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THE ICE PLANE,

‘When severe cold comes on suddenly in calm weather
the lakes and ponds rapidly freeze, and the surface,
which is as smooth as that of a mirror, makes the
hearts of the lovers of skating glad. But it sometimes
happens that the wind intervenes during the period of
cold necessary for the formation of ice, and the motions
given the sheet of water produce an irregularly frozen
surface that presents changes of level of severalinches,
which are very troublesome
to the skater. Upon rivers,
where the complete solidifica-
tion of the mass of liquid
scarcely occurs until after a
drifting of some days, the
irregularities are still greater.
An apparatus—a sort of large
plane—has been devised for
removing such irregularities
and smoothing the ice, so as
to adapt it for the exercise of
skating, whatever bethe con-
ditions, moreover, under
which the congelation has
taken place. This apparatus,
called a ‘glaciplane,” we
have seen used upon the
skating pond of the Bois de
Boulogne, at Paris, and have
thought that it might render
service elsewhere if it were
better known.

As shown in the accompa-
nying engraving, the system
consists in pushing forward a
steel blade properly inclined
to cut away everything that
exceeds the desired level.
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home, he conceived and worked out in his own mind,
without the slightest knowledge of what had been
done by others, the scheme of an electric telegraph.
From the outset, his design was to produce a record
in printed Roman characters, and all his efforts were
devoted to that end. He possessed the unusual and
remarkable mental capacity of originating and de-
signing the most complicated mechanical structures,
inall their parts, details, combinations and dimensions,

b )
,,r!,:u.,_lz. A

'!’g;rgﬁ‘ AT '-':'“ ‘.I’ : ? raww,

of Morse’s first line between Baltimore and Washing-
ton, and long before this had been extended to New
York. Mr. William Ballard became interested in the
invention, and furnished House with the necessary
means to perfect the invention. When completed,
which was not until several years afterward, it proved
to be a perfect marvel of mechanical skill and inge-
nuity, and was demonstrated to be capable, under
favorable conditions, of printing messages in plain
Roman characters at the rate
of more than fifty words per
minute. Capitalists ultimate-
ly became interested in the
scheme, and between 1847 and
1855 an extensive range of
telegraph lines was erected,
extending from New York
along the seaboard to Boston
and Washington, and west as
far as Cleveland and Circin-
nati, on which the House in-
struments were employed
with great commercial suc-
cess. Manyoriginal details of
the line construction were de-
signed and carried out by Mr.
House, and, viewed in the
light of later knowledge, they
stawmp him as an electrician
whose practical attainments
were vastly in advance of his
time. He preferred toemploy
stranded wires of great con-
ducting capacity, insisting
that a much higher speed of
transmission by his system
could be obtained in this way
than by means of solid wires
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This blade is mounted in
front of a wooden frame pro-
vided with crossbars that
allow six men to push it,
while at the same time bearing upon it slightly. The
in«lination of the blade is regulated by means of set
screws that serve for mounting it, and afterward by
causing the general position of the frame to vary with
respect to the plane of the ice. To this effect, the rear
rests upon the frozen surface through a single point
only, a sort of wooden shoe, which, by means of a small
winch, may be lifted to a varying degree. A man
standing in the rear attends specially to this work,
while another one, by means of abar, does the steer-
ing. In order that an adequate thrust may be given,
the men whose duty it is to maneuver this gigantic
plane are provided with special calks, which are fixed
against the sole of the shoes by straps. These calks
consist of a piece of iron whose bottom is provided
with blades toward the heel and toe, and
which is jointed in such a way as to allow
the foot to have a certain amount of flexi-
bilty and to move without fatigue.

With a force of strong and well trained
men it is possible in a few hours to render a
very bad sheet of ice sufficiently level to
allow skaters to perform their evolutions
thereupon easily and without danger —La
Nature,
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ROYAL E. HOUSE.

We republish from the SCIENTIFIC AME-
RICAN the portrait of the distinguished in-
ventor, Royal E. House, whose decease, at
the age of 81 years, we have already chron-
icled. The following interesting account of
his achievements is by Mr. Franklin L.
Pope, and is from a recent number of the
Electrical Engineer: Royal Earl House. who
died at his home in Bridgeport, Conn.,
on February 23, at the advanced age of
81, was, in many respects, one of the most re-
markable of the galaxy of American invent-
ors whose achievements have rendered the
annals of the nineteenth century illustrious.
In the limited space at disposal, it is impossi-
ble to give more than the briefest outline of
his singularly interesting career. Born in
Rockingham, Vermont, September 9, 1814, he
removed, while yet young, with his parents
to Choconut, a small hamlet in Susquehanna
County, Pennsylvania, a point farther re-
mote from civilization at that date than is
Alaska to-day. His inventive talent first
manifested itself in the construction of a
submerged water wheel for a saw mill, which
embodied a principle since used in many
forms, and known as the ‘‘scroll wheel.”
Early in the forties, he went to Buffalo, N. Y.,
with the design of studying law with a rela-
tive of his family residing there, but having
gained access toa limited number of scientific
books, he became interested in electrical re-
searches, and these soon became the absorb-
ing passion of his life. Returning to his

ICE PLANE USED UPON THE FROZEN LAKES OF THE BOIS DE BOULOGNE.

without embodying them in models, drawings or other
tangible form. In this way he thought out his first
printing telegraph, which was adapted to work with
two independent circuits, one of which was made to
turn a type wheel step Ly step, while the other served
to give the impression of each successive letter then
presented, precisely as is done in many of the more
recent ‘‘stock tickers.” Having fully completed the
design in his mind, House came to New York and had
his machine constructed pieceineal at two or three dif-
ferent shops, afterward assewbling the parts together
with his own hands. This apparatus was exhibited in
successful operation at the Fair of the Mechanics’ Insti

tute, of New York, in the basement of the City Hall, in
the fall of 1844, only a short timme after the establishment

ROYAL E. HOUSE.
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of equal resistance, a theory
which was scouted by electri-
cians for nearly half a cen-
tury, but which is now uni-
versally admitted to be true. He designed and con-
structed the first successful long span river crossing
at Fort Lee, in 1849, carrying two piano wires on
masts 400 feet above the Hudson River, in a span
of over 4,000 feet ; thus for the first time establishing
permanent telegraphic communication between New
York and Philadelphia. He designed an insulator
having a glass screw-socket to engage with a thread
cut upon the top of the pole. When the glass manu-
facturers insisted that it was impossible to make it, he
at once designed a machine for performing the opera-
tion, which, in its essential principle, is in use to this
day. By his wonderful powers of observation and in-
vention, he was able to overcome every difficulty as it
came up, and no electrical or mechanical problem ever
appeared to baffle him. Suits were brought
in 1849 by the owners of the Morse inventions
against companies using the House machine,
alleging infringement of their patents, but
the combined technical and legal skill of
Counselor George Gifford, the forensic pyro-
technics of Rufus Choate, re-enforced by the
consummate expert knowledge of House
himself, were too formidable an opposition
to be readily overcome, and in June, 1850, in
the United States Circuit Court, in the Dis-
trict of Massachusetts, Judge Woodbury
announced his famous decision, refusing an
injunction; a most notable victory for the
eminent inventor and his associates, especi-
ally relished by House in view of a remark
which had once been made by Franeis O. J.
Smith, one of the principal owners of the
Morse patents, that he could drive his old
Durham bull from New York toBoston with
a message tied to his horns quicker than it
would ever be sent by House's printing
telegraph.

After the general consolidation of com-
petitive telegraphic interests, which took
place about 1860, the House apparatus
gradually went out of use, the simplicity
and cheapness of the Morse system, and
more especially the vast improvement in
the skill, rapidity and accuracy of the ope-
rators over those of early days, rendering
the use of the latter more profitable to the
companies. Mr. House himself, in posses-
sion of a competency acquired from his in-
vention, removed to Binghamton, N. Y.,
where he lived in comparative retirement
for many vears. In 1865 he appeared at the
Patent Office with a most elaborate and
ingenious system of automatic sound tele-
graphy, obviously the fruit of years of
laborious study, and embodying features
which have proved of extraordinary value
in other systems of intercommunication, but
which, as a whole, never met with the ac-
ceptance of the commercial telegraphic in-
terests of the country. About ten years
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since he removed to Bridgeport, where he passed the
remainder of his days.

Mr. House possessed keen powers of observation,
great originality of mind, and extraordinary tenacity
of purpose. He was a man of vigorous physique and
attractive personality., He was in full possession of

"ing comments.

Water in Steam Pipes,

Ina discussion upon steam piping, at one of the
recent meetings of the American Society of Mechani-
cal Engineers, Professor Thurston made some interest-
Every one will recognize the fact that
the two and sufficient principles to be adhered to in de-

his faculties to an advanced age, and retained in his'signing lines of steam piping are, first, to provide for
memory the minutest details of his diversified and |contraction and expansion; and secondly, to provide

eventful life. His first patent bore the early number
of 1,200; his last was No. 533,600.

—_—  ———t-a——

THE MANUFACTURE OF INCANDESCENT ELECTRIC
LAMPS,

Without doubt, electric lighting by incandescence is!
the perfection of artificial illumination, since it otfers!.
light of the desired quality without developing an ob-
jectionable amount of heat, and without vitiating the
air, while it is practically free from fire risk.

It is unnecessary in these days of electrical literature
to devote time and space to historical matters,and it
would be equally superfluous to extol the inventors
and theinvention.

This article and the annexed illustrations are pub-
lished for the purpose of giving to the general reader a
knowledge of how incandescent electric lamps are mnade.
Our sketches were taken from the extensive manufac-
tory of the Swan Lamp Manufacturing Company, in
Cleveland, Ohio, and it is through the courtesy of Mr.
S. M. Hamill, president of the company, that we are
enabled to present the facts and sketches.

It has been found cheaper and generally more satis-
factory by lamp manufacturers to buy the blown glass
bulbs from glass factories. These globes are sent to
the lam p makers in the form shown in Fig. 2, in which
isshown a bulb having an elongated open-ended neck.
The first operation in the work of making a lamp is to
perforate the bulb at the end, by heating it and fore-
ing a small rod through it from the inside. A short
piece of glass tubing having a diameter of about & of
an inch is fused to the glass, and the tube for a dis-
tance of about 25 of an inch from the globe is reduced
in diameter, leaving a swmall passage through which
the air is removed from the lamp in the operation of
exhausting. Attaching the tube in this anner is
termed ** tubulating.”

At another table, as shown in Fig. 2, the carbon-
ized cellulose filament is subjected to a process called '
* flashing.” The girl having this in charge attaches
the carbon ends tosuitable pincers projecting from one
side of a rubber disk, the pincers being connected with
the wires carrying the current for heating the car-
bons, The carbon filament is plunged downward
into hydrocarbon vapor, when the current is sent
through the filament, heating it to incandescence,
while it is surrounded by the vapor. The vapor is de-
composed by the heat and carbon is deposited on the
filament until it acquires the proper resistance, when |
the current is automatically cut off. Platinum lead-
ing-in wires having a cup at one end, wade by flatten-
ing the wire at the end and bending it around a **for-!
mer,” are inserted in short glass tubes, 4. Two of
these are connected together by a solid cylindrical
*bridge” piece, 5, thus forming the mount, 7. The
operation is shown in 12, The filaments, cut to the
proper length, are then inserted in the cup shaped
ends of the leading-in wires, and cemented with
carbon derived from naphtha by a current of electric-
ity, thus completing the mount and filament, 8.

Short pieces of copper wire, 9, are then soldered to
the free ends of the platinum wires. The completed
mount and filament is now introduced into the bulb.
A girl twirls the elongated end of the bulb in a flame,
seizes the end of the mount with tweezers, and grad-
ually closes the lower end of the bulb around the
lower end of the leading-in wire tubes, fusing them to-
gether and properly disposing the filament in the cen-
ter of the bulb ; this is shown in Fig. 10, and is termed
“sealing and sinking.”

Three such bulbs are now taken to a Sprengel pump
and the air is exhausted by a streaw of mercury, so di-'
rected and subdivided by its fall through a glass tube
as to gradually pull out all the air from the bulb. The
attendant is enabled to judge the progress of exhaus-
tion by the size of the mercurial drops, and when their
diminished size indicates nearing the finishing point,
the currexnt is turned on to heat and rarefy the remain-
ing air and assist in the more complete exhaustion. A
flame from a Bunsen burner is then directed against
the reduced portion of the glass tube, fusing the glass
and thus sealing the globe. This operation is shown
in Fig. 13.

To cowplete the lamp now requires only the attach-
went of the brass cap and making the proper connec-
tion with the little copper wires. The caps are made
fast to the bulb with plaster of Paris, as shown at 14.
This operation is termed *‘capping.”

The Swan Lamp Manufacturing Company’s works
are on Belden Street, Cleveland, Ohin. They have a
capacity of 2,500 lamps per day, the lamps having a
voltage of from 40 to 1%5 volts. Lamps made at
these works are guaranteed an existence of 1,000

against standing water anywhere in the line of the out-
side or inside. If the pipe can bearranged so that the
expansion or contraction can take place without caus-
ing stress of the waterial, and if it can be kept dry in-
side or out, no difficulty will arise. It is not well under-
stood that the strains that may be produced in a pipe
by water are very severe. These are very serious and
severe and sometimes fatal, the results of settlement
of water in a steam pipe, that way act by econdensa-
tion of steam causing water hammer, or may be pre-
cipitated in such form that it may be carried over as
a slug to strike where it will and aet like a hammer.

An early experience of this sort is related by Pro-
fessor Thurston. Steam was carried from the boiler
room adjacent, down the opposite .walland under the |
floor, a distance of several feet, then up to the steawn -
chest of the engine. In the U thus formed was placed|
a cock, to be opened for draining it, by the engineer,
whenever the engine was stopped, and to be closed
when the engine was running. 1t happened that one!
worning the engineer was not in the room at seven|
o'clock, and his assistant came in and at once stepped
to the throttle valve, which was set in the pipe lying !
against the wall, at the point where the steam en-,
tered the U on the way to the engine. The instant he
opened the valvethere was a crash; the castiron steam
pipe was brokenbelow the floor. He went below and ,
found the engineer dead, having been Kkilled by the .
exploding pipe. He had gone down to set up a joint
which had probably been loosened by this very action. .
This fact illustrates either the force which water may
exert when forced through a pipe by the impelling:
power of steam, or the forces that may be set in action
by the sudden contraction of a moving mass of steam
when coming in contact with a mass of cold water.
Either action would have been sufficient for the result|
described. I

Another instance was mentioned where the steam

. pipe was not sufficiently drained, and the water col-

lected in the pipe and was carried over into the cylin-
der of the engine, wrecking it. Large stresses must be
produced, and it would be interesting to observe how
large these stresses are. No one has yet found a way
of ascertaining them accurately. The fact that such
accidents do occur, unquestionably due to the impact
produced by the rapid condensation of steam on the
surface of a pool of cold water, shows that these
stresses must be enormously great. What mmay hap-

" pen when a rapidly moving, heavy mass of solid water,

in full career, strikes an obstruction we all know ; but
the hammering of steam in pipesproduces alocal strain
probably quite as severe, perhaps even more serious.

This second kind of strain is known to. be enor-
mously great, but how much we do not know. He
had occasion once to examine a quantity of pipe taken

‘out of a heating system thenin operation, but now ex-

tinct. He was informed that the pipes were defective
and was asked to exawmine them for the purpose of ob-
taining a report to secure from the makers a reduc-
tion of their cost and possibly damages. Many of the
pipes were split through good welds and bad welds,
through solid iron even, and the only report he could

Adrain even a still pool of water in a pipe under pres-
sure, the water hammer way become very severe.
The disturbance of the pool by the flow of steam
causes condensation ; condensation causes a rush of
steam upon the surface of the water, and presently
| there may result as serious effects as when steam actu-
| ally moves through the pipe with the throttle valve
| open, and the pool of water is set in motion to cause
accident by impact.
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Aluminam Alloys and Solder.

The solder consists of silver, nickel, aluminum, tin
and zine, in the proportions as follows :

No flux is necessary, and any soldering iron or tool
may be used, though one of aluminum is preferable.

The alloy consists of copper, tungsten, aluminum,
tin and antimony, for either of the two latter man-
ganese or nickel being at tiines substituted. The pro-
portions preferred are somewhat as follows :

ria.

L1 ) ¢ 0375
D ceiveteieeneeieaisnoseeniossssssnsorssnsscencsnsssnns 0105
ADtMONY..ovueieiiiiiieniiiioresonorionerenriaieiiiinnnres 1442
TUDEBLEN 1. uevuiinirioencsnsnsioninsa.ae cennsasnssnscnes 0038
AlmInum. ... .. .. ccieeeiieicocnnns coiiins sovnseneinnns 98040
100°000

Tungstic acid and cryolite are melted together, equal
proportions being employed. When the temperature
reaches 1,200° C., aluminum is added so as to produce
a 10 per cent compound of aluminum and tungsten.

" A second alloy is made containing equal proportions

of aluminum and copper. These two alloys are then
melted together with pure aluminum in the proper
proportions to form the alloy required as above; tin,
antimony, or their substitutes.being added in the
necessary proportions; or they may be left out alto-
gether when the copper and sungstic acid originally
employed are chemically pure.

Another alloy consists of aluminum, silver and cop-
per, preferably in the following proportions or approx-
imately so: Aluminum, 9625; silver, 3'50; copper,
0°25 per cent = 100°00.

——t-—————

Medical and Surgical Aspect

War,

of the Japanese

Great progress has been made in Japan in medicine,
and especially in military surgery, in the last few years.
The surgeon-general has pointed out that the mor-
tality among the wounded in the Satsuma war was 17
per cent, while in the present war it has dropped to 4
per cent. The armies of Japan are accompanied by
1,350 medical attendants, of whom 380 are surgeons.
The barrack hospitals in Japan are large, and are
equipped with the latest appliances.

The largest of these hospitals is at Hiroshima. The
staff consists of 56 surgeons and 501 nurses, in addition
to 173 surgeons and nurses from the Red Cross Society,
in which many representatives of the Japanese no-
bility serve. The same society has 138 practitioners
and nurses in the field. The remarkable results which
have been obtained in the present war in Japanese
surgery, medical practice and sanitation are largely
due to Dr. Kitasato and other pupils of the great
medical schools of Germany.

‘draulic apparatus of the mill, carried all the way from
300 to 1,000 pounds pressure to the square inch, in-

bours., ,

make was that they were injured by water hammer. Dr., Kitasato was one of the most eminent of Dr.
A quantity of the pipe was taken to the mill where it | Koch’s students and was associated with Dr. Behr-
was wade and the pressures they would stand were, ing in some of the researches which culminated in the
measured, split and weakened as they were. In order discovery of antitoxine. .
to obtain a fair idea of the actual pressures that the| The army of Japan has been fortunate in regard to
pipes would sustain, a rubber packing was arranged|dlsease as it has been in the results of its numerous
on the inside of each pipe, a strip covering each crack |®ncounters. The London Times states that the com-
from end to end, drilling a few holes along the crack, | bined mortality frown disease and the loss in battle has
so0 that the strength of the pipe should not be affected  ©Ply been about 1,300 lives out of the armies, which
and to insure that sealing these joints should not affect | Rumber 50. 000 wen, and th_e navy, which consists of 29
the strength of the pipe. The bolts simply held that I'ships. The comparative immunity from sickness is
i i insi 'believed to be largely due to the rice diet. It is prob-
packing up against the crack on the inside, so as to Pelleved 1o be largely due to the rice diet. 18 pro
seal it by the slight pressure of a line of small bolts,2Ple that suchachievements were never before realized
which were put in simply to hold the packing in place. | in the hist9ry of warfare with so small an expenditure
Pipes arranged in this way, and tested in the hy-|Of humanlife.

English Express Trains.

jured as they were. The conclusion was obvious that| The present exhibits some striking accelerations
the water hammer to which they had been subjected | compared with ten years ago. The broad gage is
was enormously in excess of these figures, represent-|gone, and the ‘‘Cornishman” has superseded the
ing the strength of the pipe after the crack had been' ‘*Dutchman” and *‘Zulu” as the fastest G. W. train
made. These facts are more impressive than any to Exeter. The timing is: Paddington, depart, 10:15
possible examination, without actual weasurewment of ! A. M.; Swindon, arrive 11:42, depart 11:52; Bristol,
these quantities, and reveal the intensities of the strains | arrive 12:45, depart 12:52 ; Exeter, arrive 2:20. The up
that occur, and the risks of danger which occur from | leaves Exeter 3:40, and makes exactly the same time
allowing water to stand anywhere in a pipe. After|over every section. With only the two stops 194 wmiles
water had once collected in a pipe, especially in steam l are covered in 228 minutes, or upward of 51 miles per
pipes leading to engines of largersize, there isno safe: hour. A train now leaves Birmingham at8:45 A, M.,
way of removing this danger except by simply shutting ! and reaches Euston at 11:10, a speed, with three stops
the steam off at once, if it is moving in the pipe, or! occupying seven minutes, of 491 miles an hour. The
keeping the throttle shut, if it is not moving ; then let | London and Southwestern now runs the 79 miles to
the steam down and drain the pipe completely before Southampton West in 98 minutes without a stop, the
steam is again put on. If an attempt is made 1;0| 13:30 P. M. down doing thisat 48°3 miles an hour.
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