lour nor more tba.n ten line!'!o aocepted. Coun" t

. 
oeven words to the line. AU orders must be acc"m· , ing appreCIably enhanced by the stereo· 
panled by a remittance. Further Intormation sent on scopic effect w hich is produced. As also request. 

READ TmS COLUMN CARE�'ULLY.-Yon will and the two pictures depict continuous mo­
Inquiries tor certain classes of articles numbered In tion there is an entire absence of flick. 
oonsecU�lve order. If you manufacture tbe�e goods 
wr�te us at .once and we wHl .send yon tbe Da.me aud 
address of the porty de.irln". the !nt"ttnatlon, There 
IS no charge for this service, In "Tery case it is 
neceasa1'Y to Kive the number of' tbe inquiry. 
Wbere manufacturers do not respond promptly tbe 
inquiry may be repeatea. MUNN & co., Inc. 

BU SIN ESS O PPORTU N IT I ES, 

WILL FURNISH: capital fo� prOm()tinll good patent. 
hauobl.e fo� DUbhe utUt�. or other good enterprise 

t!;::Je�t'I:S �1l�:n;:'��'N AJ.dress P.L. GaUagher 

Inquiry No. 886S.-Wanted to buy nlckele)I(I for 
buttons. 

MANUFACl'CUERS, CAPITALISTS - I  will sell outrigbt Or mannfacture on �oyalty a most Valuable 
lfo�1��';;w��:� particulars, addre •• M. R. Sobnltz, 

Inquiry No. S91�.-For mannfacturers of "Wydt's 
Electro-Catalytlo Sparking Plug." 

A RARE OPPORT'G"NITY J>re6ents ttsalffOl'a hlgu 
olass salesman to b .. ndle an article Ofutillty needed on 

�ii���g�g.1!�rrar���r8�i�ii���:l�� =h':� 
PlAn. Standard GhI08ll!e). 9 W. Michlg .. n St" ChicagO. 

Inquiry No, S!l22.-Wanted theaddfil88 of Wortb· 
Ingtan Boller Co. 

PATENTS FOR SALE. 

FOR OUTRIGHT SALE or on royalty, U. S. Patent 
No. lm,lI«. DwadlBn Patent No. 118,600, dumP d1strlbu tor 
fo� du",p /Uain bins, needed 1n every e:evator. For 
fnrthe� information address J. R. PatU1l8On, Statl'or<l. K<maas. 

8O��':r�&.?',::an��:u;;,t;ro�h:.:t:�¥t��1::�� 
cu1l's. 

FOR SAT,E.-V .. lnablehoop-.bavlug])fttent, lmPl'OVes 
?:mttlr ��to:;;;�fb{, r:���re�,fn�����"m I� 
11 Flne Street, New York. 

C!:e':,��B,{�t2; d;;�titi.-Wanted the address of the 

FOR �ALE.-Self'8plnnlng top. 1IIechanl.mall lnslde; wlllspin live min utes with one w:\ndlnl<. Will sel l out· rlgbt or on royalty. IT. S. Patent 93'1,487, Angnst 17, 19O!I. T. N. Rood, Itasc .. , Tex. 

!I\Qoiry No. �969.-Wanted machines that make 
&ccortl!on dress plaiting (steam). 

FOR SALE·-A _ .. n and Cbeap article whlcb can 
be used for honae to bouse canv .... lng, For cash or 
royalty. For furtber Information add�_ Geo11!'e H. 
Pe ..... on. 8919 Parnell Avenue, ChIClljlO. 

FOR SALE, 

ering due to the shutter, the effect being 
practically the same as if one were reo 
sorting to the camera obscura. 

In order to secure the · requisite stereo· 
scopic effect in projection the apparatus 
for this purpose has necessarily to be of 
special design, Its general characteris· 
tics are plainly shown in the accompany. 
ing photographs ( Figs. 4 and 5 ) ,  There 
is the lantern body for carrying two 'l 
illuminants, one for each lens. The 
lenses themselves are rendered angularly 
adjustable by means of a micrometer 
screw so that in stereoscopic work the 
two images may be exactly superimposed 
upon the screen and yet at the same time 
rendering i t  feasible to use the appara· 
tus for ordinary work by cutting one· 
half of the lantern out of service. 

The operating mechanism while broad· 
ly following that of the ordinary single 
projector is simpler. The feed spools 
are carried on a common axle at the top 
and the films lead down to their respect· 
ive lines of travel through the gateway 
behind each lens, subsequently being 
wound up on the lower spools, these 
working synchronously through a cen· 
tral spring pulley drive. 

.Color projection can be effected either 
by a revolving disk carrying three equal­
sized sectors of red, green, and blue glass, 
respectively, the cutting in and out of 
each color being precisely the same as 
in the camera, That is to say, while 
one lens is being uncovered the other is 
being closed, so that in reality the image 
from one lens is being thrown on the 
screen at one time instead of the two 

II'OR SALEl.-lIlrudne lathe. swinj!8 93( tn. takes 26 In. exposures being made simultaneously as 
between centers. 'Complete with full eet cb�u.8e ge .. "" to cnt all size tbread .. 3 to 4Oin. Price only 'f«!.OO. Ad. in ordinary stereoscopic practice. It is 
dress L. F. Grammes &; Sons. AlIentoWli. p", the speed with which projection is made 
tu�:�uJ� ��"'P�-;:-I:��::tea�'!:':esgg§::��f.� and the cutting in and out of the colors 

M I SCELLANEOUS. 

HAIR GROWS when our Vacuum Cap 10 used a few 
mlnntes daUy. Sent on 00 d .. yo' free tr1al atonr expense. 

:�II1
d
r� 1>';,o�:,rtb��;' m�!l',!':�

a
t�lkJ�f.

r. M�:� 
V &Cuuw Cap Co .. 666 Barclay Block. Denver, Colo. 

Inqniry No. S9S')'.-Wanted, the mannfacturet'!l of 
the Van Winkle, Wood. &; Sons, and the Weber power 
meters. 

L I STS OF M A N U FACTU R ERS. 

Iuq,liry No. S990. For Information regardlnll 
sb oeo not made of leather but 8lmUar te) the same and 
are as durable. 

on each lens-about 25 per second-that 
in accordance with the peculiar law of 
visual persistence yields not only the 
natural color but also the stereoscopic 
effects. 

Though the <: ��ating diSk is the sim· 
plest means of projection, the color 
effects are not technically correct nor so 
beautiful as are produced by the endless 
traveling band, composed of small color 
screens red, green, and blue, succes· 
sively. This is attributable to two fac· 
tors. In the first place, as the rotating 
disk is placed in front of the lens there 
is a certain distance through which 

ca�::aSTA. 
O:�y500val��: "J'.:i c�g:n1,!��I���I����� uncolored light travels-that is, be­:;.���, �iOOr.lJ�,��unll & Co., Inc., Lt.t lJepart· tween the film and the color screen-

Inquiry No. S996. -Wanted addres.es of manu. and in projection there is a tendencY 
��u:�t macWneryfor wOl'k:\njI; orange wood man!· toward jumbling of the three colors into 

Inquiry No. N99')'.-Wanted tbe addre& of the 
the white light. On the other hand, 

manufacturers of bread or cake boxes. when the color screen is in immediate 

Inquby No. 9001.-For the address of progreosl"e juxtaposition with the film n o  white 
m .. nllfacturers of froit l_· 

light whatever is projected. 
In qoirY No. 901o.-Wanted to buy a. "Rector 

He1p -a-Phone. n 

InqutrY So. 9012.-Wanted to ""1' paplermaobe 
boxes In the shape 01 water melons, colored to resem­
ble melon',ete. 

10'lniry No. 9014.-For manufacturers ot mao 
chlnery. suppll .... , etc.. to equip a small plant lor the 
m .. nufacture of iridium·tlpped lIold nib makino: for 
founta.in pens-

InqolpY No. 9016.-Wante<l, machlnerynecessary 
lor an In8t .. Ua�ivn of a plant for rafleln". salt by & 
modification ot the Bessemer process. 

Inquiry No. 901 ')'.-W.nte�. the address of mann. 
facturers or dealers in card board plaster Or wood pulp 
tor plastering. 

Inquiry No. 901S.-Wanted, the addre.sof PI!rlIes 
m .. nufacturlng ".old-plated pens for use III cheap foon­
taln pel18. 

.JD?�tr�!:�\g-�:�n:��ot��:gft�l� 
llawdnst. 

Inquiry No. 9822.-Wanted. to bnl' a llllht small 
motor, not exceeding three pounds In welgbt, InclUdlng 
ever�tb1ng In goinll order. 

Iuqui1'Y No. 90'l3.-Wanted,to bny stlk Dlachtnes 
from ra·reellng, twiating,doubUn"., to tbe final process of ma�lng it Into cloth .... 

Inq"iry No. 9024.-Wanted, the address of parties 
who can mannfactufellre extIngw..hers of metal: 

Inquiry No. 9MlJ.-Wanted. address of rubber 
m8IJofacturers in Gel"m.&.DY. 

����: '��·v:!'��'-;;-Ji��ia�g,.�� 0: fo�rt:::. 
effiCient of expansion. 

InquirY No. 90!l1'.-Wan� the address of mann· 
facture ... of omall wOOden articles. 

Inqui1'Y No. 9MS. - Wanted, to bny a washing 
machine tbat I. run by .. ooll spring lnotor. 

The apparatus shown in the accom· 
panying illustrations is applicable to 
either disk or endless band operation, 
If the band is used it is only necessary 
to withdraw the colored screen sectors 
from the revolving shutter, which is 
readily effected by means of clips which 
hold the screens in position, the three 
remaining opaque se�tors acting as the 
cut-off between each successive color 
filter and its picture on the band. The 
band itself is carried over a jockey pulley 
and sprocket drum at the top of the pro· 
jecting mechanism and carried down 
through the gateway with the transpar· 
ent film against which it is tightly held 
during the instant of projection, Issu­
ing from the gateway it passes over a 
lower sprocket drum and jockey pulley, 
where it leaves t h e  picture film, which 
is wound on the spool below, the color 
band passing over a rigid horizontal arm 
shown in the Illustration set at an angle 
of about 45 deg., so that the upward 
traveling part may clear the field of the 
lens, passing over another similar angu· 
lar arm at the top wbicb deviates it 

(OoncZuded on page 271.) 
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once more over the top sprocket drum 
and pulley where it meets the picture 
film tta veling from the upper spool, and 
the operation is repeated. 

The, grave disadvantage of the revolv· 
ing disk is that the screens therewith 
have to be, as it were, standardized ; 
that is to say, must be such that they 
are equally applicable to any picture' 
that may be used in projection irrespect­
ive of the densities of . the color fllters 
used in photographing. This often de­
stroys or depreciates the true color 
effects and values. On the other hand, 
with the band it is possible to secure 
the same relative . color screens that 
were used in taking the picture, so that 
the latter is virtually projected through 
the same color fllters as were employed 
tor p.hotographing. 

With the band, moreover, a new fllm 
can be. far more easily fed into the ma­
chine. In this apparatus the gateway is 
of special design. The picture fllm has a 
short length of lead indicating succes­
sively red, green, blue, in the order in 
which the exposures are made. All that 
Is necessary to do is to open the gate· 
way, superimpose the one color fllter of 
the endless band upon its corresponding 
indication upon the lead, and then all is 
ready for projection. The apparatus has 
been demonstrated in London and PariS, 
and the possibilities of the Friese-Greene 
system, owing to its Simplicity and 
economy combined with truthfulness of 
color value and density, have attracted 
considerable attention. 

• ••• • 
'IRE VISITING W ARSRIPS-A COllPARlSON. 

( Continued from page 262.) 
point of bearing is most advantageous for 
her batteries and least advantageous for 
those of the enemy. 

Now, from what we have said above, it 
will be evident that when an all·big-gun 
ship meets one that carries a mixed arm­
ament of big �uns and guils of medium 
caliber, she will endeavor to place herself 
at sufficient distance from the enemy to 
be outside of the armor-piercing range of 
its mediUm-caliber guns and withiIi the 
armor-piercing range of her own big guns. 
She can only do this, however, by pos­
sessing a reasonable superiority of speed; 
and the greater her excess of speed the 
more completely will she be master of 
the position. 

Applying these facts to the "Connecti· 
cut," "Justice," and "Inflexible," we can 
see at once ' how completely the all-big­
gun, high-speed, flghting ship of to-day 
outclasses the big and medium gun, mod­
erate-speed battleship of the pre."Dread­
nought" period. The big·gun ship is 
'Vitally vulnerable only by the penetration 
of her waterline or of the barbettes and 
turrets in which the 12-inch guns are 
mounted. The greater part of the per­
sonnel of the pre-"Dreadnought" battle­
ship, on the other hand, is stationed at 
the numerous guns of the secondary bat­
tery, where they are protected by com­
paratively light armor; and even at the 
flghting 'range of flve miles they would 
be exposed to complete destruction by 
the high-explosive, 12-inch shells. 

GUN POWER.-Comparing the three 
ships on the basis of gun power, we flnd 
that the "Connecticut" carries four 12-
inch 45-callber guns, eight 8-inch ' 45-cali­
ber guns, and twelve 7-inch 50-caliber 
guns; the "Justice" mounts four 12-inch 
50-caliber guns and ten 7.6-inch 45-callber 
pieces; while the British "Inflexible" 
mounts eight 12-inch 45-caliber guns, but 
no secondary armament. Now, at a flght­
ing range of flve miles, the 12-inch gun 
of the "Connecticut," flring an 850-pound 
shell at 2,700 feet per second velocity, can 
penetrate 8 inches of Krupp armor ; the 
12-inch gun of the "Justice," flring a 731· 
pound shell with a muzzle velocity of 
3,000 feet per second, can penetrate 7 
Incites of Krupp armor; and the 12-inch 
gun ot the "Inflexible," flring an 850-
pound shell at 2,900 teet per second, at 
the same range can penetrate 9 inches .. 
Now, since the belt armor of the' "Con­
necticut" varies trom 11 inches amidshio 
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to 4 inches at the ends, and that of the 
"Justice" varies from 11 inches' to . 5% 
inches a t the ends, i t  follows that the 
vitals ot both these ships would be quite' 
secure against the attack of the "Inflex- ! 
ible" at this range ; although it would be 
possible for her to penetrate both ships 
at each end of the waterline. Since the 
12-inch guns of both the "Conne.cticut" 
and the "Justice" are protected by from 
10 to 12% inches of steel, they should 
be ·practically safe against penetration. 
On the other hand, the "Inflexible" would 
not fare so well, since her belt protection 
varIes from 7 inches amidships to 4 
inches at the ends, and she would be 
theoretically penetrable by the guns of 
both her opponents at flve miles range. 
Her 12-inch guns, however, with a turret 
and barbette protection. of 10 inches 
armor, would be secure' against pene­
tration. 

It should be borne in mind, however, 
that these flgures of penetration are ������������������ I worked out for impact at right angles to 

the arnwr. At these distant ranges the 
projectiles would be falling at an angle 
of several degrees, and therefore the ' re� 
sisting power of tIie armor on all three 
ships would be cOlisiderably higher than 
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that mentioned above. 
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"Connecticut" and the "Justice," could rid. � an:FG.gb�!",��:;'��:'li.. J�u::e�'�: 
C�.ra of Originall'aIenta. die the unarmored, but could not pene­

trate the armored portions of the "In­
flexible," whereas the turrets and 
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belt of the "Inflexible," they would have 
to be within 5,400 yards of that shiP. 
and the 7-inch battery would have to be 
within ' 4,000 yards ; while the 7.6-inch 
gun of the ','Justice" would have to be 
within 5,000 yards to effect penetration 
at normal impact. On the other hand, 
the 6-inch and 7·inch armor which pro­
tects the secondary battery of the "Con­
necticut," and the 5%-inch and 4-inch 
armor on the turrets and bases of the 
secondary battery of the F,rench ship, 
would be at the mercy of the "Inflexi· 
ble's" 12-inch guns. 

In this supposititious engagement to 
show the advantages of the "Dread-
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(j with the mixed armament, . the "Inflexi-
· ble" with an advantage of 6 to 8 knots 
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centration of flre on . each ship in turn, 
coupled with the vulnerablIity of the 
armored pOSitions of the secondary bat­
teries, and the great exposure ot 
the cre�s of . those batteries, would 
not go far " to offset the lighter 
armor protection of the "Inflexible." 
By taking skillful advantage of her 
superior speed, and if the gunnery on all 
three ships were equal, it is conceivable 
that she might win the flght Should 
she be getting the worst of it, on the 
other hand, her higher speed would leave 
her free to draw out of the conflict, when. 
ever her commander saw flt. From what 
we have said, however, it is evident that 
ship for ship she would be more than a 
match for ' either vessel alone, and in a 
duel she would probably close in to 6,000 
or 7,000 yards, and try to overwhelm 
the enemy quickly with her 12-inch guns. 
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