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IMPROVED CHURNING APPARATTUS,

The object of the device represented in the annexed en-
graving is to furnish a convenient means of operating a
single churn or any desired number of churns at once, in
accordance with the amount of milk used and power to be
applied.

To the end of the driving shaft is attached a hand crank
ora pulley, A, which is connected by a belt to a suitable mo-
tor.. The shaft rotates in bearings in the framework of the
machine, and carries a large gear wheel, B, which, through a
smaller wheel below, actuates a balance disk, C. To a crank
pin on the latter are connected the rods, D, which, through
the horizontal levers pivoted to supports on the
frame, communicate motion to the churn dasher
shafts.

The frame of the apparatus may, if desired,
rest upon a platform, in which recesses may be
made for the reception of the lower portions of
the churns., The peculiar form of dasher repre-
sented in the foreground of the engraving is
made by halving two bars to each other and at-
taching them at their centers to the extremity
of the dasher handle, The middle portions of
the ends of the bars are cut away, and the arms
thus formed are made V shaped upon the upper
side, while they have grooves of similar contour
on their lower faces. The under side of the
middle portion of the dasher is concaved, in or-
der, it is stated, to gain a better hold upon the
milk and to prevent spattering.

In the coveris formed a chamber, of which the
funnel shown forms an upward continuation.
The object of the chamber.is to receive the milk
and fine butter which may be carried up by the
dasher shaft., Its bottom is formed by attach-
ing to the cover a plate, E, the under side of
which is made convex, so as to scatter the milk
that may be projected against it by the dasher.
This plate is secured by screws and may be read-
ily removed for cleaning, etc.

Instead of the form already described, the
dasher may be made of the shape shown at F,
its upper side being conical, and its base slight-
ly concave. The invention is of simple construction, and,
according to the inventor, of very efficient operation. He
informs us that a child, by its aid, using a simple churn,
can easily produce butter from four gallons of creamin ten
minutes, and that with three churns, actuated by one horse
power, thirty gallons can be similarly treated in fifteen min-
utes. Patented through the Scientific American Patent
Agency, November 4, 1873. For further information address
the inventor, Mr. George Ridler, Rickardsville, Dubuque
county, lowa.

A New Torpedo Boat,

A new torpedo boat was lately launched with success at
the Navy Yard, Brooklyn, N. Y. It is a double hull vesgel,
being built with two vertical sections and five watertight
bulkheads, and will be furnished with a vertical wheel of
peculiar construction, by means of which she will be guided
ag well ag propelled. She is constructed wholly of iron, is
175 feet long, 28 feet wide, and 14 feet deep. On the bow
she will carry a gun of 11 inch caliber, and on either side
and on the bow two torpedo booms will project. The tor-
pedo has been building for two years, and she will not be
finished until next year.
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What "iade the Chimney Fall?

At the cement works of Gostling & Co., Northfleet, Eng.,
the upper part of an immense chimney, 220 feet high, com-
posed of the best bricks and mortar, grouted with Portland
cement, recently fell, just as the last brick for its com-
pletion was being laid. Seven lives were lost. The re-
mainder of the chimney was subeequently torn down. An
official enquiry as to the cause of the disaster was held.
The jury wereunable to decide what made the chimney fall,
and brought in a verdict, in respect to the killing, of acci-
dental death, with an expression of sympathy for the owners
of the chimney, whose loss was quite heavy.

It ig possible that some of our readers may beable to point
out the cause of the disaster,and we will therefore give some
of the particulars, as deduced from the evidence of scientific
experts, workmen, the architect, the builder, and the pro-
prietors.

1. T'he materials were perfect, the workmanship the very
best, the method e¢f building excellent; the work was not
hurried, more than sufficient time being allowed, namely
sixteen weeks, the rate of progress being 14 feet per week.

2. The work was most carefully watched at all times dur-
ing its progress, and always found:plumb; had been plumbed
a few minutes previous to the fall, and then stood exactly
correct,

3. The walls of the chimney were thicker and stronger
than chimneyg of equal hight were ordinarily made. The
base on which the chimney rested was 30 feet square, buse
of chimney 22 feet diameter top of chimney 11 feet diame-
ter outgide. Thickness of wall at base, 3 feet 9 inches. The
first set-off, at 26 feet 8 inches, was 8 feet 4% inches, at 52
feet 6 inches it was reduced to 3 feet, at 78 feet 9 inches it
was reduced to 2 feet 74 inches, at 105 feet it was reduced to
2 feet 8 inches, at 131 feet 3 inches it was reduced to 1 foot
104 inches, at 157 feet 6 inches it was reduced to 1 foot 6
inches, at 183 feev 9 inches it was reduced to 14 inches, and
it was carried out at 14 inches. A large chimney in West
Cumberland, belonging to the West Cumberland Iron andJ
Steel Company, was 250 feet high - diameter of the shaft as
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it comes out of the ground, 22 feet; thickness about 24 bricks,
which would be about 1 foot 11 inches, so that they were
pretty nearly a third thicker at the base; at 160 feet this
shaft breaks off to 13 bricks, that is 14 inches, while at 157
feet theirs was 18 inches. The chimney at Workington was
200 feet; diameter at base 23 feet; thickness of work at bot-
tom, 2% bricks, that is, 1 foot 11 inches, while they had a
thickness of 8 feet 9 inches; at 100 feet, this was 18 inches
while theirs was 2 feet 8 inches, The shaft at St. Rollox

Chemical Works, Glasgow, was 422 feet from the surface,
the thickness at the bottom was 34 bricks or about 2 feet 8

inches, while this chimney was 8 feet 9 inches, or proportion-
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RIDLER’S IMPROVED CHURNING APPARATUS.

ately nearly double the thickness. The cap was begun about
a week before the accident, the greatest projection of the
body of the cap was 183, and it tonk 10 feet to get out each
brick, overlapping barely 4 inch ; there were eight projecting
ribs in it which projected 41 beyond, so that it came out a
2 foot projection. They were well supported and not a
source of weakness. The weight of the shaft was 1,674 tuns,
the weight of the cap being 19 tuns 3 cwt.

®
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BARTHOLOME W’S IMPROVED TORCH.

Mr. Seth Bartholomew, of Sturgis, Mich., is the inventor
of the ingenious form of torch represented in the accompa-
nying engravings., The device may be used for fishing pur-

poses by night, or as a means of illumination during politi-
cal or other public demonstrations, instead of the ordinary
stationary gasoline flambeau generally employed.

It consists of a cast or wrought iron cresset, A, shown in
section in Fig. 2, perforated and made in the shape of anin-
verted cone. This is traversed axially by a rod, the lower
end of which forms the bottom of the receptacle, and the up-
per extremity is screw-threaded in order to hold the nut
which secures the cover. Attached and surrounding the
cresset is a serier of inverted funnels, B. The apparatus is
applied and, at the same time, supplied with gasoline or
other combustible liquid by a pipe, C., which connects with
a suitable can or reservoir. The latter is secured to a post
or tree by sockets, and is provided with a screen, E, to pro-
tects its contents from the heat of the flame.

The cresset being filled with fragments of brick or other
porous material, and thereservoir charged with liquid, the
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valve, D, is opened. On a match being applied, the finely
separated fluid within the cresset takes fire and burns as
represented in Fig, 1. Should it be desired to lower or ex-
tinguish the light, the operator is enabled to do so by mani-
pulating the cock, D. The brick filling, being wholly non-
combustible, will not smolder as a wick would, but will re-
tain its full efficiency for instant service. The funnels may
be greater or less in number than represented, and the cres-
set, if desired, may be otherwise supported and connected
with the reservoir by a flexible tube.

Dr. Crace Calvert,

Dr. Crace Calvert died recently at Manches-
ter, England. As an analytical chemist, Dr.
Calvert’s renown was European. He left En-
gland as a youth to pursue his education in
France,and in the schools of that country se-
cured many honors—defraying the cost of his
education by the awards which he obtained.
He subsequently pursued the study of chemis-
try, and was appointed assistant chemist at
the Gobelin Works, under his learned master,
Chevreuil. Soon after his return to England,
he commenced reading a series of papers be-
fore the Society of Arts, on chemistry applied
to industry ; and on February 12, 1851, brought
forward the discoveries of Mons. Chevreuil
in relation to the laws of color, his object be-
ing to explain upon what basis those laws are
fixed, and to point out their application in the
effective arrangement of colored fakrics in the
Great Exhibition of 1851, In 1846 he settled
in Manchester, and was goon after appointed
Professor of Chemistry at the Royal [nstitu-
tion there, He was also, for some time, a lec-
turer at the NManchester School of Medicine.
His connection with the Manchester Sanitary
Aseociation Jed him to hygienic investigations
—one of the principal results of which was a
patent for the application and preparation of
carbolic acid. In this he followed up the dis-
coveries of the Prussian, Runge.

Another of his patents was for desul-
phurizing coke, by mzans of chloride of sodium, and this
has led to an extensive business. In some other directions
Dr. Calvert’s persist‘ent experiments were doomed to become
commercixlly valueless just at the moment when they had
attained to success in the laboratory. This was the case
with a patent for sizing cloth, and with another for the pro-
duction of aniline colors. Dr. Calvert’s process for obtaining
the aniline from coal tar was soon superseded by its more
profitable preparation from benzine. Dr. Calvert made a
series of elaborate experiments with picric acid, for dyeing
purposes, and also with tannic acid for tanning leather. In

scientific circles great interest attached t» Dr, Calveri’s proto-
plasmic investigations.—Journal of the Society of Arts.

TheHartford Steam Boiler Inspection and
Insurance Company.

The Hartford Steam Boiler Inspection and Insurance Com-
pany makes the following report of its inspections in the
month of September, 1873 :

The number of visits made during the month were 1,465 ;.
boilers examined, 2,858; internal examination, 792; exter-
nal, 2,788, The hydraulic pressure wasapplied in 236 cases.
Total number of defects discovered was 1,199, of which 287
were regarded as dangerous. The defects were as follows::

Furnaces out of shape, 46—11 dangerous; fractures, 110—
43 dangerous; burned plates, 67—25 dangerous. Several of
these cases resulted from the neglect of the fireman to try
the gage cocks before starting fire in the morning. The:
boilers were blown down Saturday night, and then refilled ;.
but the blow-off cock did not close tight, or a defect in the
check valve in the feed water pipe allowed the water to run

out of the boiler before Monday morning. The red hot,
warped and twisted plates soon gave notice of the sitvation.
Blistered plates, 202—28 dangerous; deposit of sediment,.
223—27 dangerous; incrustation and scale, 210—24 danger-
ous; external corrosion, 70—14 dangerous; internal corro-
sion, 3¢—14 dangerous; internal grooving, 12—6 dangerous,
water gages defective, 79—14 dangerous ; blow-out defective,
26—11 dangerous; safety valve overloaded, 48—15 danger--
ous; pressure gages defective, 189—24 dangerous; errors
ranging from —44 to 47 pounds. Boilers without gages,.
61—8 dangerous; deficiency of water, 5—3 dangerous;
braces and stays broken, 54—19 dangerous; boilers con-
demned as unsafe to use, 8.

WE are under obligations to correrpondents who, from
time to time, furnish letters for publication in our columns
upon a great variety of practical topics. ¥Ve Lighly value
these contributions, and hope that our mechanics and others
will oftener take the pen and contribute from their valuable
store of practical information. During the coming months
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we hope to enrich our-columns with a greater variety of
practical subjects, and shall look for an increased numberof
useful contributions from our readers.

VARIEGATED COTTON THREAD.—Cotton thread may be
dyedin two or three colors by covering some parts with
parchment puper, tightly wound, and thin tin or lead foil,
holding the latter in place by binding threads. If tied
sufficiently tight when the skeins are introduced into the dye
bath, the protected parts remain white; and by protecting
the dyed portion, and unwrapping the white portion,another
color may be applied.
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Completion of the Great Bridge across the Niagara
River,

The great international bridge across Niagara River from
Buffalo to Fort Erie, in Canada, has b en lately completed.
The Buffalo Commercial Advertiser furnishes the following
interesting description:

““To state the fact roughly but plainly, the entire length
of the bridge is about three quarters of a mile. But more
in detail the length is as follows: In the main river, 1,800
feet; over Squaw Island, 1,300 feet (trestle work), and over
Black Rock Harbor, 450 feet. The entire length of the su.
‘perstructure in the main river is 1,890 feet; in Black Rock
Harbor, 440 feet. There are nine spans in the portion on
the main river and three in the Black Rock Harbor: four of
190 feet in the clear, and three of 240 in the clear. Over the
main river also are two draw openings, of 160 feet each;
total length of draw girder, 362 feet. In Black Rock Har-
bor are two draw openings of 90 feet each, and one fixed
span 220 feet inlength. In the mainriver are eight piers
and two abutments; and in the harbor, two piers and two
abutments. 7The abutments are 40 feet long by 30 wide at
the bridge seat level. Over the bridge is laid a track for
railroads, and a common sidewalk for foot passengers. The
piers and the abutments are built of sandstone from George-
own and Acton,Canada ,and from Berea,near Cleveland, Ohio.

The iron of the superst:ucture was from the Pheenixville
Iron Company’s Works, Phcenixville, Pa. The first cais-
son was launched on the 13th of July, 1870, and work pro-
gressed steadily up to the time of completion. It must be
remembered that the current of the river, at the point
wherethe bridge is located, runs from five and a half to ten
miles an hour, according to the state of thewind. This was
throughout one of the greatest difficulties encountered, and
frequently retarded progress. Then,too, the depth of water
varies from twelve to forty-five feet. The ice in winter,
some may think, would damage the bridge in course of
time, but the ice breakers afforded ample protection, and
cut to pieces blue ice two feet thick with comparative ease.
Another remarkable thing connected with the history of the

bridge is that, during the whole course of the work, not a
single life has been lost. The workmen have, many of
them, often been exposed to dangers, but always have
escaped.

The respective weights of the different spans over the
river are as follows: 190 feet, 130 tuns; 240 feet, 208 tuns;
362 feet draw, 353 tuns; and the entire quantity of iron used
in the whole bridge amounts to upward of 2,000 tuns, At
the request of Captain Tyler,the English Government In-
spector of Railways, who visited the bridge in November,
1871, on behalf of the Englishshareholders, one of the spans
of 190 feet was loaded with 210 tuns of iron rails,
equally distributed over the floor beams (a weight
greater than that of a coxiinuous train of locomotives
covering the span), and lef# in that condition for three
days. This test was highly satisfactory, the deflection
being found to be only about one inch, and the truss
returning exactly to its former conditionon the re-
moval of the load.

The bridge has been leased, to the various railroads
which will cross it, for twenty years. The roads are
the Grand Trunk, the Great Western, the Canada
Southern, the New York Central, the Erie, and the
New York, West Shore and Chicago. Most of these
railroads have already constructed their approaches to
the bridge, and will commence sending trains across
at as early a day as possible. The original plan.con-
templated a carriage way, but this was abandoned for
the reasons that, as the bridge was three quarters of a
mile long and so many trains were to cross it, ihere
would very seldom be a chance for carriages to cross witheut
interfering with the trains.

The entire cost of the bridge, in round numbers, is not
‘ress than $1,500,000. Of its practical benefits we leave the
reader to judge, merely stating in conclusion that it supplies
a want long felt by the different railroads which have for so
many years been obliged to cross the Niagara River on the
steamer International.

P
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New Comets.

The present year is marked by the discovery of quite a
number of new comets, and the re.observations of others
previously noted but since invisiblg. Particularly is this the
case in comparison with 1872, when only one of these va:
grant bodies, and thata fragment of Biela’s comet, was seen.
Up to the current date seven have been observed, which
were found as follows: No. 1 onthe3d of April, by
Stephan at Marseilles. This cometis identical
with No. 2 of 1867, originally discovered by Tem-
pel. Thesecond body is anew one,and of short
period, and was noted by Tempel on July 3 at
Milan. Another new comet was observed by
Breolly at Marseilles on August 20, and a fifth,
of considerable brilliancy, passing southwardly,
by Paul Henry at Paris, on the 23d of the same
month, On September 1, Stephan, of Marseilles,
obtained feeble views of Brorsen’s, and on the
3d of Faye’s, comets. Another new discovery was made on
November 10 by Le Verrier at Paris, of a comet which has a
slight motion to the southwest, and the last new arrival
has been found on November 11 by the Vienna Academy of
Scieaces, :

Professor Kirkwood suggests that persons having the use
of comei, seekers will do good service to astronomy by search-
ing for these wandering celestials at the present time. It
may be added, as an incentive, that the Vienna Academy of-
fors a gold medal for every new discovery,

PARDEE HALL AND ITS FOUNDER.

We recently noted the formal donation, by Mr. Ario Par-
dee, of alarge and handsome edifice to Lafayette College,
at Eagton, Pa, The building, which has been named Par-
dee Hall, is to be used as the scientific departmeut of the
institution. We give herewith an engraving of the struc-
ture, and a portrait of its liberal founder. The edifice, to
the erection and fitting up of which $250,000 has been de-
voted, is situated on an elevated knoll in the eastern portion
of the college grounds. It hasa total frontage of 256 feet,
and its main building is five stories high, and extends back
for a distance of 61 feet. On each side are lateral wings,61
feet in length and 81 in width, joining which, at their ex-
tremities, are cross wings, 42 feet front by 82 feetin depth.

MR. A. PARDEE, FOUNDER OF PARDEE HALL.

The architectural effect is quite imposing, the handsome
mansgard roof and two turrets giving a massive appearance
to the whole. The material used in construction is Trenton
brown stone, with light Ohio sandstone trimmings. '

The first floor contains metallurgical lecture rooms and
private laboratories, apartments for the study of blowpipe
analysis, assaying, ore dressing, and similar branches. Ex-
traordinary facilities are afforded for instruction in the sci-
ence of mining, there being, among other interesting ob-
jects, a complete model of coal mine plant operated by steam,
from which the functions of all the different machines and
processes can be seen at a glance.

PARDEE HALL,LAFAYETTE:COLLEGE, EASTON,*PA.

Thé second story is devoted to geological and mineralo-
gical cabinets, which are arranged to adjoin a spacious lec-
ture hall. Valuable collections of specimens relating tothe
sciences of mineralogy and geology have been provided,
together with necessary apparatus, books, etc. The third
floor contains the cabinets and lecture rooms for the classes
in the various branches of engineering, and the two upper
gtories are fitted up with every requisite for the study of
chemistry.

The contemplated supply of apparatus has not been placed
in the building, so that we shall probably find it necessary
torefer in more detail to the various novel instruments and
plans in aid of study, at some future time.

P

WHITEHEAD'S COMBINATION TOOL.

““Very handy to have in the house’ is an expression

which may be unhesitatingly applied in reference to the use-

ful little invention depicted in our engraving. Itisa small
tool chest compressed into a single iinplement which may be
readily carried in one’s pocket.

There is a double tlanged frame or casing, A, which is cen-
nected by supports, B. Pivoted at C are the handles which,
at their rounded ends, have teeth, D. On a projection on
one of the handles is a punch, E, and at their ends are lon-
gitudinally projecting pieces, F, the inner extremities of
which sevve a8 calivers and the auter ends as the pointy of
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a pair of dividers. Both handles are provided with conical
holes, @, corresponding to siriilar apertures in the frame-
These are not placed centrally above each other, but some
distance to the right and left of the longitudinal axis of the
tool, so that the sides of the orifices act, on closing after
opening the handles for the admission of a wire, like shears,
cutting the same at the point desired. Two straight shanks,
H, are wedged transversely into the frame, and slide on the
guiding supports. Their lower sides are supplied witl. a
geries of ‘teeth which gear into teeth, D. Attached to the
shanks, and at right angles, are jaws which act as pliers.
One of the shanks is also provided with a steel blade, I,
which serves as a screwdriver, The curved slots, J, corres-
pond with longitudinal slots in the frame which guide the
connecting bolt, K, The latter is formed in square shape so
far as it moves in the lower guide slot, and at its upper end
is threaded and provided with a thumbscrew; when the
thumbscrew is loose, and the handles are opened and closed,
the bolt, K, is caused by theslots, J, to traverse in the lon-
gitudinal slots of the frame, and to produce a parallel move-
ment of the jaws and their application as pliers. By tight.
ening the thumbscrew the jaws may be set and used as a
hand vise. The tool may be made of malleable iron, steel
or any other suitable material.

I3 was patented June 10, 1873, through the Scientifia
American Patent Agency, by Mr. H. B. Whitehead, of Holly
Springs, Marshall county, Miss.

Ice-Making Machinery at the Vienna Exposition.
The making of ice by artificial means is a matter of rapid-
ly increasing importance, not only on account of the increase
it affords in our domestic comforts, but also onaccount of its
usefulness in many manufacturing branches, The ice-mak-
ing machine has already been of great service in breweries,
ag it renders the brewer independent of the supply of natur-
al ice, while the ice machine may also be used for the direct
cooling of the air and the wort. Besides, ice made artifici-
ally by mackinery is colder and therefore harder than natural
ice, a fact which has clearly been proved by experiments
lately made, when equal weights of bothartificially and nat-
urally produced ice were placed in warm water of equal
temperature, the result being that the artificial ice took more
than twice the time for melting that was required by the
natural ice.
At Vienna were exhibited three ice-making machines, one
by Messrs, Siebe and West, of Lambeth, London, one by
Messrs. Vaas and Littman, of Halle on-the-Saale,anda third
by the Actien-Gesellschaft fiir Fabricetion von Bismeschinen,
formerly Oscar Kropff and Co., of Nordhausen, Prussia.
The principle applied in Messrs. Siebe and West’s machine
consists of the production of a cold temperature by
means of the evaporation of ether, and of the continued
use of the same ether without any significant logs. The
machine consigts of a refrigerator, a condenser, an air
pump, and an icemaking box. The machine works in
the following manner: As soon as the air pump is put
in motion, the ether in the cooling vessel evaporates,
and, of course, absorbs heat from the tubes by which
the cooling vessel is traversed. The ether vapor thus
produced is forced by the air pump into the conden-

. ser, where, under the combined influence .of the pres-
sure and the cooling action of the water circulating
through the condenser, it resumes the liquid form and
returns through a small tube to the refrigerator, in or-
der to be there again changedinto gas.

This process is continued with the use of the same
ether as long as the machine is kept working. The great
cold produced in the cooling vessel acts nm the fresh
water to be frozen in the ice box by meu.s of a cur-
rent of salt water introduced into the tubes which pass
through. The temperature of the salt water decreases
quickly on its way through the refrigerator on account of
heat being absorbed from it by the ether changing into gas,
and it then circulates, with a temperature considerably below
the freezing point in the ice box, round a number of iron or
copper vessels filled with the fresh water to be frozen into
ice. The salt water, the temperature of which increases
again by coming into contact with the vessels containing the
fresh water, is taken back to the refrigerator, where its tem-
perature is again reduced. The process of freezing is thus
uniform, self-regulating, and uninterrupted, until the fresh
water has been changed intoice. The latter is then removed,
and the vessels are filled again with fresh water, and are
again exposed to the cooling of the brire current. These

machines of Messrs. Siebe and West’s are now constructed
like horizontal steam engines ; they are exceed-
ingly simple and compact, and have a steam
engineattached,ormay be worked froman ex-
isting shaft. Theice is madein single cakes,
weighing between 8 pounds and 100 pounds,
according to the size of the machine, If these
cakes are placed one upon the other, they
freeze together, so that blocks of any size may
be formed. It is stated by Messrs, Siebe and
‘West that they can produce from 10 pounds
to 30 pounds of ice with their machines
for two cents, and that one pound of coal produces be-
tween 8 pourds and 10 pounds of ice. The time taken
in removing the ice and refilling the freezing vessels
for the next operation occupies from 80 to 60 minutes.
Ilessrs. Siebe and West state further that a tempereture of
50 degrees below zero Fah. has been obtained with this
apparatus, and that from 50,000 to 500,000 cubic feet of air
may be cooled per hour to30degrees Fah.,or a smaller body
of air to a lower temperature. The ice made by this ma-
chine at the Vienna Exposition was beautifully clear and
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