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STEREOSCOPIC MOVING PICTURES IN NATURAL
COLORS.

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIO AMERICAN.

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 mpon

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 fleld of chromo-pho-
tography, 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
inherent In

the white
screen is im-
perfect a n d
untrue. Mr.
William
Friese-
Greene, F. R.
A. S, F. R
M. S, exhib-
ited in Lon-
don as far
back as 1898
a series of
animated
natural-
color pictures.
The system,
which he duly
patented, was
to revolve a
disk of glass
divided into
three equal
sized sectors,
each repre-
senting one of
the three fun-
damental col-
ors, and re-
volving it in
front of the
lens as the ex-
posures were
being made,

=

his first ap-
paratus. He
abandoned the
revolving
glass disk and
resorted to a
prism placed
in front of the
lens. This
yielded a
much more
s a tisfactory
result but was
naturally
somewhat
primitive and
¢ ommercially
impractic-
able. Recent-
1y, however,
he has com-
pleted a n d
patented a n
entirely new
system, which,
together with
many other
important im-
provements he
has effected in
c o nnection

each section of
the sensitized
film (corres-
ponding with
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-kknown 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

Fig. 1.—~The face of the camera with lenses
removed.

The shutter exposes one lens while the other is closed to bring
a fresh section of film and its relative color filter before
the lens aperture. In the aperture shown open,
the blue fiiter may be seen.

DIAGRAM SHOWING METHOD OF WORKING COLOR FILMS OF TWO LFENSES
ALTERNATELY IN FRIESE-GREENE’S CHROMO-CINEMATOGRAPH.
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Fig. 8.—Interior of one side of the
camera,
Bhowing system and mechanism for operating the endless band of
color filters and how it is brought into juxtaposition with

the sensitized film beforé exposure and separated
therefrom after exposure.

STEREOSCOPIC MOVING PICTURES IN NATURAL COLORS.

with the ap-

paratus itself

= (both camera

Fig. 4.—F : and projector)

ig. 4.—Front view of stereo-chromo-cinematograph pro- Fig, 5,—A three-quarter view of the stereo-chromo-cinematograph, and  also in
Jector, showing how the twin lenses are alternitely showing the mechanism for carrying the endless th

e prepara-

exposed by the shutter. . color band. tion of the

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 secured, depicting varying
scenes in natural life from incidents in busy streets
to studies of insects and growing flowers. 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

(Continued on page 269.)

Fig.

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

The handle at the left drives the photographing
mechanism, while on the right the
sighting device is shown
closed,
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D

L . 935,372
Straight edge or ruler, 1.  Lucal 935,120
Street and road building, composition for

binding, surfacing, and resurfacing pur-

poses in, J A . 935,572
Stretcher, Rheubottom & Rayner . 935,056
Submarine operations, apparatus for, P E

GalOffTe .iivvvrverranereansannacnananns 935,485
Switch stand, J. T. Farrell................ 935,005
Switch throwing device, automatic, A. M.

Mitchell .. cceeeiiiieeeiieiiienineases 935,043
Swivel, J. G. Owen . 936,627
Telegraph key, G. S. Perry 935,164
Telegrn hy, apparatus for wireless, G. Mar-

................... 935,382, 935,383
Telegraphy, trnnsmitiing apparutns for wire—

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

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

tating communication between, A. T. M.

ThomSon .....ecess seesesesssasastanans 935,285
Telephone exchanges, calling device for, N.

Norstrom .......ccoceeeiinennennans 935,049
Telephone mouthpiece guand, L. H. Web-
.................................. 935,618
Telephone system and the like, R. Hamilton 935,105
Telephone system, lock ont, W. W, Hill.... 935,024
Telephone transmitters or receivers, enti-

septic protector for, F. Schilling....... 935,274

’I‘hermostat electric, J. R. Carpenter....... 935,460

Timber telling and sawing machine, J. W.
Smith .vveervirriirneeronacseescannasse 935,128
935,312

Tinware and tor the recovery of solder

therefrom, method and apparatus for

cleansing articles of refuse, J. W. Evans 935,477
Tire, D. W. McLefn....ccovesusnsncssncnss 935,126
Tire, C. F. Dinkle.. ... 935,192
Tire, L. M. Nelson.. ... 935,396
Tire, G. W. Sharpe......ccoevveaennes ... 935,613
Tire protective rivet, E. B. Stimpson.. . 935,332
Tire, vehicle, C. "KDECHt. s eurnrensssnrens 935,033
Tire, vehicle wheel H. M & T. J. Deeth.. 935,093
Tires, coupling for the inflating valves ot

pneumatic, C. McNelliS.eoerreernnnnnn . 935,048
Toaster, J. C. Hufman......... . 935,510
Tool, combination, W. H. Carr.. 935,459
Tool hold device, G. B. Ford. .. 935,361
Toy, explos ve, M. Armstrong.............. 935.083
Toy railway stations, dome for, H. C. Ives. 935,110
Traction engine, J. P. Davis..c.covveennnness 36,689

Tree cover, W. W. Roborts........
Trench cutting machine, J. Witter
Trenching machines, propelling means for,

C. Rood ....covvviiininiinnnnnnns, 35,059
Trimming shears for lawns, hedges, ete., O.
Kampfe ...ccevevenennancecennnnnsanaas 935,309
Trolley base, Mansfield & Smith.........,.. 935,040
Trolley for traveling cranes, H. W. Israel.. 935,514
Trolley switch plate, E. Hey OD.vosessesss 935,304
Truck, J. B. Brown..........cc. 935,139
Trunk W. BE. McDermott 935,221
Tube cutters, feed mechanism for w.
Cushing ....ovvveeevnnencnnsonncnnsonns . 935,467
Tunnels and similar structures, air and
water tigPt joint for, A. Lennon 935,376
Turbine, V. . 935,322
Turbine, E. F. Raah 935,409
Turbine and internal combustion motor en-
gine, combined, J. Hutchings........... 935,512
Turbine, elastic fluid. G. Westinghouse,
935,286, 935567 935568 935,569
Turbine, fluid pressure, G. Westinghouse . 935,438
Turn table, R. J. McKelvey..coeooeonnsns . 935,045
Tympan frame, adjustable, C. A. Hnrris 935,203
Type for typewriting and other machines,
Kavle........ ceseecasatareanns .. 935,519

0.

Typewriter L. P. DisS.evvnnrnnnens
Typewriting machine, E. E Bamey
nderwear, F.. F. Lewis..

Valve, L. G. McCorry

Valve, J. L. Judge.

Valve, Serrell & Os

Valve, H. A. & J

Valve, Frost & Morgan ...... .

Valve, check, R. F. Kreiter.............u..

Valve, combined pressure regulating and

shut off, C. D. Miller.......ovvvvunnn.n 935,217
Valve for hydrants, stand pipes, and th

like, S. LAnge....covennrenrcatannn 935,373
Valve for pneumatic drills, throttle, A.

Levedahl .......c.cecvveeciasnnccnnnans 935,268
Valve, gas engine admission, G. B. Petsche. 935,323
Valve, gate, G. E. R. Rothenbucher....... . 935,233
Valve gear, B. Smart......ccevvvueeansenns 935,169
Valve gear for elastic fluid engines, revers-

le, R, Hennig......covvevvennennnnnns 935,500
Valve, globe, C. E. Fisher .. 935,360
Valve mechanism, suction operated, A. Kil-

L4703 1 935,621
Valve, pressure and vacuum steam heating,

F. [e2e i 935,599
Vehicle coupling, J. R. White......... . 935,134
Vehicle gear casing, motor, J. C. Lott. 935,036
Vehicle, motor, A. Loomis............ 936,211
Vehicle, motor, R. H. Bowman...... 35,
Vehicle mud guard, H. J. Shrapnel 935,276
Vehicle steering gear, R. H. Bowman...... 935,293
Vehicle steering gear attachment motor,

.......................... .. 935,601
Vehlcle Wheel D. 1. Pnisner ...... .. 935,399
Vehicle wheel, road, 8. M. Brown.......... 935,245
Vehicles sdjustahle gripping link tor, C.

A, Case ... v.iiiiinenirnerneiiiiias ... 935,686
Vending machine, stamp, Z. G. Sholes..... 935,062
Vessel, paddle wheel, D. Fletcher.......... 935,198

Veterifary obstetricai instrument, C. Gabel. ggg 1362

Vulcanizer, H. D. Bultman................. ,295
Wagon, J. W. Smith .......... 935,277
Wagon, delivery, F. W. Miller.. .. 935,121
Wagon loading device, R. Pederson ......... 935,
Wall blocks, slabs. etc machine for mold-

ing ports.hle, H. B. Cbpeland.. ....... .. 935,246
Washboard, E. A. Hodge...-....... .. 935,026
Washhoard attachment, T F. Hoban .. 935,025
Washboiler, A. R, Pritchard............... 935,325
Washer. See Fruit washer,
Washing machine, J. D. Willlams.......... 935,441
Washing machine, G. F. Whitcomb......... 935,570

Washing machine gearing, W. Ruthve:
935551 935 552, 935 553
Watch pocket, vest, I.. B. Avel 5,085
Watches, dust proof sleeve tor stem wind-
ing, F. J. HugheS.....covivvennennnnss
Water cooler, A. N. Rose....... .
Water heater, F. W. Robertshow.
Water puritying appaéatus,t.ll] C. W. Greth. 332303

Weighing device, A Mather............. 21
Weight motor, D. D. Spracklen............ 935.422
Welding and hrazing tool. R. E. Bruckner.. 935,458

Welding and calking machine, N. B. Rohev 935,232
Welding machine, electrical, W. C. Winfield 935 1346
Well drilling, bull shaft drum for, J. A.
Mauck .......eiiiiiiiiiiiian., Ceenenn 935,532
Wheel brake, vehicle, O. L. Herod. .
Wheel guard, nutomntic, C. E. Gierding
Wind instr: ts, ting means
for brass, J. Lockhart ..................
Wind screen, E. K. Conover. .. 935
Winding machine, bobbin. F. La Chanelle...

Winding mechanism, bobbin, T. G. Plant... 935,230
Window, W. L. Gillett....c.cevenuen .t 5,199
Window lock, double automatic, G & J.

ButtreBs .........ccceiiiiiiiiieieeaiens 935 584

Wire drawing machine, H. L. Thompson
935,335, 935,336, 935,564
Wire fabric for bed sprlngs and couches, B
H. Jones ............ ..
Word meter, H. I. Watis.
Wrench, W. G. Dicker......
Wrench, A. & B. W. Fresko
Wrench, J. A. Hemsle ....................
Zine 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 1ist, or any patent
in print issued since 1863, 1 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., Inec., 361 Broadway,
New York. ’

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
golng list. For terms .and further particulars
n!ddress Munn & Co., Inc., 361 Broadway, New

Wood-working /z
Machinery w=

For ripping, croas-cnt-
ting, mitari f Ernoving,
borinyg, sercli-sawing edge
mont lme. mortising; for
working wood in any man-
ner. Send for cataloRue 4.
The Seneca Falls M’i’g Co
695 Water St., Seneca Falls, N

Engine and Foot Lathes

MACHINE SHOP OUTFITS, TOOLS AND

SUPPLIES. BEST MATERIALS. BEST

WORKMANSHIP. CATALOGUE FREE
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0.

Veeder Gounters

to register reciprocating

movements or revolu-

tions. Cut full size.
Booklet Free.

VEEDER MFG. CO,

18 Sargeant St., Hartford, Conn.
Cuclomefers, Odometers,
Toshimaelers, Counters
and Fine Castings.
Represented in G reat Britaln by

Messrs. Markt & Co., Ltd., 6

City Road, Kinshury Square,

Londnn, E. C Englami.
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Incorporate i

Laws the most liberal. Expense the least. Hold meetings, transact
business anywhere, Blanks, By-Laws and forms for making stock
full-paid for cash, property or services, free. Presidcnt Stoddard,
FORMER SECRETARY OF ARIZONA, residgent agent for
many thousand companies, Reference; Any bank in Arizona

STODDARD INCORPORATING COMPANY, Box 8000
PHOENIX, ARIZONA
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Your PATENTS

HOW TO MAKE AN ELECTRICAL
Furnace for Amateur's [Jse.—The utilization of 110 voit
electric circuits for small furnace work. By N. Monrne
Popkins. This valuable article is accompanied by de-
tailed wersingdrawings on a large scale,and the fur-
nace can be m:ide by any amateur who is ‘Versed in the
use of tools. This article is contamed in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1182, Price 10 cents.
For sale by MUNY & Co., Inc.,
City, or by anyhookseller or newsdealer.

FRICTION DISE DRILL

FOR LIGHT WORK.
Nsas These Great Advantagess il
The speed can be instantly changed from ¢ to 1680 without
atopping or skifting belts.” Power applied can be graduated
to drive, with equal safety, the amallest or largest drills
within fts range-a wenderful ernmemy fr thne and preat
saving m drill E# Send tor Dndll Cataiogue.
Ww. F. & JNO. BARNES 00.,
Esisbliahed 1872,
1999 Ruby Street, - -

Roekford, Tik

TELEGRAPHY TAUGHT

I" the bharest possthie time, The Omnigraph Automstic

with key ang sounder.

Beudh you telegraph messages at any

g&bli Justman expert operator would.
vk tyls, 32 up; cireular free,

OMNIGRAPH MFC. CO.
39R Cortlandt St., Mew York

Concrete
Reinforced Concrete

[Concrete l;;;lpc—iing Blocks

Scientifio American Supplement 1548 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.

Scientific American Supplement 1538 gives the
proportion of gravel and sand to be used in
concrete.

Scientific American Supplements 1567, 1568,
569, 1570, and 1571 contain an elaborate dis-
cussion by ieut. Henry Jones of the
various systems of reinforcing concrete, con-
crete construction, and their applications.
These articles constitute a splendid text book
on the subject of reinforced concrete. Noth-
ing better has been published.

Scientifio American Sulsplement 997 contains an
article by Spencer Newberry in which prac-
tical notes on the proper preparation of con-
crete are given.

Scientific American Supplements 1568 and 1569
present a helpful account of the making of
concrete blocks by Sbencer Newberry.

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

Scientific American Sugfiaments 1547 and 1548
give a resume in w] the various systems
of reinforced concrete construction are dis-
cussed and illusirated.

Scientific American Sugpiemant 1564 contains an
article by Lewis icks, in which the
merits and defects of reinforced concrete are
analyzed.

Scientific American Supplement 1561 contains
the principles of 1einforced concrete with
%%mleb practical illustrations by Walter Loring

ebb.

Scientific American Supplement 1578 contains
an article by Louis .. Gibson on the prin-
ciples of success in concrete block manufac-
ture, illustrated.

Scientific American Supplement 1574 discusses
steel for reinforced concrete.

Scientific American Supplements 1575, 1576, and
1677 contain a paper by Philip L. Wormley.
Jr., on cement mortar and concrete, their
preparation and use for farm purposes. The
paper exhaustively diseusses the making of
mortar end concrete, depositing of concrete,
facing concrete, wood forms, concrete side-
walks. details of construction of reinforced
concrete posts.

Each number of the Supplement costs 10

cOnts.
of papers containing all the articles
$1.80.

A set
above mentfoned will he mailed for

Order from your newsdealer or from
MUNN @ CO., Inc.
361 Broadway, New York City
N v
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™! to the infinitesimal proportions of a thin:

_the sensitized surface of the film. The
%color filter and film are now caught‘
with their respective edge perforations

i superimposed films pulls them down to-

_pulley G and entering the exposed film

BTEBEOBCOPIC MOVING PICTURES IN
NATURAL COLORS.

(Continued from page 256.)

pictures are taken and projected inter-
mittently, the shutter both in the came-

_era and projector being a sector havmg
an area approximately one-seventh of

the area of a circlee While the shutter
is closed the film is jerked forward by .
an interval equal to the height of a sin-
gle picture on the film. In the Friese-
Greene apparatus, however, a continuous

‘the first lens. The effect is that in the
[course of the exposures there is a con-
| tinual cutting off of the respective colors.
That is to say, when red is exposed for
the first lens, it is immediately succeed-
,ed by the blue in-the second lens, fol-
Ilowe(i in turn by green in the first lens,
the latter then being cut off by the red
in the second lens, then blue in the first,
|succeeded by green in the second lens,
and so on. The accompanying diagram
will best illustrate how the successive

picture is secured, since the operation of A Cutting off of the colors is effected.

the twin lenses is alternating, that is to
say, while one is closed the other is open.
Consequently although the separate
films carry images intermittently re-
corded, the one secures those which the
other lost during the short space of time
its lens was closed by the shutter.

In regard to the arrangement of the
color filter and its manipulation a high-
ly important development has been ef-

fected. The color filters are disposed on
:to be three times the length of the mon-

an endless band of transparent celluloid
in the order of red, green, and blue.
Each filter is of the same size

Another notable point is that the in-
ventor does not require three separate
negatives taken through the red, green,
and blue color filters respectively and

-then similarly superimposing their trans-

parencies through relative color filters
to secure the three-color effect. Such is
the process generally followed in accord-
ance with the Ives system of still-life
color photography. By this last named
process the film would obviously have

ochrome record, in order to secure the
three fundamental negatives, and would

as the cinematographic image on its,
film, namely, 3 inch deep by the stand--
ard width, and like the latter is perfor-
ated along its edges so that the move-‘
ment of the color filter and sensitized
films are synchronous and the two beingl
kept in dead juxtaposition. By reducing
the thickness of the color filter medium

celluloid band all troubles concerning -
light refraction and refiection are com- ;
pletely overcome. i

By reference to the accompanying il-:
lustration showing the interior of one
side of the stereoscopic camera, its op-i
eration may be clearly understood, as
well as the disposition of the color filter
band. Starting from the point A, which
is a pulley, the color filter band passes
to and over the jockey pulley B, thence
around the drum €, where it picks up':
the unexposed sensitized film issuing
from the unexposed-film spool-box at the
top on the right, and is superimposed on§

in dead register, and carried down
through a guide channel D to the point
of exposure behind the lens. As the |
shutter 1s closed the oscillating twin,
pronged arm E falls, and the teeth en.-|
gaging with the perforations of the two

gether over the lens for a distance of
three-quarters of an inch—the height of‘
a cihematograph picture—and holds
them firmly there during exposure. ThlS’
completed, the turning of the driving‘
handle raises the pronged oscillating
arm F so that the films are released, and
the arm rising in its travel falls and
grips the films, once more jerking them
down another three-quarters of an inch
over the lens aperture. This cycle of op-
erations is repeated while exposures are
being made, successive filters and cor-|
responding sections of sensitized film '
being brought forward in. this manner.
As the exposed film surface and -its
color filter pass away from the lens they
travel together over another jockey pul-
ley and drum F, after which the two sep-
arate, the exposed film passing over the

box, where it is wound on the spool in
the usual manner, while the color filter
band travels over the pulley H along the
base board of the camera under the guide
pulley I, up the back of the apparatus|
over pulley J and along the top to pulley
A and B to C where it picks up the
sensitized film once more. The same
cycle of operations is repeated during!
the period exposures are being made.
The second half of the camera is .pre-
cisely the same in construction and op-
eration as the first half. There is. one
important difference in the disposition
of the color filter band in regard to its
exposure, relatively to that in the other
half of the camera. A blue instead of a
red screen passes before the second lem:I
aperture synchronously with that before i

"graphic apparatus,

‘ordinary
!with the exception that there are two

‘tive picture to result.

need to be projected at three times the
‘speed to secure the desired effect. Mr.
i Friese-Greene, however, has ascertained
that in chromo-photography such a
process is unnecessary when carried out
upon his lines and that the continual
cutting in and out of the colors will en-
a.ble them to be blended so easily and
rapidly -that the brain sees the helio-
chromic image only.

It will be realized from a study of the

ihutter arrangements in the accompany-

ing illustration that each lens is insured
an equal period of exposure. The shut-
ter area is exactly one-half of that of a
complete circle, and as one lens aper-
ture is being cut off the other is being
cut in, which materially assists in the
blending of the colors, through their re-

"spective filters, there being an entire ab-

sence, from the eye point of view, of any
sharp line of demarcation. The sight-

iing and focusing of the camera follow

in such cinemato-
as does also the
method of operation for taking photo-
graphs, though certain improvements
have been incorporated. The camera it-
self is practically the same size as that
of the single-lens instrument, everything
being rendered as compact as possible.

The projector follows the lines of the
instrument for this purpose,

the usual practice

lenses placed side by side. Here again
the exposure is intermittent. The two
lenses are each fitted with a micrometer
screw so that their angle to one another
can be adjusted to a nicety and varied
according to the size of picture projected,
which of course is relative to the dis-
tance of the screen from the projector.
The facilities whereby the angle of the
lenses to one another is adjusted insures
that irrespective of the size of the image
exact superimposition of the two- pic-
tures projected from the twin lenses is
absolutely certain upon the same given
area,

In the projector two similar endless
color filter bands have to be used. Their
arrangement is very sim:lar to that
adopted in the camera, and suitable de-
vices are employed for keeping them in
absolute register with the picture film.
It is quite impossible, therefore, for any
difference in register upon the screen
or confusion of color filter and its rela-
Moreover, there
is the same relationship in regard to the
cutting in and out of the respective color
Glters to secure the desired blending of
the colors, so as to insure in conformity
with the phenomenon of visual persist-

' ence the impression of a perfect three-

color image being conveyed to the brain.
This result is also assisted by the fact
that projection is really carried out at
twice the usual speed, thirty-two pic-
tures being thrown om the screen in the
course of a second from the two lenses—
sixteen from each. Owing to the perfect
superimposition of the pictures from the
(Continued on page 270.)
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necessary to give the number of the inquiry.
Where manufacturers do not respond promptly the
inquiry may be repeatea.

MUNN & CO.; Imc.

BUSINESS OPPORTUNITIES.
WILL FURNISH canital for promotiog zood patent,
ﬁ:gghla'g etor blie utilit, .dnr fg‘?r g%mi (gltfjrprl:se
[e) well recommen . «la.
Prudential Building., Newark, N. J. aliagher

Inquiry No. 8865.—Wanted to buy nlckelold for
buttons.

MANUFACIURERS, CAPITALISTS — I will sel

outright or manufactuce on royalty a most valuable
inventicu. For full partio lars,address M. R. Schaltz,
Southampton, N. Y.

Ingniry No- 891KR.—For manufacturers of “Wydt’s
Blectro-Catalytio Sparking Plag.”

A RARE OPPORTUNITY pregents itsalffora high
class salesman to handle an article ofuttilty needed on
every atreet, i ever? home and storeas well as bhalls and
churcnes. S8abstauntialcommissions or strajgbt purchase
plan. Standard Chicago, 9 W. Michigan St., Chicago.

Inquiry Na. 3922.~Wanted theaddress of Worth-
ingtou Boller Co.

PATENTS FOR SALE.

FOR OUTRIGHT SALRE or on rovslty, U, 8. Patent
0. 922,944, Canadinn Patent No. 11&,6:36, dump distribu tor
or dump qrain bins, needed in every e'evator. For
}urther information address J. R. Pattinson, Stafford,
K anaas,

2

1uquiry No. 896 0.—For the address of the Wind-
z%zt-r& mc.a,. manufacturers of waterproof coliars and

WOR SAT,E.~Valuablehoo p-shavingpatent, imvroves
ality and greatly reduces onst of manufactare. For

her tnformation and particulars, inqnire Room 1709, .

11 Pine Street, New York.

X iry No, N966.—wW h of th
Col:le-ntcllet {mtor Co. anted tho address ¢

FOR SALE.—8elf-spinning top. Mechanism all insides
willspin five minutes with one winding. Wil sell out-
right or on royalty. U.S.Patent $37,487, August 17, 1909.
T. N. Reed, 1tasca, Tex.

accocrdlon dress plaiting (steam).

FOR SALE-—A small and cheap arlicle which can
be used for house to house canvassing.
royalty. For furtber information addresa
Pearson, 6819 Paurnel) Avenue, Chicago.

rre H.

FOR SALE.

FOR BALE— na lathe, swings 83 in., takes 251n.

weon centers. tnplute: with fall set chnuge kears

G 'cnt, a1 size threads, 3 to 401n. Price Only i . Ad.
dress L. F. Grammes & Sons, Allentown, Pa.

Inquiry No. KR9K0.—For the address of manufac-
turersa of martars and pestles thatareused bydruggists.

MISCELLANEOUS.

HAIR GROWS when our Vacuum Cap is used a few
minutes daily. Sent on 60 days’ free trial atour expense.
No dr or electricity. Stops falling bair. Cures
damdruff. Postal brings fllustrated bookiet. Modern
Vacuam Cap Co. §66 Barclay Block, Denver. Colo.

Inquiry No, 8987,—Wanted. the manufactarers of
thet Van Winkle, Woods & Sons, and the Weber power
meters.

LISTS OF MANUFACTURERS.

COMPLETE LLI31S of manufactorers in all [ites sop-
plisd at short potice 4t modarare rates. ani
Bperial Ilats compiled to rder at varions pricoe. Fs-

maten shoald be obtalnod o advence. Addreas
Munn & Co., Ine, Llat Deépartmuent, Box T73, New York.

TIuquiry No, 8990. For information vegarding
shoes not made of leather but similar to the 8ame and
are as durabie.

A LIST OF 1,500 mning and coneulting engineers on
curds. _ A very -valuable lst for crcularizicg, ete
Price §15.00. Address Munn & Co., Inc, List Pepart-
ment. Box 773, New YV eric.

Inguiry Neo. 8996.-Wanted addresses of manu-
tmurarce.gt machinery for working orange wood mani-
cure 8

Ingniry No. 8997.—~Wanted the addresa of the
manutacturers of bread or cake buxes.

Inquiry No. 9001.—For the address of progressive

manufacturers of frait jars.

Ingairy Na. 9010.—Wanted to buy a *Rector
Help-a-Phone.”

mquiry No, 9012.—Wanted to buy papier mache
boxes in the shape of watrer melous, colored to resem=
ble melons, ete,

lngniry No. 9014.—For manufacturers of ma-
chinery, supplies, etc., to equip a small piant for the
manufacture of iridium-tipped gold nib making for
fountain pens.

Ingriry No. 9016.—Wanted. machlnerynecessary
for an installation of a plant for refiting salt by a
modification of the Bessemer process.

1nquiry No. 901 7.—Wanted. the address of rnanu-
facturers or dealers in card board plaster or wood pulp
for plastering.

Inquiry No, 9018.- Wanted, the addressof parties
galmufacmrlnu gold-plated pens for use in cheap foun-
D penas.

In?uiry No. 9021 .—For manufacturers of machin-
ery m?{e mannfacturiug aleochol and turpentine from
8aW: )

I:m-lry No. giW%i—Wsnwd‘tlo bn{ghlmlhtisgxlal]
motor. not exceeding three pounda jn wvight, includin,
everythtng in going order. %

Iuquiry Neo. 90'23.—Wanted.,to buy silk machings
from re-reeling, twisting,doubling, to the final process
of making it into clothes.

Inguiry No. 9024, Wanted, the addressof parties
who gao ngnnufnetureﬁre extinguishers of metal.

Inquiry No. 90235,—Wanted, address of rubber
manufacturers in Germany.

Inquiry No. 90'26—Wanted, address-of partles
who make “iuvar” orother metals having a Jow co-
efficient 0f expansion.

Inquiry No. 9027.—Wanted, the address of manu-
faat 8 of amall den articles.

Inqgairy No. 9028.~ Wanted, to buy a wasbing
machine that is run by a coil spring motor.

Inquiry Neo. 9029, Wanted, catalnguer and sl
information A marhicery for bratding atraw in ppan-
raanitring struw Tigts.

,half of the lantern out of service.

able clearness and definition are ob-
tained, the color beauty of the image be-

scopic effect which is produced. As also
the two pictures depict continuous mo-
tion there is an entire absence of flick-
ering due to the shutter, the effect being
practically the same as if one were re-
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,
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 it feasible to use the appara-
tus for ordinary work by cutting one-

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 Iens, subsequently being

iwound 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,
Inagiry No. S969.—Wanted machines that make , each color being precisely the same as:

[in the camera.
For cash or'
Geo!

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
exposures being made simultaneously as
in ordinary stereoscopic practice. It is
the speed with which projection is made
and the cutting in and out of the colors
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 r.tating 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’
uncolored light travels—that is, be-
tween the film and the color screen—
and in projection there is a tendency
toward jumbling of the three colors into
the white Ilight. On the other hand,
when the color screen is in immediate
juxtaposition with the film no white
light whatever is projected.

The apparatus shown in the accom-
panying 1illustrations 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 isi
readily effected by means of clips which|
hold the screens in position, the three
remaining opaque sectors 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 downi
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 al
lower sprocket drum and jockey pulley,|
where it leaves the picture film, whichl_
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 which deviates it
(Concluded on page 271.)
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Practical and Instructve Sciendfc Books

AGRICULTURE—The New
By T. Byard Collins. 12mo.;
106 illustrations..............

A pupular outline of -the- mauy changes which
are revolutionlaing the methods of farming, and the
hablts of farm life, It IS8 one of the most prac-
t_lcaldtreauses on the subject which has ever been
issued.

oulture.

ALCOHOL —Industrial Aloohol. Its Manu-
facture and Uses. By John K. Brach-
vogel. 8vo.; 528 pages; 107 illustra-
tions, ..., 0 i veeevaa.. . 84.00

A practical treatise based oun Dr. Max Maercker's
*‘Introduction to Distillation,”” as revised by Drs.
Delbruck and Lange, comprising raw material,
mashing and yeast preparation, fermentation, dis-
tiilation, rectification and Eul’lﬂ{,‘ﬂtiﬁn of aleohol,
alcohnlometry, the value and significance of a tax-
free alcohol, methods of denaturing, its utilization
fer light, heat, and power productien, a statistical
review, and the United States law.

AMATEUR MECHANICS.—Home Mechan~
ics for Amateurs. By George M. Hop-
kins. 12mo.; 370 pages; 326 illustra-
tions. ..... ... e . 8L50

‘This is a thoroughly practical book by the most
noted amateur experimenter in America. It ap-
peals to the boy as well as the mole mature ama-
teur. Holidays and evenings can be profitably occu-
pled by making useful articles for the home or in
the )huilding of small engines or motors or sclen-
tiflc instroments.

AMUSEMENTS.—The Sclentific American
Boy. By A. Russell Bond. 12mo.; 317
pages; 340 Hlustrations -..%82.00

Thin 18 a Btory of outdoor boy life, suggesting &

Iarge nnmber of diversions which, aside rrom af-

fording entertainment, will stimulate in boys the

creatlve apirit, In each instakce complete prac-
tlc?l instructions are given for bhuilding the varlous
articles.

COMPRESSED AIR.—Compressed Ailr. Its
Production. Uses, and Application. By
Gardner D. Hiscox. 8vo.; 665 pages;

540 illustrations......

The most complete hook on this ®ubject. It
treats on ita physical and operative properties, and
is written by an expert. Taken as a whole it
might be called an encyclopedia of compressed air.

DIES.—Their Construction and Use for the
Modern Working of Sheet Metals. By
Joseph V. Woodworth. 8vo.: 384 pagea;
505 illustrations. ..83.00

A most useful book. and onme which should be in
the hands of all engaged in the press working of
metals; treating on the deslgnlnf. copnstructing, and
use of tools, fixtures and devices, together with
the manner fn which they should be used in the
power press, for the cheap and rapid production of
sheet metal articles.

ELECTRICITY.—The Standard Handhook

for Electr cal Eungineers. Written and

compiled by a Staff of Specialists. Second
miiition, corrected. 12mo; 1285 agos |
1260 illustrations. Bound iIn flexible
MOTOCCO < v vovessovnnannnnosaenans $4.00

A mew pockethook consisting of twenty sections;
each written by a speclalist of engineering experi-
ence and contalning the latest data aund information
regarding standard electrical practice,
ELECTRICITY.—Electrician’s Handy Book.

By T. OConor_Sloane. 761 pages; 6556
illustrations. ITlanzomely bound in red
leather, pocket-book style...

This work is intended for the practising elec-
triclan who has to make things go. Although the
principles of electricity and magnetism are treated,
the greater part of the book 18 devoted to prac-
tical handling of machinery, details of construc-
tion, and computations such as will be enceuntered
in every-day practice.

GAS ENGINES.—Modern Gas Engines and
Producer Gas Plants. By R. . Mathot.
8vo.; 314 pages; 152 lllustrations..$2.50

A practical treatise setting forth the principles
of gas engines and -producer design, selection
and installation of &an engine, comnditions of ver-
fect operation, producer gas engines angd their possl-
bilitles, the care of gas engines and producer gas
lants, with a chapter on volatile hydrocarbon , and
oil engines.

GAS ENGINES.—Gas, Gasol ne, and Oil
Engines. Including Producer Gas
Plantg. By Gardner D. Hiscox. 8vo.;

442 pages; 351 illustrations.....
A complete hook on the subject for gas englne
owners, gas englneers, and Intending purchasers of
gas engines, treating fully on tbe comstruction, in-
stallation, operation, and maintenance of gas,
gasoline, kerosene, and crude petroleum engines,
with special information on producer and suction
gases.

GAS8 ENGINES.—@as Engine Construct onm.
By H. V. A. Parsell and A, J. Weed.
8vo.; 304 pages; 145 illustrations. .$3.50

A Practical treatise describing the theory and
principles of the action of gas engines of various
types, and the design and construction of a half-
horse-power gas engine, with {llustrations of the
work in actual progrees, together with the dimen-
sloned working drawings giving clearly the sizes
of the various detalls.

HEATING.—Practical Steam and Hot
Water Heating and TVentilation. By
Alfred G. King. 8vo.; 402 pages; 304
illustrations. ........0iiveeu.....$3.00

An original and exzhaustive treatise, prepared for
the use of all engaged in the business of steam,
het water heating, and ventilation. The standard
and latest book published. Describes all of the
principal systems of steam, hot water, vacuum,
vapor, and vacuum-vapor heating, together with the
new accelerated systems of hot water circulation,

{ngilnding chapters on up-to-date methods of venti-

ation.

HYDEAULICH.-—Hydranlic Bagineering. By

Gardner D. Iiizcox.  8vo.; 315 pages;
305 illustratlonsS. ... .veueeyencn.- .$4.00
A practical work treating on the properties,

power, and resources of water for all purposes,
including the measurement of streams, the flow of
water in pipes or condults; the horse-power of
falling water; turblne and impact water wheels;
wave motors; centrifugal, reciprocating, and air-
lift pumps, etc,

INDUCTION COILS.—The Duki and Con-
struction of Induction Colls. By A.
Frederick Collins. 8vo., 295 pages; 160
illustrations. ......... .0 0000... .88

Thig work gives in minute details full practical
directlons for making elght different sizes of cofls,
varving from a small one giving a 34-imch spark
to a large one giving 12-inch sparks. The dimen-
slons of each and every part down to the smallest
screw are glven, and the descriptions are written
in language easily comprehended.

LATHE.—Modern American Lathe Practice.

By Oscar E. Perrigo. 8vo.; 424 pages:

314 illustrations.,.......... ey, -$2.50

A new hook describing and illustrating the very

latest practice fn lathe and boring mill operations,

as well as the construction of and latest develop-

ments {n the manufacture of these Iimportant
classes of machine tools.

00 PHYSICS.—Ex

0 on die making,

MAGIC. c, Stage Illusions, and Bci-

entific versiona. Including Trick
Photograph{i Compiled and edited by
Albert A. opkins. 8vo.; 568 pages;

420 illustrations...... 93.50
This very interesting volume is ackmowledged to
be ‘the standard work on maﬂ{lc. It appeals to the
professional and amateur allke. The illusions are
all explained in detsil, showing exactly how the
tricks are performed.

MECHANICAL MOVEMEN TS —Mechanical
Movements, Powers, and Devices. By
Gardner D. Hiscox. 8vo.; 403 pages;
1,800 illustrations........cc......$3.00

This is a collection of different mechanical mo-
tions and appliances, accompanied by appropriate
text, making it a bhook of great value to the in-
ventor, the draftsman, and to all readers with
mechanical tastes.

MECHANICAL APPLIANCES.—Mechanical
Appliances, Mechanical Movements, and

Rovelties of Construction. By Gardner
D. Hiscox. 8vo.; 396 pages; 970 ilius-
trations. ......ccii0nen00na-00...83.00

This hook, while complete I itself, iz in fact a
continuation of the author’s ‘‘Mechanical Mave-
ments, Powers, and Devices.”” The author presents
to the reader {nformatiou regn-ding nearly all con-
ceivable devices for ;ruodclug motion or accem-
piishing mechanical results.

SPECIAL OFFER: These two volumes sell for $3
each, but when they are ordered at one time from
us, we send them prepaid to any address in the
world, on receipt of $5.

PATENTS.—Practical Pointers for Paten-

tees. Ry A. Cresee. 12mo.; 144
PABESB. «iverettrainntatanananonyn $1.00
Contaiping vauluable information and advice on

the sale of patents and elucidation of the best
metbods employed by the most successful inven-
tors in handling their snventions. It gives exactly
that information and advice about handling patents
that should be possessed by every inventor who
would achieve success.
rimental Science. Ele-
mentary, Practical, and Experimental
Physics. By George M. Hopkins. In
two volumes. 8vo.; 1,105 -pages; 918
illustrations. Cloth, $5.00. Half mo-
rocco, RN ) A
This book treats on the various topics of physica
In a popular way and describes with rare clearness
and In detafl the apparatus used, and explains the
experiments In full, 80 that teachers, students,
and others interested in physics may readily make
the apparatus without great expense and perform
the experiments witbout difficulty,
PLUMBING.—Modern Plumbing INlustrat-
ed. By R. M. Starbuck. 892 pages;
10% x 7%, 66 full-page etxgravings.

D0

A comprehensive and up-to-date work illustrating
and describing the dralnage and vemtilation of dwell-
ings, apartments, and public bulldings, etc. The
very latest and most approved method in all
branches of sanitarv [nstallation are given.
PUNCHES.—Punches, Dies, and Tools for

Manufacturing in Presses. By Joseph
V. Woodworth. 8vo.; 483 pages; 702
fllustrations. ......... cesree. .. .34.00

This work {8 a companjon volume to the author's
other work entitled ‘‘Bies, Their Construction and
Use.”” It might well be termed an encyclopedia
punch making, die sinking, and
sheet metal ivorking.

RECEXPTS.—The 8cientific American Cyclo-
edia of Receipts, Notes and Queries.
dited by Albert Hopkins. Con-

taining 15,000 selected formulas. 8vo.;
734 pages. Cloth, $5.00. Sheep, $6.00.
Half morocco,. . ........ eserees..86.50

Over 15000 selected receipts are here collected,
nearly every branch of the useful arts being repre-
eented. The alpbabetlcal arrangement with abun-
dant cross references makes it an easy work to
consult. It bas been used with equal success by
chemists, techmologists, and those unfamillar with
the arts, and is a book which {s useful in the
laboratory, factory, or home.

REFEBENCE BOOK.—Scientific American

Reference Book. Compiled by Albert
A. Hopkins and A. Russell Bond. Con-
taining 50,000 facts. 12mo.; 516 pages;
illustrated. . .

This book deals with matters of interest to
everybody. It contalns 60,000 facts, and is much
more complete and more exhaustive than anything
of the kind which has ever been attempted. It is
indlspensable to every family and business man.
It 18 a book for every-day reference—more useful
than an encyclopedla, because you will find what
you want in sn instant in & more condensed form.
S8TEAM ENGINE--Modern Steam Bng-

neer ng in Theory and Practice, y
Gardner D. Hiscox. 8vo.;
405 {llustrations.................83.

This is a complete and practical work fssued for
stationary engineers and firemen, dealing with the
care and menagement of boflers, engines, pnmpw,
superheated steam, refrigerating machinery, dyna-
mos, motors, elevators, alr compressors, and all
other branches with which the modern engineer
must be famil ar.

TELEPHQNE.—Teolaphone Con straotion, In-
stallation, er?_n.g, Operation, and
gﬂgtegan;?. B§ WII?' Rad%ﬂ!e and

. Cushing, Jr. mo.; 1 pages;
125 iNlustrations,.... . g.

A practical book intended for electriciuns, wire-
men, engineers, contraciors, architects, and others
interested in the Iinstallation of _telephone ex-
changes in accordance with standard practice. In-
tricate mathematics are avoided, and all apparatus,
circuits, and systems are thoroughly described.
Selected wiring tables, which are very helpful, are
also included.

TOOLS.—American Tool Making and Inter-

........... criees.. .85

487 pages;
00

changeable Manufacturing. By Joseph
V. Woodworth. 8vo.; gﬁ pa!ées: 61())1
illustrations. ............. vese.. .834.00

A complete practical trea‘tl.se containing a valu-
able collection of drawings and descriptions of de-
vices, the results of the author’s own experience.
TOOLS—Modern Machine Shop Tools. By

W. H. Vandervoort. 8vo.; 552 pages:
673 {Nustrations........... .

A new aod fully illustrated work describing in
everly detall the constructien, operation, and
manipulation of botb hand and machine tools:
being a work of practical imstruction in all classes
0 machine whon practles.

WIRING.—Electric Wiring, Diagrams and
Switchboards. By Newton Harrison.
12mo.; 272 pages; 105 illustrations,

Thig work ia a thoroughly practical treatise on
electric wiring in all its hranches, beginning with
the simple circuit and working up to the practical
every-day problems, all belng presented in a simple
and iotellicent manner. It i8 fn every respect a
bandy, well written, Instructive, comprehbensive
volume on wiring for the wireman, foreman, com-
tractor, or electricfen.

Any of the aBove books will Be sent poddpaid on receipt of price.
Our complete catalogue of scleatific and technical books seat free on application

MUNN & COMPANY, Inc.,

Publishers,

361 Broadway, New York City

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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once more over the top sprocket drum
and pulley where it meets the picture
film traveling from the upper spool, and
the operation is repeated.

The grave disadvantage of the revolv-
ing disk is that the screems 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 filters
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
for photographing.

With the band, moreover, a new film
can be far more easily fed into the ma-
chine. In this apparatus the gateway is
of special design. The picture film 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 filter 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.

THE VISITING WARSHIPS—A COMPARISON,
(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\guns and guns 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 within 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, fighting 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-
ghip, 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
fighting Vrange of five 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 find
that the ‘“Connecticut” carries four 12-
inch 45-caliber guns, eight 8-inch ‘45-cali-
ber guns, and twelve 7-inch 50-caliber
guns; the ‘“Justice” mounts four 12-inch
60-caliber guns and ten 7.6-inch 45-caliber
pieces; while the British “Inflexible”
mounts eight 12-inch 45-caliber guns, but
no secondary armament. Now, at a fight-
ing range of five miles, the 12-inch gun
of the “Connecticut,” firing 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,” firing a 731-
pound shell with a muzzle velocity of
3,000 feet per second, can penetrate 7
inches of Krupp armor; and the 12-inch
gun of the “Inflexible,” firing an 850-
pound shell at 2,900 feet per second, at
the same range can penetrate 9 inches.
Now, since the belt armor of the “Con-
necticut” varies from 11 inches amidship

‘'WIND
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Your best negatives
deserve, and your

poorer negatives
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VELOX

It’s the only paper that is made
with sole reference to the require-
ments of the amateur negative.

IF your developer and finisher doesn't use
Pelox, write uss we will tell you of one
who does.

NEPERA DIVISION,
Eastman Kodak Co.,
ROCHESTER, N. Y.
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| THE “BEST” LIGHT

F 1a a portable 100 candle po wer light costing only two
cents per week. Makes and burns its own gas.
Brighter than electricity or acetylene and cheaper
than berosene. No Dirt. o Grease, No
Odor. Over 100 styles. Lighted instantly with a
match, Every lamp warranted, Agents Wanted
Everywhere.

THE ‘' BEST’’ LICHT CO.
87 E.&6th &t., Canton, O.
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Practical Drafting, Detailing, Designing

1 know exactly the quality and quantity of practical train-
ing, knowledge and up-to.date experience you re uire to

hold a position and advance to highest salary, and I give
working instructions at home mﬂ‘ COm) t and
freeinposition. Address CHIRF DR , Div.2¢
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Our new circular illustrates and de-
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Two Good Books for Steel Workers

Hardening, Temper-
ing, Annealing and
Forging of Steel

By JOSEPH V. WOODWORTH

Size 8% x9Y inches. 288 pages. 20! illastra-
tions. Price $2.50 postpaid

S is a practical work, treating clearly and
concisely modern processes for the heating,
annealing, for, 'mf. weldiug, hardening and

el,

tempering of steel, making it a book of great
value to toolmakers and metal-working mechanics
in general. Special directions are given for the
successful hardening and tempering of steel tools of
all descriptions, including milling cutters, taps’!
thread dies, reamers, hollow mills, punches and
dies and various metal-working tools, shear blades,
saws, fine cutlery and other implements of steel,
both large and small. The uses to which the lead-
ing brands of steel may be adapted are discussed,
and their treatment for workin,
conditions explained; also special methods for the
hardening and tempering of . special brands. A
chapter on case-hardening is also included.

The American Steel
Worker

By E. R. MARKHAM

Size 5% x8 inches. 367 pages. 163 illustra-
tions. Price $2.50 postpaid

THIS is a standard work on selecting, annealing,

hardening and tempering all grades of steel,

by an acknowledged authority. The author

has had twenty-five years’ practical experi-
ence in steel-working, during which time he has
collected much of the material for this book. Care-
ful instructions are given for every detail of every
tool. Among the subjects treated are, the selection
of steel to meet various requirements; how to tell
steel when you see it; reasons for different steels;
how to treat steel in the making of small tools, taps,
reamers, drills, milling cutters ; hardening and tem-
pering dies; pack-hardening; case-hardening; an-
nealing;_ heating apparatus; mixtures and baths,
the best kind, and why ; and in fact everything that
a steel-worker would want to know is contained in

this book.
« Thepriceof these

OUR SPECIAL OFFER : 73555,

: $2.50
each, but when the two volumes are ordered f%om
us at one time, we send them prepaid to any address
in the world on receipt of $4.00.

MUNN & COMPANY, Inc. Publishers
361 Broadway, New York
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to 4 inches at the ends, and that of the
“Justice” varies from 11 inches to 5%
inches at the ends, it follows that the
vitals of 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 ‘“Connecticut”
and the “Justice” are protected by from
10 to 1214 inches of steel, they should
be practically safe against penetration.
On the other hand, the “Inflexible” weuld
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 five 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 borme in mind,: however,
that these figures of penetration are
worked out for impact at right angles to
the armor. At these distant ranges the
projectiles would be falling at an angle
of several degrees, and therefore the re-
sisting power of the armor on all three
ships would be considerably higher than
that mentioned above.

The secondary armament, both of the
“Connecticut” and the “Justice,” could rid-
dle the unarmored, but could not pene-
trate the armored portions of the “In-
flexible,” whereas the turrets and
casements in which this secondary
armament is mounted could be com-
pletely destroyed by the ‘“Inflexible’s”
guns. Thus, for the 8-inch of the
“Connecticut” to penetrate the 7-inch
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 534-inch and 4-inch
armor on the turrets and bases of the
secondary battery of the French 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-

‘nought” type of battleship over the type

with the mixed armament, the “Inflexi-
ble” with an advantage of 6 to 8 knots
of trial speed (it will be understood, of
course, that an engagement would never
be fought at these maximum speeds)
would elect to place herself at the maxi-
mum effective range for her own guns,
which, if the weather were clear, would
probably be not less than five miles. Her
higher spee& would give her the same ad-
vantage which the ‘“weather gage” or
windward position, gave to the old fight-
ing frigates in the days of sail power and
the smoothbore. Her probable plan Of
attack would be to assume a position
somewhat ahead of the leading ship and
then concentrate the whole of her eight
guns upon that vessel, in the endeavor
to cripple each ship in detail; and it is
an interesting question whether this con-
centration of fire on each ship in turn,
coupled with the vulnerability of the
armored positions of the secondary bat-
teries, and the great exposure of
the crews 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 fight. 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 fit. 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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