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AN IMPROVED MAGAZINE HAND CAMERA.

Light, compact hand cameras capable of holding
several plates or films for quick, easy working are those
now mostly preferred by photographers. Our illustra-
tions show an instrument of this description which
contains many desirable advantages. It is the result
of much study and invention, by a practical amateur
photographer, Mr. F. A. Hetherington, by profession a
mechanical engineer, who, finding it so useful in his
own work, induced others to join him to further its
introduction to the photographic world.

In taking a picture with the camera only two move-
ments are required : first, the releasing of the shutter ;
second, the rapid changing of the exposed plate. Fig.

Fig. 1.—THE EXTERIOR,

1is an exterior view. The box is neatly covered with |ing stereoscope.

black pebbled leather.
aperture, which, when not in use, is closed by a felt
cap. Allof the manipulations are performed by means
of a key something like a clock key. One key aperture
is on the side of the camera for operating the plates,
while of the two on the front, one regulates the dia-
phragmplate and the other serves to turn the shutter
for time exposures. Two finders are provided for taking
the picture either way on the plate. On the side is the
focusing dial and the smaller aperture near it for re-
cording the number of exposures. There are no doors
in the camera.

The top of the camera, having the handle attached,
is constructed to slide out lengthwise and ordinarily
is locked in position by the upper finder, fitting into a
recess cut on the under sideof the cover. To obtain
access to the interior for the purpose of inserting or
removing plates, it is only necessary to depress the top
finder with the thumb and with the other hand slide
out the cover. It will be observed that there are no
projecting parts. A tripod screw plate is recessed in
the bottom of the camera for holding on a tripod when
time exposures are desired to be made.

The shutter and its propelling spring are secured to
a vertical sliding lens board, just inside of the front
end of the camera, and can be easily removed for ex-
amination. The shutter is exceedingly simple, con-
sisting, as shown in Fig. 2 (which is a front view), of a
vuleanite disk having two apertures, rotated, as shown
by the arrow, continually in one direction.
It is therefore always self-setting. Thus
one of the additional manipulations (the
setting of the shutter) usually found in
hand cameras is avoided. It is propelled
by a clock spring and gear on the rear side
of the shutter board, as seen in Fig. 3.

The shutter release lever, shown on the
right of Fig. 2, operates in a reverse way to
those in general use; that is, by drawing the
lever to the right the shutter is held until
the lever, on release of the finger, is pushed
back to its original position by the spring.
This movement releases the small pin stop
on the face of the shutter and allows the
latter to rotate one-half a revolution, until
the next stop on the shutter strikes the
release lever. A movement of this kind is
desirable in preventing the sudden side mo-
tion sometimes given to a camera in releas-
ing a shutter.

The pivoted hook shown in the recess in
the top of the shutter board drops into a
notch on the periphery of the shutter when
the latter is turned slowly around by a key
applied to the center, and holds the shutter
open for time exposures in the usual way. As the
shutter moves in one direction, after several exposures
the spring becomes weaker. To bring it back to its
former tension, the half-circular cam against which
the shutter release lever rests is rotated from the other
side of the board until it permits the lever to fall back
out of line with the stops on the shutter. Then thelatter
is rotated freely in the opposite direction by the fingers
or by the key attached to the center, which quickly
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winds up the spring. One winding will answer for
thirty-six exposures before there will be any appreciable
difference in the speed. The lever shown on the left
is for regulating or retarding the speed of the shutter,
its shaft passing through the shutter board as shown
at A, in Fig. 8, and, attached by a spring to a brake,
bears against the periphery of the spring-propelled
shutter wheel. Moving the lever to the extreme left
(Fig. 2) reduces the shutter to its slowest speed.

The key slot to the extreme left operates the dia-
phragm plate, seen on the other side more clearly in
Fig. 8, by the bent wire spring arm, at right angles,
passing through the lower end of the vertically-
sliding diaphragm plate. A guide, with slight notches

in its edge, arranged on the outer face of the
wheel casing, enables the operator when working
the diaphragm key on the outside to tell, by the
friction of the arm while passing over the guide,
when the apertures in the diaphragm coincide
with the center of the lens.

The lens is held by, and slides in or out, in a
brass tube. It is moved for focusing by an eccen-
tric strap attached to a shaft running to the side
of the camera, its crank (shown just beneath the
finder) engaging in a slot or guide on the inner
face of the focusing disk. The location of this
disk is seen in Fig. 1. The lens and shutter com-
partment is separated from the magazine by two
sliding vulcanized rubber divisions, as shown.

The magazine consists of a series of metal plate
holders or carriers hinged together at their base
by links something like‘a chain, a rod running
lengthwise under each carrier and the ends pro-
jecting beyond about an eighth of an inch, travel-
ing in slots in metal plates as shown just above
Cin Fig. 3. The slots at a certain distance from
the rear turn at right angles downward. The
operation is similar to the old fashioned revolv-

When a carrier is turned down,

On the front is seen the lens  the others are advanced forward.

As shown, half of the plates have been exposed, and
turned down. Each carrier has a notch in its edge in
which two arms attached (one on each end) to an
actuating key shaft engage ; these arms are kept down
upon the horizontally placed carriersby aspring, C, on
the shaft. To change a carrier from a vertical to a
horizontal position, the key is placed in the key slot
and turned backward, which raises the two arms until
they slide by and catch, the backof the ecarrier. Then,
by reversing the key, the carrier rotates downward.
A special stop at the same time darts through an
opening in the side of the camera, and holds the ad-
vanced carrier firmly in the focal plane. While a car-
rier is moving downward, its corner engages with a
star indicator wheel having a friction bearing plate at
its center and figures on one side, which are visible on
the outside through an aperture in the case of the
camera and show the successive number of plates ex-
posed. Each metal holder is flanged back, so that it
overlaps and protects the following plate from light.

To return the carriers from a horizontal to a vertical
position, the key-actuating shaft is turned back as far
as it will go and a special catch, B, drawn upward.
This locks the shaft and permits each carrier to be
drawn back by the hands and enables any particular
plate to be selected for development. When the car-
riers are all thus drawn back, the cateh, B, is pushed
down, after which they can only be operated by the

Fig. 3—THE INTERIOR,
THE HETHERINGTON MAGAZINE HAND CAMERA.

key. The actual operation of the camera is very sim-
ple and quick. It is made of the best material and
workmanship, is light, compact and certain in its
working. We have used it with much success.

After one lot of plates have been exposed, it is a very
simple matter in a closet or changing bag to remove
them and insert fresh ones. The camera was awarded
a medal at the New York Joint Exhibition of Photo-
graphs in 1891. Itshould be a most useful companion
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to any desiring to do good work with the least incon-
venience. It is manufactured by Hetherington & Hib-
ben, after Mr. Hetherington’s patents, at Indianapolis,
Indiana, the trade agent for New York being Mr. A. L.
Simpson, 66 Broadway, New York.

Relation of Voltaic Electromotive Force to
Molecular Velocity.

In a recent research published in vol. viii., p. 63, of
the Proc. Birm. Phil. Soc., 1892, it is shown by means
of an extensive series of sixty-four tables of measure-
ments of mean volta electromotive force that the dilu-
tion of the liquid of a voltaic cell by means of water or

Fig. 2—THE SHUTTER.

alcohol, the lZquefaction of either the positive or nega-
tive metal of the cell by means of mercury, the délu-
tion of either of these amalgams by means of mercury,
the délution of one solid metal by means of another in
an alloy, is universally attended by an increase of mean
electromotive force of the diluted and diluting sub-
stances, and consequently also of the actual electro-
motive force of the diluted one, provided that in all
cases no chemical union or other chemical change
occurs in the mixture. The manifest explanation of
this extensive general result is that by the act of solu-
tion or dilution the molecules of the active substance
are separated farther apart, and consequently acquire
increased velocity of motion. In proportion, however,
as chemical union occurs, the gain of electromotive
force diminishes and is converted into a loss, and the
loss is larger in proportion as the chemical union is
stronger. The method enables chemical compounds in
alloys, amalgams, and electrolytes to be distinguished
from mere mechanical mixtures.—@. Gore, F.R.S.

.

Flared Coal Tar for Waterproofing.

According to the Revue des Travauzx Publics, the
use of coal tar as a means of rendering masonry imper-
vious to water is much favored in France. There are
two ways of preparing the tar for this use—boiling and
flaring. The former method is suitable for surfaces in-
tended to be exposed to the atmosphere, while the lat-
ter is appropriate for surfaces to be covered up by ma-
sonry, earth, etc. By adding to the coal tar a paste
made by dissolving India rubber clippings
in benzine, a coating may be obtained which
is still more resistant, elastic, and durable.
Forroofs the heat-absorbing quality of these
black varnishes may be overcome by dust-
ing them with any permanent white earth
before they are quite dry. For masonry to
be covered up, the use of flared tar is highly
recommended. This is prepared by boiling
the tar in a caldron, and filling a bucket
two-thirds full from it. The tar is then
lighted at the surface, and allowed to blaze
for 15 or 20 minutes, being constantly stirred
‘the while with an iron rod. When a drop
from the blazing bucket upon cold stone has
the consistency of thick soup, the flare is
extinguished by covering down the bucket
with an iron lid. The tar will then be re-
duced to one-third its original bulk, and it
must be spread as rapidly as possible upon
the work with a cod-tail brush of vegetable
fiber—care being taken to dip often, so as to
prevent its cooling and hardening prema-
turely. If the flaring process is prolonged
beyond the proper moment, the result is a
brittle product like sealing wax. When the
flare is stopped at the right time, the resultant tar
adheres very firmly to any surface, and can be immedi-
ately covered up with earth. It has a skin both hard
and tough, underneath which is a viscous layer about
1-25 of an inch thick, which preserves its integrity for
any length of time.
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Internal Combustion Engines.

At a recent meeting of the Engineers’ Club of Phila-
delphia, Mr. Paul A. N. Winand presented some figures
as to the cost of power in using internal combustion
engines.

‘“The attendance in gas and oil engines is probably
not more than in the engine part of the steam engine,
and in the newer styles of gas engines, working without
slide valve, the amount of lubrication is also about the
same, and in a comparison between the two classes of
engines, these items can be omitted.

‘“ Considering the question of cost of power ir a gen-
eral way, that is, independent of any combination with
other apparatus, gas and similar engines are often
cheaper to run than steam. Illuminating gas costs
generally from $1.00 to $1.50 a thousand. As shown in
the Society of Arts trials, a gas engine of about ten
horse power can be run with 226 cubic feet of gas per
brake horse power. Better results than this have been
obtained, but at this figure the cost is 2'2 to 3'3 cents
per horse power. This is about equalto13to 19 pounds
of coal at $3.50 a ton. Nevertheless, it is mostly cheaper
than steam for powers up to fifteen horse power, es-
pecially when the plant is runspasmodically. When a
gas engine is used to make incandescent electric light,
22 cubic feet of gas will be used for about nine 16 candle
power lamps, or 140 candles. The same amount of gas
burned as such would give only about90candles. The
number of lamp hours per year will decide as to
whether it is cheaper to burn gas directly or not.

“In actual work a gas or oil engine keeps more nearly
to its original economy than a steam engine, because a
steam engine will run with valves and pistons in bad
order, while a gas engine refuses to go if the supply of
gas is not about properly adjusted.

“In an official statistical inquiry as to the economy
of power, made by the authorities of Birmingham, the
fuel consumed was much higher than might be expect-
ed from published results of tests, on non-condensing
engines being not below 9-6 pounds, with an average of
eleven pounds of coal per horse power hour.

“Qil or gasoline can be used with about the same
efficiency as gas. One gallon of oil is about equivalent
to 180 cubic feet of illuminating gas, and, accordingly,
it takes about one-eighth of a gallon per horse power
hour. This, at 5 to 10 cents a gallon, is equivalent to
744 to 314 pounds of coal at $3.50 per ton.

¢ With natural gas 15 cents per thousand, one horse
power costs about one-fourth of a cent, as it takes only
about 16 cubic feet per horse power hour, and it would
take three to four times as much gas firing under a
boiler for the same power. Using the coal in a pro-
ducer to make gas and then using it in the gas engine
for power is one way of running a gas engine plant.
The efficiency of a gas apparatus is from 70 to 80 per
cent. With such an apparatus, a consumptionof 0935
pound of coal has been attained in France, and even
0°883 recently per horse power hour in England.”

Mr. Strong—One of the most interesting papers I
have read on the subject of the cost of power was by
Sir William Thomson, in 1881. In this paper the
sources of power were divided into four, which were
wind power, falling water, tidal energy, and coal. The
first two of these are due directly tothesun’sheat, and,
what might at first appear strange, the first of these
has had more to do with the comfort and progress of
this world than any other power, and it is probable
that the time will come again when wind power, in con-
nection with some such apparatus as the storage bat-
tery, will again do the work of the world.

Tidal energy and water power he regarded as insig-
nificant. The burning of coal he also considered asone
of the sources of power which was derived from the
sun’s energy.

Prof. Elihu Thomson read a paper in Boston recent-
ly, and said that the hope of the electrical engineer
was in the steam engine, or that the mechanical engi-
neer would produce cheaper power than by the steam
or gas engine.

Clark says that it is possible to use 40 per cent of the
energy in the coal through the gas engine, while the
best steam engine only uses 13 to 14 per cent.

The difficulty in the way of introducing producer
plants and gas engines is the first cost and the difficulty
of starting the engines, but this latter difficulty will
probably be soon overcome, and the gas engine will
then supersede the steam engine in many cases. We
have been engaged in designing an engine which is to
make a horse power on 13 pounds of water, and in the
boiler we expect to carry 180 pounds pressure, allowing
the gas to escape at 250°, and evaporating 12 pounds of
water to a pound of coal.

Ni1TroUs acid as a disinfectant had been proposed
some years ago because of its peculiar property of be-
ing an oxidizing as well as a reducing agent. H. Born-
trager employs the following combination containing
20 per cent sodium nitrite : One part sodium nitrite and
one part gypsum are melted together ; aftercooling the
mass is powdered and preserved in well-stoppered re-
ceptacles. Two parts sodium bisulphate and one part
gypsum are also melted together and, after cooling,
powdered. Both powders are now mixed and preserved

] in dry and tightly-stoppered containers.
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If this pow-
der be thrown into water or substances to be disinfect-
ed, a uniform evolution of nitrous acid takes place,
which rapidly destroys foul odors.—Pharm. Central-
halle,

A COMBINATION ACCOUNT AND BILLING BOOK.

A book which combines within itself three books,
such as used in mercantile business, is shown in the
accompanying illustration, and has been patented by
Mr. James E. Depue, of Oakland, Cal. The combina-
tion embraces a general ledger, a sales book or personal
ledger, and a billing book, and is designed to lessen
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DEPUE'S LEDGER, SALES AND BILLING BOOK.

the labor of the book-keeper, and facilitate the keep-
ing and rendering of accurate accounts, while doing
away with a multiplicity of books. The book con-
tains two classes of leaves bound together, main or
entry leaves and intervening transfer or copying leaves,
whereby a press copy may be taken of the writing on
the main leaves. Each of the latter has its inner end
portion ruled to form a column of ledger spaces, the
front portion of the sheet having, opposite each ledger
space, aspace corresponding totheleavesin asales book
or a billhead book, ruled to enter the usual itemsof ac-
count, dates, charges, ete., each of these spaces also
bearing a special number printed in copying ink. This
outer portion of each main leaf is designed to be de-
tached when desired, for presentation as a bill or
memorandum, and this portion of the sheet is there-
fore separated from the ledger spaces by a vertical row
of perforations, to facilitate its ready removal, a press
copy of the account being previously taken on the copy
or transfer leaf. The latter, remaining bound up in
the same book as the main sheets, shows the general
ledger account from the inner portions of the main
sheet, and the personal ledger or itemized accounts
from the outer portions, and may also be detached for
presentation to customers if required, a bill being thus
ready to detach and present to a customer at any
time.

*

A DESK INK BOTTLE.
An ink bottle particularly adapted for use on school
or other desks is shown in the accompanying illus-
tration. It is provided with a simple, convenient, and

HALL'S INK BOTTLE.

reliable attachment, affording means for thesecure con-
nection of the filled bottle with an aperture in the desk,
the orifice in the bottle being flush with the upper sur-
face of the desk top and the body of the bottle being
hung in the desk. The aperture in the desk is made of
a size suitable to receive a cylindrical thimble with a
radial flange, which, when seated on the desk top, re-
tains the thimble in place. The neck of the bottle has
an exterior thread loosely fitting a thread within the
thimble, so that the parts are readily secured together
in place as shown. The neck of the bottle is designed
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to be closed by a cork, and a laterally swinging cover,
as shown, may be used if desired.

This improvement has been patented in the United
States and Great Britain by Mr. William F. Hall, Box
247, Rapid City, South Dakota.

—— s cere—
How Soclety is Indebted to Imvention.

In the * Relation of Invention to the Conditions of
Life,” in the Cosmopolitan Magazine, Mr. G. H. Knight
says:

With each step in industrial progress not only is the
greater the number who can be warmed, fed, and
clothed and the better are their life conditions, but in
default of such progress a vast majority would not have
lived at all. It is to industry guided by scientific meth-
ods, and to science that concerns itself with practical
applications of its discoveries, that we are indebted for
such magical arts as that which makes light itself de-
pict for posterity the very features and expressions of
the life it once illumined ; for the kindred art whereby
scenes in the most remote regions are made to pass in
realistic panorama before the pleasantly cheated vision ;
for the instrument which, having analyzed the sun-
beam and revealed the chemical constituents of distant

constellations, becomes, in the hands of the metal-

lurgist, the means of determining the precise instant at
which to arrest the process of ‘‘conversion” in the
Bessemer steel manufacture. It isto invention that
society is indebted not alone for the refinements, but
for every necessary of modern life; for food, clothing,
and shelter ; for the arts of spoken, written, and print-
ed speech ; for the means of flashing the very voice to
a listener in a distant city, or catching the fugitive,
tremulous tones and storing them for the delectation
of generations yet unborn ; for music, poetry, and the
plastic arts ; for locomotion by land, by sea, and even
through the circumambient air; for the gift of sooth-
ing with healing wings the bed of anguish; for the
ability from this tiny speck of earthly life to sound the
abysses of time, thought, and space.
———lr e A - A e —

Wormy Tobacco.

In answer to a communication of Mr. E. L. Moore, of
Glidden, Texas, relating to insects damaging stored to-
bacco, Prof. C. V. Riley says:

The question relates to the so-called cigarette or to-
bacco beetle (Lastoderma serricorne). This is a cosmo-
politan insect, which feeds, all over the world, on a
number of stored food products, and which, curiously
enough, seems to have a preference for pungent stuffs,
such as pepper, tobacco, etc. It has even been record-
ed as feeding upon Persian insect powder, probably,
however, after this useful insecticide has lost some of
its power through partial exposure to the air. In this
country it has done considerabledamage in tobacco
factories, particularly from Baltimore southward. The
female beetlelays her eggs in exposed tobacco, and from
these there are hatched small white larve, which feed
extensively for some weeks, afterward transforming to
pup@® and issuing again as perfect beetles in from two
to five months after the eggs were laid. Every precau-
tion should be taken in factories to leave as little ex-
posed tobacco about as possible, particularly at night,
as the insects fly by preference at this time and lay
their eggs. The factory windows should not be left
open, and persons engaged in rolling cigarettes and
cigars should cover their tobacco at night, while all
waste tobacco should be swept up carefully and placed
in some closed receptacle. Where a lot of tobacco has
once become infested, the only remedy consists in

- |steaming it thoroughly. The application of any of the

insecticide substances cannot be recommended, as their
use would injure the tobacco and might prove danger-
ous to those who subsequently used it.

Smoke Turned into NMoney.

In his inaugural address to the North-East Coast In-
stitution of Engineers and Shipbuilders the other day,
Mr. Wigham Richardson referred to the chemical
treatment of smoke. He said: “ We know how the
heated nitrogen and the carbon oxides, which used to
be belched forth from the blast furnaces, are now used
to raise steam in the boilers which supply the blowing
engines ; but Mr. Ludwig Mond, of the firm of Brunner,
Mond & Co.—the same who has introduced the Solway
process for making soda, and in so doing has hit many

' [of our friends so hard—has, as I understand, gone

much further. He burns his coals with artificial
draught, and, conveying the gases into a chamber, he
washes them with water spray, which causes every
particle of soot or smoke to be deposited, and at the
same time condenses and recovers the ammonia (a
product of nitrogen and hydrogen), as well as the
sulphurous fumes. I trustthatl have not misunder-
stood Mr, Mond’s figures ; but I gather that to get an
equal efficiency of steam-raising power he has to burn
125 tons of coal in place of 100 tons, and for every 125
tons of coal burned he recovers four tons of sulphate of
ammonia. The fuel, if cheap (say $1.25 a ton), will cost
$155, and the sulphate of ammonia at $60 a ton is
worth $240. If results such as these can be attained.
the doom of smoke is sealed.”



	scientificamerican04231892-259_Page_1
	scientificamerican04231892-259_Page_2

