HENDRICKS' PATENT GATE CATCH.

The primary object of the device illustrated in the annexed
engraving, is to afford a sure and sufficient support to the
gate whenclosed, to prevent the loosening and permanent in-
clination of the hinge post. It also affords a ready means of
opening the gate; and secures its effective latching when
closed.

On the stile, or upright, A, is a slotted plate, screwed or bolt-
ed to the wood, and carrying a stud and roller, B. On the
post, C, is a snug, or plate having a double incline, slightly
hollowed at the apex to receive the perimeter of the roller, B.
A projecting horizontal flange having inclined sides and a
notch in the center is for the use of the catch, D, that is a part
of the spring, E, which holds the catch in the notch. When
the gate is to be opened, the spring, E, is pushed back, thus
unlatching the gate and allowing it to swing in either direc-
tion. When closedthe roller, B, rests on the snug which then
sustains the weight of the gate. It is not necessary that the
gate should swing both ways; it may be furnished with this
device adapted to suit the exigencies of any case. The de-
vice is cheap, easily attached to any swinging gate, and al-
ways reliable.

Patented through the Scientific American Patent Agency,
Dec. 15, 1868, by Benjamin Hendricks, who may be addressed
at Huntington, L. L.

—_——e———————
The New Mode of Firinzg Gun=Cotton,

An interesting practical exhibition of the newly-discovered
properties of gun-cotton when fired by concussion, instead of
by the direct application of flame or heat, was afforded re-
cently at Woolwich. The huge 36-in. Mallet mortar, weighing
52 tuns, which was placed- in the marshes in 1857, and de-
signed to fire a shell of 2,548 lbs. (empty), has, for some time
past, been sinking in its great wooden bed, owing to the
gradual decay of the wood. It was thought dangerous to
run the risk of it falling upon any visitor by leaving it in
this position. But weights of 52 tuns cannot be moved for
nothing. To erect sheers and the necessary appliances for
raising the mortar would have entailed an expenditure esti-
mated at about £50. Under these circumstances, recourse was
had to gun-cotton to destroy the bed, and precipitate the fall
of the mortar. Four charges of 4 ozs. each, four of 6 ozs.,
and one of 8 ozs. (total, 48 0zs.) were placed on the wooden
bed, and exploded by means of mining fuses charged with
detonating composition. The material being rotten was es-
pecially unfavorable for the exertion of explosive force—for
the force had, so to speak, nothing to act against. But what
could be done was done. The huge bed was shattered, and
particles flew in all directions. The mortar, although it al-
tered its position, refused, however, to fall, being held, to some
extent, by a thick wrought-iron screw bolt. The next experi-
ment was made upon this bolt. A one-1b. disk of compressed
gun-cotton was tied to the bolt and exploded. The explosion
was thus wholly unconflned. Nevertheless the bolt was
broken in two places, a result which exceeded the most san-
guine anticipations. Still the huge mortar remained in its
position. A third operation had, therefore, to bemade. This
time two 1-1b charges were disposed under the left trunnion,
and the 1-1b. charge was so placed as to give the mortar a
kick behind. The explosion of these charges completed the
work. The monster mortar slowly and gracefully bowed for-
ward and fell to the ground. The gun-cotton had thoroughly
done its work, at a cost of 14s. 6d.—Scienti fic Review.

B = i
The Use of Zinc in the Reduction of Gold Ores.

M. D’'Heureuse has been for some time experimenting in the
use of zinc as a substitute for quicksilver in gold mining.
According to the Scientific Review, he now finds that in the
amalgamation process only about half the gold is extracted
from the rock. Melted zinc appears to take up all the gold,
allows slag and rubbish to float at its surface, requires little
heat to keep it melted, and from its volatilenature can be dis-
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tilled in a retort to separate the gold and re-collect the zinc
itself. The mode of operating is simply to introduce gradual-
ly the gold-bearing rock, in a pulverized state, into a bath of
melted zinc. This metal immediately attacks and dissolves
nearly every particle of gold, while the debris rise to the
surface of the bath, and ean be skimmed offf. When sul-
phurets are present, the rock must be previously roasted.
Surely nothing can be more economical and effective than this
when plenty of zinc ore is at hand:
— e
Sugar from Pumpkins,

‘We condense the following from a Southern cotemporary for
the beneflt of our readers:

During late years, several more or less successful attempts
have been made to introduce iinto the United States, sugar-
producing plants to replace the cane. The beet root and
sorghum are among the number, but one of the most valuable,
which is cultivated in every cornfield in the Middle States as
a side product, has been quite neglected. "his plant is no
other than the common pumpkin, the Cucurbita pepo of bot-
anists. Its period of harvesting lasts longer than that of the
beet, it is easier preserved and itsrefuse is just as valuable for
the feeding of stock. Pumpkins weigh from 50 to 60 pounds;
they furnish about 4 per cent of sugar ; their contents in juice
is 80 per cent. Thisjuice indicates from 10 to 11 on Baumé’s
areometer.

The sugarobtained from pumpkins is of a good grain and
color. Before refining, it has a slight flavor of melon. The
girup is of a very dark green color, nearly black, and tastes
like cane sugar. .

In Hungary, since the year 1837, several mannfactories for
making sugar from pumpkins have been in operation. The
treatment of this fruit is perfectly identical with that of the
beet root, and the machinery used for the purpose the same.

—_— > —
PERKINS AND HOUSE'S NON-EXPLOSIVE KEROSENE
LAMP,

Any device,any plan of lamp, or any method of management
that can render the form of hydrocarbon known as kerosene
non-explosiveand insure safety to life and property,is certain-
ly worthy attention and deserving of general adoption. The
design of the style of lamp of which the accompanying illus-
tration is a representation, is to provide a perfectly safe means
of utilizing the light-giving qualities of kerosene. The lamp
may be of any style of form or decoration desired, the essen-
tials of the improvement not interfering with these qualities.

\
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The globe, A, is of metal, therefore proof againgt breaking.
It contains the oil, which is fed into a central tube, B, that
holds the wick. The connection between the reservoir and the
tube, B, or ;the wick, is made by pipes (shown where the shell
of the lamp is represented as broken away)toosmall to permit
flame to pass to ignite the oil in the globe, on the principle of
the Davy and other gas safety-lamps. The air(oxygen)neces-
sary to combustion, instead of being taken in near the flame,
just below the cone, as usual, passes in, as shown by the ar-
rows, through aperturesat the bottom of the lamp,enveloping
the central tube and keeping it and the oil it contains as cool
as the surrouncling atmosphere, thus preventing the genera-
tion of explosive gas by a higher temperature.

It is claimed that this lamp is absolutely safe, gives a supe-
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rior light, and is economical in oil; results assured by the
following facts: Safety by conducting the oil from the reser-
voir, or body of the lamp, to the wick by tubes impassable to
flame ; in case of overturning all the oil that can bespilled is
that contained in the wick tube. By the reception of the air
at the bottom of the lamp, the combustion of the oil is more
perfect than in lamps in general use, according to experi-
ments made by Prof. E. 8. 8nell of Amherst College, who as-
certained that the amount of light obtained from this lamp is
fromlforty to fifty per cent greater than from others using the
same quantity and quality of oil. Its economy of oil is
showy not only by the foregoing, but by the fact that only
the amount necessary for the flame is taken up by the wiclz.

Patented December 11, 1866. For agencies, information,
etc., address Votaw & Montgomery, at 3pringfield, Mass., or
Cleveland, Ohio.

BEET ROOT SUGAR.
No. VL.

|TECcENOLOGY.—PART IIL

DEFECATION, CONCLUDED.

The quantity of sugar contained in beet root juice varies
between certain limits, the determination of whichis important.
Many various processes, chemical, mechanical, and optical,
have been proposed for the attainment of this object, and
tables have been computed and published in various works
to facilitate the matter. The simplest, however, although a
purely empirical method, is the direct use of Baumé’s are-
ometer (also called Baumé’s hydrometer, saccharometer, or
densimeter), which furnishes, by a very simple calculation,
data which we found to approximate sufficiently to the truth,
forall practical purposes.

The rule is as follows :

1. Float the Baumé areometer, in the saccharine solution,
or beet root juice, and read off the degrees of density marked
on the scale of the instrument.

2. Multiply the number of degrees thus noted by two, and
subtract from the result the same product divided by ten.

The result obtained is the percentage of sugar in theliquid,
very nearly.

If, for instance, the juice indicates a density of ten degrees,
Baumé, we have:

10 x 2—[(10 x 2)=-10]=R0—R==18per cent sugar.

If the instrument had marked only 4'8; the per cent of
sugar would have been thus found :

4-8 X 2—{[(48 % 2)-+-10] =9:6—0-96 =884 per cent of sugar.

The importance of the determination of the quantity
of sugar contained in beets induces us to furnigh the exact
correspondence existing between each degree of Baumé’s
areometer and the percentage of sugar in a saccharine solu-
tion, as given in the books. It is as follows:

Per cent

Degrees, Baumé. Degrees, Bsumé.

The lime used for defecation must be of as pure a quality -
as possible, and free from potash, a fact which is determined
by previous chemical analysis.

To prepare it, stir it well into the water added for the pur-
pose of slacking it, so as to convert it into a smooth, creamy
mixture, to which water is then added, until the whole bulk
of “milk of lime” marks a certain determined density on
Baumé’s arecmeter. This density must, when once adopted
as a standard, be kept constant during the campaign. The
strength of the mixture varies between 14 and 20 degrees
Baumé in different establishments, but must be so regulated
that the quantity of lime used shall be intermediate between
one-half of one per cent and one per cent of the total weight
of the beet Toots worked up in the factory.

The lime ought to be slaked in considerable masses at one
time to insure uniformity of composition, by successive ad-
ditions {of ot water (river or rain water if possible). ~When
it has attained the desired consistency, it must be passed
through a metallic screen sieve to remove the solid particles,
small pebbles, etc., which may accidentally have been retain-
ed. It must be used freshly prepared. A good plan, where
the lime is not chemically pure, is to let it rest and settle for
a while after having been slaked and watered, to run off the
supernatant water, and to repeat the addition of fresh water
several times in succession. In this manner any contained
potash (which abounds in wood-burned lime) is effectually
washed out of it. We have found that heating the milk of
lime to the boiling point, before admitting it into the defecat-
ing pans, accelerates its action, which it also renders more
perfect.

It is known by the manufacturer that the right proportion
of lime has been added during defecation, when the defecated
iuice is of a light, clear, transparent, amber color. If, on the
contrary, this juice is of a green or greenish hue, and contains
many floating opaque particles, the quantity of lime hasbeen-

insufficient.
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A feW practical trials will soon set matters right in this
respect, under the supervision of an intelligent manager, who
who ought to know how to approximate his dose of lime to
the quality of the juice he is working.

An excess of lime being detrimental to the economical pro-
~action of sugar, considerable nicety of judgment and practi-
cal experience are required in order to determine the proportion
of this substance which ought to be employed; a quantity

which varies according to many circumstances, the scientific |

discussion of which is impossible in the pages of this journal. | precipitation and elimination of 28 1bs. of the lime retained
|
| lation of the

THE 8CUMS OF DEFECATION.

The scums formed during the process of defecation of the
beet root juice being rich in saccharine matter must be made
to give up a8 much of their valuable contents as possible.
For this purpose they are collected in a special reservoir pro-
vided with a wide-mouthed faucet, through which they are
filled into sacks. These sacks, made of a strong, close-woven
tissue of raw flax, are laid to drip in special tanks, where
about two-thirds of the included juice is run out of them in
the space of a few minutes. They are then submitted to the
action of powerful presses.

The liquid obtained from the presses and tanks is taken
directly to a montejus, from whence it is conveyed to the car-
bonatation pans, while the juice from the reservoir is best
passed through a small quantity of grained bone-black, cov-
ered with a loose permeable cloth, before being run into the
same monte-jus.

Scums are worked while hot from the defecating pans, and
must never be allowed to cool before they are pressed.

As the contents of the scum sacks is of a slimy, slippery
nature, which would work its way out during the pressing
without certain precautions, it is necessary to fold them in a
different manner from what we indicated in speaking of the
pulp sacks.

As soon aga sack has received its contents, a smart shake
is given to it 8o as to collect the scum at the bottom,itis then
folded through the mid-
dle, as seen in Fig. A,
and laid on a table,
where it is further fold-
ed, as is shown in Fig.
B, after which the whole
folded portion is tucked

i .

;\ll‘ £, underneath, as in Fig.
A J ﬁl C. Ttis then ready to
i-,_.[y / be placed between two

sheet-iron trays, or in
some cases mattings, and taken to the presses.

The “dead” scums constitute a very valuable fertilizer,
rich in nitrogen and lime, and is hoarded with care until
needed for use in the fields or for sale to the farmer.

The specifications for the *“ scum ” department of a factory
for working 150,000 1bs. of beet every twenty-four hours are
as follows:

1. One reservoir for receiving the scums from the defecating
pans, with large faucet, and a capacity of 70 cubic feet. Cost,

$60.
2. Two cast-iron tables for manipulation” of scum sacks.
Cost, $50.

3. Two iron presses, with bronze screws. Cost, $400.

4. One montejus and its special reservoir, each of a capacity
of 80 cubic feet, for scum juice. Cost, $130.

The total cost, in gold, of the “scum” department of a_500-
acre factory would be $640 in gold.

CARBONATATION.

The beet root juice, after it has been freed from many obnox-
ious substances by the process of defecation, is still far from
constituting pure ““ sugar and water,” and still contains both
organic and inorganic matter, beside a portion of the lime
which has been used in the former operation. All of these
are more or less detrimental to the final crystallization of the
sugar and must now be got rid or.

By the old methods, passing the defecated juice through
filters charged with a large quantity of bone-black, fulfilled
the desired result, but the loss in sugar and the waste in bone-
black were considerable; so much so indeed, that the new
process of carbonatation (by which an economy of 50 per cent
of bone-black was effected) was no sooner discovered, than it
was adopted without delay, by everysugar manufacturer in
Europe.

Carbonatation consists in the
saturation of the defecated beet
root juice by means of carbonic
acid gas.

The cheap production of this
gas is effected in many different
ways, one of which we shall here
describe as the simplest and
easiest to put in practice.

A furnace, of which the figure
annexed is a section, fulfills our
purpose :

The cover, B, on the top of the
furnace, is for the introduction of
charcoal, which falls on the grate,
A, and spreads itselfin the neigh-
boring empty space. Air is ad-
mitted through A, which, after
favoring the combustion of the
coal, and having been partly transformed into carbonic acid

ments of limestone.

tinuous stream of cold water is allowed to flow. From C the
gas next passes into the receiver, D, where it is washed and

The gas is here partially cooled by com- | sive.
ing in centact with the water pans, E E, through which a con- | should say “ endless screw,” and * tangent wheel ;” but I adopt
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purified by being passed through pure water or through water
in which a small amount of soda has been dissolved. Risa
pipe through which a double-acting air pump draws the gas
out of the receiver, D, and forces it into the liquid to be
charged. The same suction causes the necessary draft for
sustaining the combustion of the charcoal at A.

During the combustion of charcoal, 6 lbs. of pure carbon,
combine with 16 lbs. of oxygen to form 22 lbs. of carbonic
acid gas, and each 22 lbs. of this gas are sufficient for the

This furnishes all necessary data for the calcu-
quantity needed in any case.

The carbonatation pans, into which the combined defecated
and scum juices have been conveyed, are furnished at their
bottom with a pipe pierced with three parallel rows of small
holes, one-cighth of an inch in diameter, through which the
carbonic acid is forced through the liquid. They are also
turnished with coil pipes or double bottoms for heating by
steam while the process of carbonatation j8-going on.

After a certain period of time, whieh is indicated by the
cessation of “foaming,” the carbonatated juice isruninto large
receivers, or decantators, where it is allowed to settle, after
which the juice is ready for the filters, unless, asis often done,
it is submitted to a double carbonatation. In many works
the carbonic gas is obtained by the calcination of limestone
instead of the combustion of charcoal. In places where this
roék is abundant and of good quality this method has its ad-
vantages. ~

The deposit formed during carbonatation is a good manure,
which must not be lost or wasted.

The specifications and valuations ip gold for the carbonata-
tion department of a factory for working, per diem, 150,000 .
1bs. of beet root, are as follows:

1. T'hree sheet-iron carbonatation pans, 6 feet in diameter,
and 40 inches high, with copper coil pipe and full comple-
ment of valves and cocks for admitting steam, for the empty-
ing of the pans, for introducing steam into the gas blowers in
case of obstruction, etc. Cost, $660.

2. Three decantators, each of a capacity of 70 cubic feet,
with three bronze cocks to each for drawing off the liquid at
various hights. Cost, $240.

3. Three carbonatating pans, same as the first, for second
operation. Cost, $660. |
4. Three decantators, same as the first, for second opera- |

tion. Cost, $240.

5. Six pipes, with stops for distribution of the juice to the’
carbonatation pans and decantators. Cost, $80.

6. Casing and fire box complete, for the gas furnace (ex- |
clusive of brickwork). Cost, $250.

7. Wrought-iron gas purifier, 4 feet in diameter, and 8 feet
high, with continuous water supply, water level indicator,
supply cocks, etc. Cost, $120.

8. Two gas pumps in cast ion, with slides attached to their
frames, and with all their conflections (two-foot stroke, with 1
foot 8 inches diameter of piston). Cost, 480.

9. Supplementary pipes in copper and iron, not above spec-
ified. Cost, $320.

Total, for carbonatation department of a 500-acre factory,
$3,050 in gold.

in the juice.

Goveespondence.
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Worms and Worm Wheels,

Mgessrs. EpiTors:—W. W. 8., of R. I, asks you what
thread he shall cut on a worm to drive a gear of 100 teeth,
18 to the inch.

You answer him in No. 13, of this volume, * If the gear teeth
are 18 to the inch, the worm must be of the same pitch, 18.”

I should infer, however, W. W. 8.’s meaning to be, not that
the pitch of the teeth of his gear is yl; in. measured on the
circumference ; butthat it is “ 18 pitch ” or 18 teeth to each
inch in diameter ; “ 18 to the inch” being a form of expres-
sion common in such cases.

If thisis the case, and his gear is correctly constructed, its
pitch diameter will be §5 in., and its externaldiameter 52 in.,
and thecorrect pitch of a worm to drive it will be 3 1416——
18="1745 in. He will not probably find a lathe which will
produce a thread more nearly accurate than (to put it in prac-
tical workshop form) 40 threads in 7 inches.

In this connection, a few words relating to worms and
gas, penetrates into the chamber, C, which is filled with frag-| worm wheels in general may, perhaps, not be deemed intru-

Technical propriety might perhaps demand that I

the former terms, justified by custom, almost univergal in this

A well-constructed movement of this kind meets completely
mechanical wants which could, otherwise, with difficulty be
provided for. Its general proportions admit of considerable
variation, but the range of proportions within which the best
results are reached, is not so great as might be supposed.

It is not advisable to use the “diametral pitch” in calcu-
lating the diameter and number of teeth of the wheel, as in-
convenient fractions are thereby introduced into the pitch of
the worm, and the threads required cannot be accurately eut.
But a simple fraction of an inch should be adopted as the
pitch of the worm, and all well-equipped lathes will furnish
sufficient variety between ) in. and 2 in. And from the given
pité}i the diameter and number of teeth of the wheel can bae
readily d=termined by the well-known rules, No. teethXpitch
—+31416—diameter, and Diameter X 31416 - pitch=No.
teeth.

The pitch circle of the wheel, on which to calculate the
foregoing, cannot be correctly located until the other princi-
pal dimensions are fixed. Of these, the diameter of the worm
should never be less than three times the pitch; the best pro-
portion being from five to eight times, avoiding undue ob-
liquity of strain on the one hand, and unnecessary movement
of the surfaces under friction on the other.

The width of face of the wheel should be one-half the dia-
meter of the worm ; no particular advantage is gained, in
general, by making it greater. .

Now, make the depth of the teeth 3 the pitch, and their
ends to coincide with the radius of the worm (as by the line
¢k, in the figure), and a simple, easily-constructed form thus
far is obtained, entirely suitable for nineteen cases out of
twenty.

Extend horizontal lines,
as A and B, from the ex-
treme upper and lower
points of the tooth thus
described, and bisecting
A B we have C, a point
in the pitch circle. No
allowance need be made
for clearance, unless the
work is to_be cast, or is
of very heavy character.

The form of the teeth
and its execution now
remain to be considered.

Most treatises on me-
hanical construction
treat of this movement
as simply a rack and
pinion, which is well
enough as far as it goes,
but is very far from
covering the subject.
Not only must the tooth
in its general form coin-
cide with the helical curve described by the thread of the
worm, but to each different point in the length of the tooth
the thread presents itself in a different position, requiring
each section of the tooth, from the one made by the central
plane of revolution, to the end of the tooth, to be of constant-
ly varying form. For example, in the figure a section of the
thread by the central plane at A will evidently be different
from a section made by another parallel plane at F, and the
same may be said of any two pointson one side the central
plane.

A little consideration will show that none of the ordinary
expedients for cutting teeth will give these such a form as
they require ; but there is a.very simple means of giving
them their proper form with accuracy, certainty, and econo-
my. It consists in finishing them (after they have had most
of the metal removed in the ordinary cutting engine) by
means of a cutter or hob, made in the same form as thc worm,
and caused to revolve in contact with the wheel in the same
precise relation to it that the worm is afterward to occupy.
The hob should be a trifle greater in diameter than the worm,
and should be grooved spirally, and rather finely; a hob of
2 inches diameter, having perhaps 8 grooves. In other re-
spects it should be a careful counterpart of the worm. Itmay
be mounted in the cutting engine in place of the ordinary
cutter, and such arrangements made as will allow the whecl
to revolve by its action easily, yet steadily. Or it may be ap-
plied by other methods ; probably no average mechanic, hav-
ing a lathe of any kind, would be at a loss how to cxecute
this simple but beautiful process.

In work requiring accuracy, proper gearing is sometimes so
applied as to givethe wheel a positive revolution at a velocity
exactly proportionate to that of the hob and its pitch. By this
means a piece of work may be produced well nigh perfect.

Since the means for nicely adapting the teeth of the wheel
to the thread of the worm are so ready and efficient, we shall
retain great practical simplicity in the whole construction if
we give that thread as simple a form as possible. And a
thread whose sides are bounded in section by two straight
lines making an angle with each other of 30°, having a depth,
asbefore mentioned, of 3 the pitch, with all its angles slight-
ly rounded, will be found to meet almost every possible case
satisfactorily, and is certainly as simple as need be.

These brief notes are very far from exhausting the sulbject,
but seem to me to touch the principal points necessary to the
proper construction of a screw and tangent wheel in any or
dinary case. CALLIPERS.

Worcester, Mass.

B
The Wheels of all Vehicles, Dynamical Levers.
Mgessrs. Ebrrors :(—Mr. R. Desbonne, on page 230,current

country.
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volume, in ¢riticising my theory of the cconomy of short-
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