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MOVING A BRIDGE BY RAIL. 

We illustrate in this issue a very interesting opera
tion, the transporting by rail of a plate girder rail
road bridge. The American type of truss bridge is 
distinctively a built-up, pin-fastened structure, all of 
whose members are of comparatively light weight. 
Such bridges are put together in situ. The present 
bridge of the plate girder type represents the English 
style of riveted construction. 

The general appearance of the bridge is shown in 
the illustration. It is a single track through span 
skew bridge with center pier. It is carried by four gir
ders of identical dimensions. The girders were put 
together at the factory, and were taken to the place 
of erection on cars. This operation is the one which 
we specially illustrate. 

Each girder was 123 feet long and 9% feet high, 
weighing 46 tons. To each of them four cars were 
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allotted. The four cars were coupled together, and on 
the end ones of each group of four cars a framework 
was laid, comprising three cross members and two 
longitudinal members. On these frameworks the ends 
of the truss rested. Thus the weight of the truss was 
carried by the two end cars only. They were carried 
by the center transverse members of the frame. To 
keep them upright, two diagonal braces of wood were 
arranged at each end. These were secured at the top 
by a strap crossing the top of the girder. Long bolts 
ran down by the sides of the braces, binding all firmly 
together. Short chocks of angle iron on the longitu
dinal sleepers acted to brace all in place. As the cars 
took curves, the girders had sufficient freedom of 
motion to yield to the motion. 

The two middle or intermediate cars were only 
present as a matter of security, and possibly might 
be called upon to prevent separation of the end cars if 
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the weight of the girder and its bracing (lid not.develop 
sufficient coupling power. Thus each end car had to 
carry a weight of twenty-three tons. 

As there were four girders, sixteen cars were used in 
their transportation. A seventeenth car was included 
in the train, which car was loaded with the smaller 
portions of the structure, bolts, tools, etc. 

The bridge was built by the Elmira Bridge Com
pany. It was shipped on December 6, 1892, from El
mira to Wallingford Junction on the tracks of the N. Y. 
C. R. R and thence via R, W. & O. RR. to Ogdens
burg. It reached its destination December 9. 

As shipped, the total height from the top of the 
rail to the top of the girder was about 14 feet 9 
inches. 

Our thanks are due to Mr. G. H. Thompson, civil 
engineer of the N�w York Central Railroad, for infor
mation concerning his transportation of tbis bridge. 

TBA:NSPORTATIO:N OF FOUl. BRIDGE GIRDERS BY RAlL-THE BRIDGE AS COULETID. 
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'citutific �tUtti,al. 
THE LEGAL STATUS OF RAILROAD EMPLOYES. 

A very novel and important action, important, at 
least, as bringing a much discussed question into the 
area of judicial action, was taken on Saturday, March 
18, in the United States court at Toledo. The engi
neers on the Toledo, Ann Arbor & North Michigan 
Railroad had struck. Their places were filled as far 
as possible with outside men. The Brotherhood of 
Locomotive Engineers, by their chief, P. M. Arthur, 
had ordered Brotherhood engineers to refuse to han
dl� cars of non-union and boycotted roads. This 
amounted to a refusal to handle freight from the Ann 
Arbor road. 

Of course, such action on the part of the sympathiz
ing engineers caused utter derangement of business. 
The railroad authorities resolved to invoke the Fed
eral powers. They obtained first an injunction from 
Judge Taft, restraining members of the Brotherhood 
of Locomotive Engineers from boycotting Ann Arbor 
freight. A suit for $30,000 damages was also filed 
against Chiefs Arthur and Sargent for ordering the 
engineers to strike. Next, the Lake Shore road dis
patched a special train to Cleveland and brought 
United States District Judge Ricks to Toledo, and 
obtained from him_an attachment for"three of their fire 
men and four of their engineers, who had refused to 
handle the boycotted freight. The men were required 
to show cause why they should not be prosecuted for 
contempt of court in face of Judge Taft's previous 
order. 

Locomotive engineers and railroad employes gener
ally occupy quasi-public positipns. The public is de
pendent on them for the carrying out of its business. 
Under the common law the conspiring to raise the 
price of labor or of other commodity is held to be un
lawful. In England the quasi-public status of certain 
employments is definitely recognized. As a fully pub
lic employment, the soldier's or policeman's position 
may be cited. In joining the ranks of either of t.hese 
bodies, a man surrenders a measure of his personal 
freedom. He voluntarily and knowingly puts himself 
under obligations which are more binding and involve 
severer penalties than those attached to ordinary con
tracts. Death cannot be the penalty for violation of 
a civil contract. Desertion from the ranks of the army 
may incur it. 

The action of the United States courts in the railroad 
cases seems to recognize the status of railroad employes 
as assimilated to·that of soldiers. To such operatives 
the affairs of the community are committed. A de
tention of cars does not mean injury to one person, or 
to a corporation, but it means injury to an indeter
minate number of the public. Injury to the public is 
not the subject of private suit-it is a matter for in
dictment and government prosecution. 

The railroads of the United States form an interstate 
system. This brings them under Federal jurisdiction. 
The striking engineers and firemen have been shown 
very clearly that they will not have State authorities 
only to deal with. They have to face the more rigorous 
administration of justice as meted out by the United 
States courts. They are being placed in the position 
of soldiers of the pUblic. To attempt a boycott of 
freight, or to conspire in effecting a strike, is by these 
actions of the courts declared a species of desertion
like the desertion of his colors by a soldier in face of 
the enemy. The great army of peace, which railroad 
employes really constitute, is always in face of its 
enemy-the overcoming of time and space in the inter
ests of the public. 

The court's action cuts in two ways. The repre
sentatives of labor are inclined to see in it an interfer
ence with their personal rights. Many protest strongly 
against it. If th�ir privileges of sympathetic striking 
and boycotting are interfered with by the courts, the 
new state is pronounced slavery by the more rabid 
labor advocates. This view is of course totally false. 
The soldier held down to the severest penalties, sub
ject even to corporal indignities, and in some armies to 
flogging, is not held to be disgraced by enlistment. 
When a man chooses the railroad as the scene of his 
life's work, he virtually enlists, and should feel himself 
subject to peculiar responsibilities and penalties. 

The ot.her view of the action of Judges Taft and 
Ricks involves the recognition by the state of railroads 
and the Federal regulation of their affairs. One school 
of socialists welcomes the interference by the courts as 
the first st.ep in nationalizing the railroad service. 
This has long been clamored for. The int.erstate com
merce act is the first step. The new injunction mo
tions appear as a further movement in the same direc
tion. The old time private letter e,xpresses have been 
supplanted by the post office. The parallel course for 
the railroads of the country is advocated by many. 

The court proceedings have for their immediate ob
ject the purging of contempt of the employes and the 
defense of the Brotherhood's officers. Hence eyery 
technical point is availed of by the attorneys for the 
defense. This unfortunately prevents a full determin
ation of the constitutionality of the injunction. But 
this must sooner or later be adjudicated. The equities 
of the case are, from the point. of view of the public at 
least, on the side of the railroad. The passengers on a 

railroad do not relish the idea of the engine crew de· 
serting their engine miles from any settlement and 
perhaps in weather which may involve sickness and 
death from exposure to the passengers. The shipper 
of freight must resent the loss of a market or perhaps 
the destruction by delay of perishable goods because 
of the blocking of a railroad by organized action on 
the part of its striking employes. Such action in the 
army or at sea would be Illutiny. The event.s we are 
discussing may make it virtually mutiny on railroads 
as well. 

• •••• 
Brltillh LaW' as to Locolllotive Sparks and Fire 

Raising. 

The House of Lords, sitting as an Appeal Court re
cently, defined the law as to the liability of railway 
companies for fires caused by sparks from their loco
motives. The case was raised, says Engineering, by a 
Port Glasgow Sailcloth Company against the Cale
donian Railway Company, the Court of Session hav
ing decided in favor of the railway company. The 
issue was really between fire insurace corporations and 
railway companies. It was agreed that the fire which 
consumed the Sailcloth Company's flax store, and in
volved £12,000 damages, was caused by a spark emitted 
from Locomotive No. 85 while passing along the Cale
donian line contiguous to the stores; but the Lord 
Chancellor, in giving judgment for the railway com
pany, laid it down that the railway company, having 
statutory power to run along the line with locomotive 
engines, which in the course of t.heir running are apt 
to discharge sparks, it was necessary to prove that the 
power given was not reasonably and properly exer
cised, and this the Sailcloth Company had failed to do. 
The mere fact that the destrnction by fire was caused 
by the spark did not involve liability; the point really 
was whether the railway company had, as was their 
bounden duty, used the best practicable means, ac· 
cording to the then state of knowledge, to avoid the 
emission of sparks. The Sailcloth Company failed to 
prove to the contrary. The offending locomotive, No. 
85, belongs to a type adopted in 1888. Prior to 1882 
the engines of the Caledonian Company were fitted 
with a spark arrester-a grid in the uptake or funnel 
to prevent embers escaping with the exhaust steam. 
The new type, on the other hand, has the vortex blast 
and not a spark arrester, It waf> contended in evi
dence in support of the greater efficiency of the new 
arrangement, that in the old arrangement the lower 
tubes got blocked up and required a greater draught 
in the upper tubes to maintain the steam-raising po\yer 
of the boiler. Consequently the spark arrester was 
required, owing to the enormous increase of draught. 
With the vort.ex blast. arrangement, on the other hand, 
the draught is more equallydiffused. The consequence 
is that, as the lower tubes do not get blocked, com
bustion is more complete, and it is alleged fewer em
bers are likely to leave the fire box. It was, therefore, 
held by their lordships that the modern engine, even 
without the spark arrester, was more efficient than the 
earlier type with the spar� arrester. As to the cont.en
tion that an extra precaution might have been taken 
by adding the spark arrester, even in the vortex blast 
engine, there was conflict of testimony as to whether 
this would not militate against the other advantages 
mentioned, while the necessity was not clearly estab
lished. The Lord Chancellor also admitted that negli
gence or carelessness on the part of the engine driver 
would involve the liability of the railway company; 
but the fact that sparks issued from the funnel did not 
indicate negligence or carelessness. On the other 
hand, the engine driver was proved to be an experi
enced man, and there was no suggestion why he should 
have departed on this occasion from the ordinary mode 
of working the engine. The five lords sitting on ap
peal all agreed in the decision in favor of the railway 
company, with costs. 

• 1.' • 
Placing a Big Street Car Cable tn Its Trench. 

Over two miles of 1� inch steel cable of the Broad
way Railroad Company was recently placed in the 
trench beneath the street pavement, where it is to be 
used in hauling the cars. The end of the cable was at
tached to a car hauled by twenty-four horses, which 
was started from the power house at Seventh Avenue 
and Fifty-first Street, proceeding thence north to 
Fifty-ninth Street, back to Thirty-sixth Street, and 
from there to the power house again, where workmen 
commenced splicing the two ends. At the north and 
south ends of the space covered, where the ca.ble 
changes its direction, it runs around wheels twelve feet 
in diameter. 

••••• 
An Underground Stream. 

A dispatch from Augusta, IIl., says that four miles 
northwest of that place, a few days ago, William Allen 
bored a well on his farm, going to a depth of 77 feet. 
At that depth suddenly the entire bottom fell out, 
carrying all but about 5 feet of the walls with it. At 
the bottom of the deep hole thus formed could be geen 
a swift rnshing stream. All efforts to fiU up this hole 
have proved futile, the rushing current carrying away 
everything thrown into it. 
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POSITION OF THE PLANETS IN APRIL, 

SATURN 
is evening star. He takes the highest rank .on the 
planetary annals f.or April, and is in better PQsiti.on f.or 
Qbservati.on than he was during March. He rises nQW 
befQre sunset, and, when it is dark enQugh f.or the 
stars t.o CQme .out, will s.oQn be high en.ough abQve the 
h.orizQn t9 make it easy and c.onvenient t.o .observe him 
with - the telesc.ope .or the unaided eye. When the 
mQnth cl.oses, Saturn will be .on the meridian abQut 10 
.o'cIQck, and half way between the hQriz.on and the 
zenith abQut 7 Q'clQck. He cQntinues tQ retr.ograde .or 
m.ove westward, apprQaching the beautiful d.ouble 
star Gamma Virginis. He is in cQnjuncti.on with the 
star .oIl the 8th, being 6' SQuth. As 6'.of arc is a very 
tiny piece .of sky, the telescQpe at that time will bring 
tQ view tWQ celestial marvels .of wQndrQus beauty, the 
ring-girdled planet and the star separated intQ its 
tw.o silvery white c.ompQnents hanging side by side in 
the sky. It is a spectacle that amateurs whQ have 
access t.o telesc.opes shQuld nQt fail t.o see. 

The mQQn is in c.onjunctiQn with Saturn, tWQ days 
befQre the full, .on the 28th, at 0 h. 30 m. A. M., being 
50' SQuth. The c.onjunctiQn will be visible as an ap
pulse, and there will be an QccultatiQn .of the planet in 
the s.outhern hemisphere fQr .observers whQ are in the 
right cQnditi.ons tQ see it. 

The right ascension .of Saturn .on the 1st is 12 h. 38 
m., his declinatiQn is 1° 11' SQuth, his diameter is 18'.2, 
and he "is in the o.onstellatiQn VirgQ. 

Saturn sets .on the 1st at 5 h. 51 m. A. M. On the 
30th, he sets at 3 h. 53 m. A. M. 

URANUS 
is mQrning star until the 28th, and then evening star. 
He is in QPPQsitiQn tQ the sun .on the 28th, at 7 h. 28 
m. P. M., being at his nearest PQint tQ the earth, and 
reaching the meridian abQut midnight. These are the 
mQst favQrable cQnditiQns under which he is ever seen, 
and the QPPQrtunity should be imprQved by .observers 
whQ wish tQ fQllQW his CQurse, f.or he is barely visible 
tQ the naked eye in his best estate. It is easy tQ keep 
track .of the distant wanderer, his mQvement is SQ slQw, 
fQr it takes him seven years tQ pass thrQugh a zQdiacal 
cQnstellatiQn. The bright star 18° nQrthwest .of Uranus 
is Spica, the third magnitude star .on the east is Alpha 
Librae, the fifth magnitude star .on the west is Lambda 
Virginis. The last time the planet traversed the PQr
tiQn Qf sky he .occupies at present was in 1809, and he 
will nQt return tQ it again till 1977. The best periQd 
.of observatiQn fQr Uranus is frQm March till August. 

The mQQn, tWQ days after the full, is in cQnjunction 
"with Uranus .on the 3d, at 10 h. 34 m. A. M., being 1 ° 

36' SQuth. The cQnjunctiQn is invisible, .occurring in 
the daytime. 

The right ascensiQn .of Uranus .on the 1st is 14 h. 30 
m., his declinatiQn is 14° 19' SQuth, his diameter is 3".8, 
and he is in the cQnstellatiQn Libra. 

Uranus rises .on the 1st at 8 h. 34 m. P. M. On the 
30th, he sets at 4 h. 59 m. A. M. 

, citutifit �tUtri'lu. 
The m.oQn, .on the day .of her change, is in CQnjunc- Agricultural Notcs, 

tiQn with Venus .on the 16th, at 2 h. 44 m. A. M., being The relative merits .of sweet cream and SQur cream 
42' nQrth. The c.onjuncti.on is invisible. fQr making butter were tested last year in a series .of 

The right ascensi.on .of Venus .on the 1st is 0 h. 18 m., elab.orate experiments at the IQwa Agricultu� CGl
her declinatiQn is 0° 21' nQrth, her diameter is 10".0 and lege. Sweet cream, fresh frQm the separatQr, was 
she is in the cQnstellatiQn Pisces. thQr.oughly mixed and then accurately divided in tWQ 

Venus rises .on the 1st at 5 h. 32 m. A. M. On the equal parts by weight ; .one .of these parts was churned 
30th, she rises at 5 h. 2 m. A. M. immediately at 52° F., the .other was ripened at 60°, and 

MERCURY then churned at 59°. The butter-milk was tested fQr 
is mGrning star. On the 28th, at 9 h. 8 m. p, M., fat, and the butter was analyzed. In the nine tests the 
he reaches his greatest western elQngatiQn, when he is yield .of butter frQm SQur cream was 3 per cent larger 
26° 56' west .of the sun. He may then be lQQked fQr in ,than fr.om sweet cream. The SQur cream usually 
the east bef.ore sunrise as m.orning star visible tQ the churned qnicker than the sweet, and the butter CQn
unaided eye. The success .of the .observer is uncertain, tained 2-100 .of 1 per cent mQre casein. The lQsses .of 
as the planet is 12° farther s.outh than the sun. fat in churning, washing, and w.orking were less with 

The mQQn, tWQ days befQre her chans-e, is in CQn- SQur than with sweet cream. In nine trials the average 
junctiQn with Mercury .on the 14th at 8 h. P. M., being difference was nearly � lb. per 100 lb . .of butter made. 
1 ° 39' s.outh. After being kept five mQnths the sweet cream butter 

The right ascensiQn .of Mercury .on the 1st is 0 h. acquired sQmewhat .of the flavQr and arQma .of ripened 
36 m., his declinatiQn is 6° 50' nQrth, his diameter is cream butter, and was in better cQnditiQn. 
11".4, and he is in the cQnstellati.on Pisces. A very interesting series .of tests have been made at 

Mercury rises .on the 1st at 5 h. 27 m. A. M. On the the WYQming experimental statiQn tQ determine the 
30th, he rises at 4 h. 7 m. A. M. quantity .of water necessary tQ irrigate an acre .of Ian<\. 

MARS A c.ontinu.ous flQW .of .one cubic fOQt per secQnd during 
is evening star. He has dwindled to a ruddy PQint, May, June, July, and August was fQund sufficient, 
and will SQQn be IQst tQ sight. The planet is SQ small with a rainfall .of abQut six inches, fQr .over 95 acres .of 
that he is .only seen tQ advantage at QPPQsitiQn and dur- land which had never been irrigated ; but the next 
ing the mQnth befQre and after. He is nQt in QPPQsi- year, with a rainfall .of nearly seven inches, it WQuid 
tiQn in 1893, and .observers must turn their attentiQn tQ have sufficed fQr .over 216 acres .of such previQusly irri
mQre interesting members .of the sun's family. His gated land. The need .of water varied with the kind 
synQdic periQd, .or time frQm .one QPPQsitiQn tQ the .of crQP. Thus .one secQnd fQQt thrQugh the fQur 
next, is 780 days, .or 2 y. 1� m., the IQngest in the mQnths w.ould have supplied 167 acres .of .oats, 295 acres 
planetary system. The earth, therefQre, revQlves .of sugar beets, 336 acres .of sQrghum, 588 acres .of peas, 
twice arQund the sun, and it then makes 1t m . .of a and 735 acres .of cQrn, all grQwin� .on land clQse to 1.he 
third revQlutiQn befQre she comes intQ line between irrigation canal. The previ.ously estimated duty .of 
the sun and Mars. water fQr WYQming was abQut 100 acres t� the secQnd 

The mQQn, three days after her change, is in CQn- fQot thrQugh fQur mQnths. 
junctiQn with Mars .on the 19th, at 2 h. 31 m. P. M., SQme very interesting experiments have been CQn-
being 2° 45' nQrth. ducted at the Texas experimental station, the .object 

The right ascensiQn .of Mars .on the 1st is 4 h. 1 m., having been .originally tQ see whether the belief .of 
his declinatiQn is 21° 39' nQrth, his diameter is 5".0, many farmers that cQttQnseed WQuid kill pigs under 
and he is in the cQnstellati.on Taurus. certain cQnditiQns was well fQunded. The tWQ years' 

Mars sets .on the 1st at 10 h. 36 m. P.M. On the successive tests in feeding cQttQnseed and cQttQnseed 
30th, he sets at 10 h. 15 m. P.M. meal tQ pigs, and practical attempts tQ feed these prQ-

NEPTUNE ducts during the last ten years, shQW that there is 
is evening star. His right ascensiQn .on the 1st is 4 h. n.o prQfit in feeding cottQnseed in any form, .or cQttQn-
30 m., his declinatiQn is 20° 19' nQrth, his diameter is seed meal, tQ pigs .of any age, and a gQQd deal .of 
2".6, and he is in the cQnstellatiQn Taurus. danger. 

Neptune sets .on the 1st at 11 h, 0 m. P.M. On the • , • , • 
30th, he sets at 9 h. 9 m. P. M. Thc Acids 01' Fruits • 

Mars, Saturn, Neptune and Uranus are evening stars Mr. GeQrge W. J QhnsQn, in his Chemistry of the 
at the cl.ose Qf the mQnth. Mercury, Venus and Jupi- World, says in describing the "vegetable fQQd of the 
ter are mQrning stars. WQrld : " 

TOTAL ECLIPSE OF THE SUN. "The grateful acid .of the rhubarb leaf arises frQm 
There will be a tQtal eclipse .of the sun .on the 16th, the malic acid and binQxalate .of PQtash which it CQn

invisible in North America, but visible as a partial tains ; the acidity .of the lemQn, .orange, and .other 
eclipse in nearly the whQle .of SQuth America, nearly species .of the genus Citrus is caused by the abundance 
the whQle of Africa, and PQrtiQns .of EurQpe and Asia. .of citric acid which their juice c.ontains; that .of the 
The path .of tQtality CQmmences in the Pacific Ocean, cherry, plum, apple, and pear, frQm the malic acid in 
traverses the central part .of SQuth America, crQsses their pulp; that .of gQQseberries and currants, black, JUPITER the Atlantic Ocean, and ends in the center .of Africa. red and white, fr.om a mixture .of malic and citric acids; 

is evening star until the 27th, and then mQrning star. The central eclipse begins in Greenwich mean time, .on that .of the grape frQm a mixture .of malic and tartaric 
The planet will be cQnspicuQus by his absence frQm the the 16th, at 0 h. 54 m. P. M. The middle .of the eclipse acids; that .of the mangQ frQm citric acid and a very 
sky. His reign has been lQnll and brilliant, and his occurs at 2 h. 27 m. P. M. The central eclipse ends at fugitive essential .oil ; that .of the tamarind frQm a mix
bright presence as evening star will be greatly missed, 4 h. 19 m. P. M. Observers .on the line .of t.otality will ture .of citric, malic, and tartaric acids; the flavQr .of 
nQt .only fQr his superb appearance, but fQr the recQrd behQld the mQst magnificent phenQmenQn ever visible asparagus frQm aspartic acid, fQund als.o in the rQQt .of 
he has made, the jewel added t.o his starry crQwn. frQm this planet, when f.or a few mQments the sun's the marshmallQw; and that .of the cucumber from a 
Very few .observers will see the mythical fifth satellite, face is hidden frQm view. peculiar PQisQnQus ingredient called fungin, which is 
but every .one interested in astrQnQmy knQws and feels The cQnditiQns required fQr a tQtal eclipse are that fQund in all fungi, and is the cause .of the cucumber 
its presence clQse beside the grand primary. the mQQn shall be at her nodes .or crQssing PQints when being .offensive tQ SQme stQmachs. It will be .observed 

Jupiter is in cQnjunctiQn with the sun .on the 27th, at new mQQn. She must be near perigee when her that rhubarb is the .only fruit which cQntains binQxa
at 7 h. 8 m. P. M. He then passes tQ the sun's western diameter is greatest, and the sun near apQgee when late .of PQtash in cQnjunctiQn with an acid. It is this 
side, cQmmencing his career as mQrning star, being fQr his diameter is least. These cQnditiQns are fulfilled in ingredient which renders this fruit SQ whQlesQme at the 
the present tQQ near the sun tQ be visible. An interest- the present eclipse. The m.oQn is near her nQde, and early CQmmencement .of the summer, and this is .one .of 
ing incident marks his CQurse. He is in cQnjunctiQn near perigee, and the sun is apprQaching apQgee. The the wise prQvisiQns .of nature fQr supplying :t blQQd 
with Venus .on the 28th, at 11 h. 39 P. M., being 3' SQuth. mQQn's diameter is 33' 7".0. The sun's diameter is purifier at a time when it is likely tQ be mQst needed. 
Jupiter, the day after c.onjunctiQn, a Qne-day-Qld 31' 55".4. The mQQn's diameter exceeds the sun's 1'11".6. Beet rQQt .owes its nutritiQus quality tQ abQut nine 
mQrning star, mQving westward frQm the sun, en- The result is that the eclipse will .occur under very per cent .of sugar which it contains, and its flavQr tQ a 
cQunters Venus mQving eastward tQward the sun, .only favQrable circumstances, the tQtality lasting at SQme peculiar substance cQntaining nitrQgen mixed with 
fQur days befQre her superiQr cQnjunctiQn with the PQints .of QbservatiQn 4 m. 42 s., making the eclipse pectic acid. The carrQt .owes its fattening PQwers alsQ 
sun. The planets are clQse tQgether, and clQse tQ the .one .of the finest .of the nineteenth century, fQr its tQ sugar, and its flavQr tQ a peculiar fatty .oil, the horse 
sun. They have their meeting, make their appulse, cQmparative accessibility and the length .of its CQn- radish derives its flavQr and blistering PQwer frQm a 
and gQ .on their way, the phenQmenQn as t.otally invisi- tinuance. vQlatile acrid .oil. The Jerusalem artichQke cQntains 
ble tQ terrestrial .observers as if the tWQ brightest The eclipse will call .out mQre .observers than were fQurteen and a half per cent .of sugar and three per 
planets had drQPped frQm the sky. ImaginatiQn has ever assembled befQre. American and EurQpean as- per cent .of inulin (a variety .of starch), besides gum 
PQwer, hQwever, tQ pierce the sQlar veil and behQld the trQnQmers are already making preparatiQn fQr the great and a peculiar substance tQ which its flavQr is .owing; 
picture securely hidden within the rQyal vestibule. event at the statiQns they have chQsen. SQme are and lastly garlic and the rest .of the QniQn family de-

The mQQn, the day after her change, is in cQnjunc- lQcated at Ceara, .on the nQrtheast cQast .of Brazil. rive their peculiar QdQr frQm a yellQwish, vQlatile acrid 
tiQn with Jupiter .on the 17th, at 0 h. 13 m. A. M., be- many are in the regiQn .of the Senegal in West Africa. .oil, but they are nutritiQus frQm cQntaining nearly half 
ing e 44' nQrth. The cQnjunctiQn is invisible fQr tWQ The path .of tQtality has been carefully mapped fQr I their weight .of gummy and glutinQus substances nQt 
reaSQns. MQQn and planet are belQw the hQrizQn, and .observers tQ chQQse the lQcalities best adapted t.o their I yet clearly defined." 
are tQQ near the sun tQ be seen. special work. The w hQle astrQnQmical wQrld is greatly .. ( • I .. 

The right ascensiQn .of Jupiter .on the 1st is 1 h. 59 m., exercised with the hQpe .of making discQveries within O. D. M.-In answer tQ the questiQn, "HQW WQuld a 
his declinatiQn is 11° 8' nQrth, his diameter is 32'.0, and the sQlar precincts. hQt water bQiler wQrk CQnnected with tWQ ranges, .one in 
he is in the cQnstellatiQn Aries. Much is expected frQm the cQnditiQn of the sun, n.ow basement and .one .on first stQry, with bQiler .on secQnd 

Jupiter sets .on the 1st at 7 h. 53 m. P. M. On the at the maximum .of sun SPQts. The sun's circum- stQry ? "  the Plumbers' Trade Journal answers: 
30th, he rises at 5 h. 0 m. A. M. ference will be aflame with rQsy prQtuberances, and It will wQrk all right if prQperly cQnnected. Run 

VENUS the silvery CQrQna shQW signs, by its greater extent yQur CQld water pipe first to IQwer range, then with 
is mQrning star. The .only interesting event in her and mQre radiant gIQ\y, .of the disturbances that agi- hQt pipe to upper range-this will act as a super
April c.ourse is her clQse cQnjunctiQn with Jupiter, j' tate the sun and are 'reflected .on the earth in mag- heater. If a la�ge quantity .of hQt water is required, it 
already described. She is .of n.o acc.ount fQr nearly netic stQrms and vivid displays .of aurQral light. If will be a gOQd way tQ supply the demand ; .otherwise 
tllree mQnths to cQme, after which she will emerge .only the weather be prQpitiQus and the wearis.ome yQU will create steam. If run any distance, put in a 
from her retreaFand slttne brightly as evening star. travel and great expenditure be n.ot in vain 1 return pipe tQ system. 

© 1893 SCIENTIFIC AMERICAN, INC.



AN IMPROVED CAMERA LUCIDA, on a large scale an object situated at a distance of 1 detent disks with scalloped edges at the inner enil 
The camera lucida, that wonderful instrument in- several kilometers, according to the power of the spy I wall!! of the side scrolls retaining the lid open or closed, 

vented by Wollaston in 1804, as well as the numerous glass, just as i� it were plac
.
ed at a few meters from the I by engagement of t�e notched edges with the body of 

improvements that have been introduced into it, still observer. ThIS means wIll be able to render very I a core rod secured m the scrolled end of a locking 
leaves much to be desired, in consequence of the dis- great service to officers sent out upon a reconnaissance. spring. The arrangement is such that the lid may be 
agreeable phenomenon of parallax that is produced in In order to place the instrument in position, as I held at different points of open adjustment or in closed 
all the apparatus now in use. This phenomenon, which 'shown in Fig. 2, the jaws are fixed to a table, the ex- 1 
is due to the different distances that separate the eye t.ensible foot is adapted to it, and the mirror supports . 
from the object and the pencil, is completely sup- , are installed upon the joint. By acting upon the bind
pressed in the new camera lucida of Commandant H. ing screw, the foot is placed at the point desired, and 
Blain. Moreover, it is always possible to proportion the apparatus is ready to operate. It is necessary, 
the light of the paper and that of the image that is 

I 
then, to open the mirror supports, and when the foot 

projected upon its surface. It suffices to vary the in- is at the proper point to well expose the object, it is 
arrested by its adjusting screw. The instrument may 
be used with both eyes or one only. The play of the 
mirrors is so simple that after a first trial one will be 
master of the instrument. 

Fig. 1 shows the method of using the instrument in 
the three directions: (1) horizontal; (2) vertical; and 
(3) at a variable angle. If it is used at a variable angle, 
the metalized mirror must be placed upon the lower 
edge of the cap of the spy glass, and the silvered mir-

I ror be brought to the angle most favorable for receiv
ing the direct ray. The eye is placed as in the figure. 

Enlargements can be obtained by interposing a con-
vex lens between the apparatus and the objective, 
and, according to circumstances, between the appa
ratus and the paper. In order to obtain enlargements 
with a convex lens, the latter must be placed in the 
screw bolt fixed to the table, and brought to a focus 
by raising it or lowering it upon its slide, and the 
image or object be placed at

' 
about 15 centimeters be

2 

�'5"" 
AYLSWORTH'S BUCKLE. 

position. The shell forming a bearing for the axle 
journal is of the usual form, and in the bottom of the 
sponge-holding cavity below the journal is a shoe, 
readily inserted through the lid opening, the shoe hav
ing on its upper face ribs with serrated edges to sus
tain a mass of sponge at the front end of the journal. hind. -La Nature. 

• f • , • At the front top edges of the ribs is a vertical gate, 

A RECENT IMPROVEMENT IN BUCKLES. I held in side grooves of the box, to assist in keeping 

Fig. 2.-METHOD OF USING THE APPARATUS. 

tensity of the light furnished by the silvered mirror, by 
placing a platinized mirror opposite it. 

The hemerograph, for such is the name of the new 
instrument, is a very practical device that can be 
used without the least study. The drawing can be 
done without hesitation, the eye accommodates itself 
to all distances, and the point of the pencil and the 
image are always seen very distinctly. 

The field of this appara:us is indefinite. It is used in 
a horizontal as well as in a vertical direction and at 
variable angles. It suffices to give a rotary motion to 
one of the mirrors that compose it in order to discover 
parts that remained invisible in a preceding position. 

The hemerograph consists principally of two special 
mirrors of a perfect planimetry, arranged in a mount
ing of copper. 

The upper, silvered mirror is provided in the center 
with an aperture that serves as a sight hole when the 
apparatus is placed horizontally. It is provided at 

The form of buckle shown in the illustration is de- �he sponge in place, and a� the in
.
n?r end ?f the box, 

signed to replace older varieties of buckles wherever a m transverse slots, are paIrs of slIdmg sprmg-pressed 

buckle is needed, and is particularly adapted to ad- ?lates an� gates preventing the escape of any lubricat-

justably connect parts of harness for draught animals. mg materIal. 
.. •• I • 

It has been patented in the United States and Canada AN INDEPENDENT LATHE CHUCK. 
by Mr. George M. Aylsworth, of Collingwood, Canada, 
and a patent has been applied for in England. It 
is believed the new buckle will do away with the 
hand stitching now required to form an adjustable 
connection or joint between two or more pieces of 
leather, as these buckles are attached by means of 
rivets, and the tongue plate takes the place of the old 
form of keeper loop,' as shown in Fig. 2. The frame of 
the buckle consists of a sheet metal blank secured to the 
strap by rivets, and with bent-up side flanges, in which, 

I at one end, is a transverse pintle carrying a spring
pressed keeper plate. A tongue, formed of a rivet, is 
secured in the keeper plate, the tongue being adapted 
to pass through a strap and have a locking engage
ment with an opposite perforation in the web plate of 
the frame, as represented in Fig. 1, where the buckle is 
shown in use to make an ordinary joint. The buckle 
is convenient to adjust, and simple and cheap in con
struction, obviating the need of a keeper or loop on 
the strap to prevent the flapping of the end of the . 

strap, and it is also ver y light, strong and 

The Westcott Chuck Co. , of Oneida, N. Y., will not 
only have a large exhibit of its goods at the World's 
Fair, Chicago, but it is supplying, upon order from the 

,---------------------------1 neat in appearance. An affidavit of a prac RADER & HUNTER'S CAR AXLE BOX. 

2 tical harness manufacturer, familiar with 
the new buckle, sets forth that in his opinion 
a man will, with this buckle, make a set of 
harness in about half the time required with 
t.he old form of buckle. 

... � . 
Library Mutilators. 

Sens vorltcal 
Among the notable institutions of New 

York is the Astor free library, where many 
thousands of volumes of the most important 
books, especially works of reference, are to 
be found. Any visitor may there consult a 

3 

Angle variable 

convenient index, call for the desired volume, 
and take a seat at a table. The work will 
shortly be brought to him by a polite at
tendant, and there he may sit and read for 
hours at a time. Most of the people who go 
to the Astor appreciate the benevolence of the 
founders of the institution and are careful 
to preserve the books intrusted to their tem
porary use. But there are some persons
two-legged skunks they might be called
who are mean enough to mutilate the books. 

,.. OR.[EUSC-

Fig. I.-DETAILS OF BLAIN'S HEMEROGRAPH. 

its upper part with a second sight hole designed to 
be employed in a vertical direction (Fig. 1). 

The lower mirror, metalized with platinum, possesses 
a calculated transparency that permits of seeing the 
pencil and object always very distinctly and without 
any fatigue to the eye. This mirror is movable and 
may be replacecl by a smoked one when work is being 
done in sunlight. 

This apparatus is supported by an extensible foot 
provided with a joint that permits of its being raised 
or lowered according to circumstances, and of being 
turned in all directions. 

Finally, if the instrument be placed before a tele
scope or a simple field glass, it will be possible to draw 

They cut out and steal pages or parts of 
pages, which they are too indolent to copy, 
and manage to sneak out of the library un
detected. One of the books in greatest 

demand is the "Scientific American Cyclopedia of 
Receipts, Notes and Queries." We are frequently 
asked by the librarian to replace such mutilated and 
missing pages. It is a pity that the book �utilators 
cannot be caught and punished. 

....... 
AN IMPROVED CAR AXLE BOX. 

The axle box shown in the illustration is provided 
with an improved sponge holder, has a novel spring 
closer for the lid of the box, and improved means to 
prevent the escape of oil from the box at its inner side. 
It has been patented by Messrs. William Rader and 
Edwin Hunter, Allentown, Po.. A center scroll on the 
lid is introduced between side scrolls in the box body, 

Columbian Commission, the chucks that are to be used 
in a large model machine shop adjoining Machinery 
Hall. The accompanying illustration represents an 
entirely new independent lathe chuck, recently got out 
by the company, and for which a patent has been 
issued to Mr. James H. Westcott. It is very strong, 
because the end thrust and strain come on the chuck 
body at its strongest points. Each jack screw has a 
steel carrier threaded on one side and fastened by a set 
screw, half of the screw having a bearing on the car
rier and the other half having a bearing in the body of 
the chuck. The thrust is thus distributed so as not to 
spring or break the chuck body, and the screw carriers 
are adjustable. The range of adjustment of the jaw 
carriers is also greatly augmented, as compared with 
other independent chucks, thus giving much greater 

WESTCOTT'S "I X L'," LATHE CHUCK. 

capacity. In case of wear the carriers can be renewed 
at a small cost. All parts are interchangeable, and the 
jaws can be removed and the chuck body used as a 
face plate. The chuck is furnished with either two, 
three, or four jaws, or with special J&."-'-
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IMPROVED RUBBER TOYS. long, twisted in two planes perpendicular on one an- AN IMPROVED HARROW. 

Rubber toys, on account of their durability and other, and furnished with an ornamental collar at the The simple and inexpensive harrow shown in the 
harmlessnes!l, have long been a staple article, and are butt or farther end. It is cast from a kind of bronze, picture, and which has been patented by Messrs. Sam
to-day found in the shops in much the same form as only one to one and a half millimeters thick. (Could we I uel Riley and William Evans, of Huron, Kansas, may 
they were a dozen years ago. An improvement in this do this at our present day ?) To increase the difficulty be easily carried to and from the field, and may be 
line, designed to give a new impetus to these goods, of construction, it is perfectly conical from end to end, stored in small space when not in use. I t  is essen
has lately been patented by Mr. Orville Carpenter, of cast in pieces, and joined together as indicated in tially a chain harrow, the teeth and their supports 
Pawtucket, R. I., aud by means of which such toys, the adjoining illustrations, and, as already stated, of a partaking of the character of links. In eyes or hooks 
when intended to represent images of human beings twisted shape. in the rear of the draught beam are held pi vot.ed yokes, 

1. 

3 

CARPENTER'S RUBBER TOY IMPROVEMENT. 

and animals, can be made to illustrate the most mar
velous peculiarities without adding to the cost of pro
duction. This improvement consists in making these 
hollow images of varying thicknesses of rubber. so that 
when squeezed by tbe band the thinner parts expand 
out of all proportion to the rest of tbe image, produc
ing an endless variety of grotesque and ludicrous 
variations of the same image, according to the amount 
of compression given by the hand. The accompany
ing illustration represents one of these toys, Fig. 1 
showing it in its normal state and Fig'. 3 as the parts 
are distended when the toy is slightly squeezed by the 
hand. The thinness of the rubber at the eyes, nose. 
and chin is indicated in the diagram view, Fig. 2. It 
will be seen that this invention offers a wide range for 
tbe skillful designer in this line of goods, as by simply 
varying tbe thiekn:ess of the rubber in different parts 
of a toy startling results are made to appear by a sim
ple squeeze of the hand. 

THE OLDEST MUSICAL INSTRUMENTS. 

The National Museum in Copenhagen, which is so 
well known and renowned for its excellent and admir
ably arranged collections of northern antiquities, con
tains a number (19) of a kind of musical instrument 
called t.he " lur " (the u pronounced like 00 in poor), 
which date back to the bronze age, and which bave 
all been found in bogs, as have also so many others 
of the old treasures contained in that interesting mu
seum. A few instruments of the same kind (8) have 

BRONZE " LURS" IN THE NATIONAL MUSEUM IN 
COPENHAGEN. 

been found in provinces in Sweden formerly belong
ing to Denmark, and five bave been found on tbe Bal
tic coast of Germany nearest to Denmark. There is 
nothing like this instrument elsewhere in the world. 
An instrument used in parts of the East Indies at tbe 
present day is the nearest approach. in some respects, 
but it varies very materially from the " lurs." 

Tbe outward appearance of tbe " lur " is represented 
in the adjoining cuts. It is generally six or seven feet 

All the instruments of this kind found outside of 
Denmark are more or less fragmentary. Of the speci
mens in the Danish collection ten are whole, and of 
these again six have just been slightly restored under 
the auspices of the author and musical critic, Angul 
Hammerich, who has caused some artist musicians from 
the royal chapel to:experiment with and practice on the 

I restored specimens, with the very interesting result 
that these can now be played upon and emit tones as 

I pure, strong and soft as when they were first touched 
with human lips, between 2,000 and 3,000 years ago. 
Well may we wonder at the constructive skill, the per
fect knowledge of acoustics and the state of civiliza
tion in those remote times evinced by these old instru
ments. It is, of course, the preset'ving power of the 
bog water which we may thank for the perfect pre
servation of these unique instruments. 

The bogs in which the " lUTS," and so many other 
interesting objects from northern antiquity, have been 
found have, of course, at the time of dep08it of the 
objects, been lakes or ponds. How the objects came to 
be placed here may be subject to varying surmises; 
the most probable is that they have been sunk down 
in such places to protect them from some invading 
enemy. Some authorities on this kind of subjects hold 
to the opinion that the objects have been brought as 
sacrifice to friendly or unfriendly gods, which supposi
tion also seems quite likely. 

The instruments are always found in pairs and 
twisted in opposite directions, indicating that they 
have been blown two and two together. This is so 
much more certain as the specimens ol each pair har
monize with one another, while each pair varies more 
or less from every' other pair in quality of tone, etc. 
It was formerly believed that the " tUTS," when played 
upon, were resting over the player's neck and shoulders. 
They bave occasionally been tbus represented by 
artists. Tbis Mr. Hammericb has proved to be a mis
take. They were carried or held free in front of the 
players. with the ornamental butt collars facing one 
another, when tbe players were blowing tbem, stand
ing or marching side by side, in which position the 
instruments balance easily and make a very odd and 
striking appearance, as of two gigantic and fantasti
cally twisted horns of some fancied animal. 

A few days ago the writer of this communication bad 
the good luck and great pleasure to attend a fascinat
ing lecture on the " lurs, " by Doctor Hammerich, ac
companied by experiments of two artist musicians, at 
tbe grand old style knights' ball of the National 
Museum in Copenhagen. Not only were military sig
nals blown with great effect, but entire small compo
sitions were performed. It was indescribably inter
esting to listen to the performance of an air from one 
of our most popular romantic plays. The intelligent 
reader with a measure of imagination may to some ex
tent realize the impression it must convey to bear fanci
ful music performed on instruments wbicb some 3,000 
years ago were used at strange tem
ple services, or on triumphal war 
marcbes, or as accompaniment of 
the songs and recitals of the bea
then bards or scalds at the courts 
of kings and chiefs, or at great 
national feasts. 

Wbat an attraction it would be 
for tbe visitors of the Columbian 
Exposition at Chicago if tbeir ears 
could be feasted with actual music 
or musical tests from instruments 
2,000 or 3,000 years old ! But this 
will hardly come to pass. Doubt
less an attempt will be made to 
secure tbe bait, but our Danish 
authorities will hardly give their 
permission. and who can wonder ! 
Our " FlaW Book " will be fetched 
and returned witb appropriate cere
monies in a U. S. man-of-war. A 
house will be built for the book 
telling of the first discovery of 
America, via Greenland, a thousand 
years ago, and watch will be kept 
over it night and day. All very well ! As to the 
" lurs." we shall see. J. PEDERSEN -BJERGAARD. 

Copenhagen, Denmark, January 10, 1893. 
... .. .  " .. 

HYDROFLUORIC acid is manufactured by heating a 
mixture of 1 part of fluorspar in powder with 2 parts 
of sulphuric. acid. The reaction is conducted in a 
leaden still, to which a bead and a receiver of the same 
metal are attached. In the receiver is placed a gutta
percha dish containing water wbich absorbs tbe 
fumes. 

RILEY '" EVANS' HARROW. 

which engage the tooth supports, A, the latter enga.g
ing the harrow teeth, B, to hold them in a horizontal 
or in a diagonal position. as shown in Fig. 1. Each of 
the teeth-supporting links, A, :Fig. 3, bas its ends re
cessed to be fitted together and welded whe�l desired, 
and each of the teetb, B, Fig. 4, has four spurs, C, 
adapted to enter the ground, so that if any one of the 
prongs should become worn another may be turned 
down. Fig. 2 is an end view of one row of teetb. A 
tension bar, D, extending transversely across the last 
row of tooth supports, holds the chain-like body of the 
harrow in extended position ready for work, and this 
last row of supports terminates in hooks, E, adapted 
to connect a second harrow section to the first if desired. 
The harrow being made in detachable sections, it can 
be bandIed with great facility, sections being added as 
desired, and, as the teeth are set alternately parallel 
and diagonal to tbe draught beam, tbe ground is very 
efficiently stirred and pulverized, and the surface left 
smooth. 

. .. , . 
A TELLURIAN FOR THE HOME AND SCHOOL. 

The illustration shows a mechanical representation 
of the sun, eartb, and moon, so arranged tbat, by tak
ing hold of the handle below and near the eartb, the 
latter can be moved to imitate its yearly motion around 
the sun, at the same time turning on its axis as in its 
diurnal motion, the moon simultaneously revolving 
around the earth and rising one hour later each night. 
The sun is placed eccentrically within the eartb's orbit. 
and the earth's poles are inclined to the plane of the 
orbit, thus illustrating tbe seasons and the llong and 

• 
DUNHAM'S TELLURIAN. 

short days. The small figures. A and B, represent re
movable cones by means of which shadows may be imi
tated to illustrate eclipse;; of the sun and moon. By 
removing tbe shadow cone from the earth and putting 
in its place the tide diskf C C, as shown in one of the 
figures, the. phenomena of the tides are made easy of 
comprehension. Tbese disks are made of glass in 
hemispberes, and are thick in the middle to illustrat.e 
bigh tide and tbin at the edges to show low tide-the' 
earth revolving six hours into deep water and then six 
hours out again, the ebb and flow of the tide being 
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thus shown twice in twenty-four hours. This improve
ment has been patented by Mr. William R. Dunham, 
of Stoneham, Mass. 

. . . . .. 
Weight of Compact Bodies, 

,-,ieutifi, �lUeti,aa. 
third shot had a velocity of impact of 1,960 feet, and 
the result was almost the same as with the second. The 
fourth projectile, with the high velocity of 2,060 feet, 
entered the pJate about 10 inches, cracking it in several 
directions, and breaking the backing. The tests were 
considered very satisfactory. 

• ••• • 
THE TELAUTOGRAPH. 

The telautograph, on which Prof. Elisha Gray has 
been working for sE'veral years, nas now been so pE'r
fected that a public exhibition was recently made of it 
in New York and in Chicago, at which thE' represen
tatives of the SCIENTIFIC AMERICAN were present. 

Fig. I.-THE TELAUTOGRAPH TRANSMITTER. 

r APRIL I ,  18<)3. 
be reproduced, whether it be part of a letter, a flower, 
or a face. Peculiar characteristics in a person's writ· 
ing are reproduced to just the marked extent which 
they are apparent in the original copy. Dotting the 
1's and crossing the T's are easily done, as by the use 
of the third wire the pencil and pen are lifted from the 
paper in the operation. When the operator turns the 
switch to move the paper along another section, the 
paper in the receiver is moved automatically the same 
distance. 

This, the latest and one of the most remarkable of 
Prof. Gray's inventions, bids fair to become a for
midable rival of the telephone and the Morse and 
printing telegraphs. 

• ••• • 
The Care of TOI)" and Da"hes of CarrIages, 

When a top carriage comes into the carriage paint
er's care for repainting, it should be his aim to not only 
give the leather of the top and dash a good appearance, 
comparably with a newly finished job, but the refinish 
upon the leather should be done with the object of pre
serving it, so that it will retain as good an appearance 
as the other parts of the carriage as long as possible. 

All the so-called " leather dressings " in the market 
give to t.he leather a fresh and good appearance for a 
short time, but they do not wear as long as the finish
ing varnish used upon the carriage; consequently, 
a top and dash soon begin to look rusty, and long be
fore the wood and iron work of the carriage needs to 
be revarnished, they have become so dull and un
sightly that the owner of the carriage really has cause 

The load which is produced by a dense crowd of per
sons is generally taken at 80 to 100 pounds per square 
foot, and is considered to be the greatest uniformly dis
tributed load for which a floor need be proportioned. 
That this value may be largely exceeded in an actual 
crowd was pointed out by Professor W. C. Kernot, of 
Melbourne University, Australia, in a recent paper 
before the Victorian Institute of Engineers, copied 
into Engineering News. In an act.ual trial, a clasf> of 
students averaging 153'5 pounds each in weight were 
crowded in a lobby containing 18'23 square feet, mak
ing an average floor load of 134'7 pounds. There was 
still room to have placed another man, which would 
have brought up the loading to 143'1 pounds per square 
foot. Professor Kernot also quoted from Stoney, who 
placed 58 Irish laborers, averaging 145 pounds each in 
weight, in an empty ship deckhouse measuring 57 
square feet floor area. This was a load of 147'4 pounds 
per square foot. In another test, with 73 laborers 
crowded into a hut, 9 feet by 8 feet 8 inches, Stoney 
produced a load of 142 pounds per square foot, and es
timated that two or three more men could have been 
squeezed in. It appears from these experiments that 
while the figures ordinarily assumed of 80 to 100 pounds 
are sufficiently correct for spaces on which there is no 
cause to induce the collection of great crowds, larger 
figures, say 140 or 150 pounds per . square foot, should 
be used for railway stations and platforms, entrances 
and exits to places of public assemblies or of office 
bUildings. bridge sidewalks, pavements over vaults, and 
other places where dense crowds are likely to gather. 

I 
to be ashamed of them. 

The leather upon carriages seems to have no one who 
is willing to assume responsibility for its shortcomings. 
The trimmer repudiates the care of it. The patent 
nostrum man appears periodically, screaming his dope 

.. .. � . 
Stationary ElectriC Waves, 

Before the Berlin Physical Society Professor Raoul 
Pictet recently gave aq account of experiments made 
by Messrs. Sarasin and De la Rive, by which the rate 
of the electric waves discovered by Hertz had been 
measured, and their identity with waves of light in 
the ether determined. By using large metallic sur
faces 16 m. in diameter as reflectors, and by allowing 
the discharge of the primary spark to take place nnder 
oil instead of in the air, it was found possible to ob
tain stationary electric waves in a long gallery and to 
determine their nodal points. In the discussion which 
ensued Professor Kundt stated that Dr. Zenker was 
the first person who had explained the photographing 
of colors by means of stationary waves, that stationary 
light waves were first experimentally determined by 
Dr. Wiener, and that Seebeck was the first to take 
photographs of colored objects. After Professor H. 
W. Vogel, pictures due to the action of light were first 
taken by a doctor named Schulz, in Halle. In 1727, 
Natu1'e says, this observer treated a solution of ni· 
trate of silver in a small box with calcium chloride and 
obtained a grayish precipitate. He then covered the 
box with a lid in which was a hole the shape of some 
letter, and on subsequently examining the precipitate 
he saw a dark image of the letter on it. The experi
ment was found to fail in the dark Schulz hence con
cluded that the image of the letter was due to the 
action of light. 

.. . . . ..  
A N  ELECTRIC HEATER FOR CARS. 

The Consolidated Car Heating Company, of A lbany, 
N. Y. , is now producing heaters depending for their 
effect upon the heating of a conductor by an electric 
current. The resisting conductor of wire is divided 
into twelve equal parts, and a multiple 
switch is provided to throw them in or out 
of 'action. Six hundred and twenty-five 
feet of wire is used in one of t.heir standard 
sizes. The principal use is for trolley cars, 
but for house and office use the same com
pany manufactures other heaters, wound 
for any desired voltage, and for direct and 
alternating current supply. Our cut shows 
the neat appearance of the car heater. 

Bemarkable Armor Plate ... 

A test of a new nickel steel armor plate 

.I!'ig. 2.-THE TELAUTOliRAPH RECEIVER. 

Messages were sent over several miles of line. Two in
struments, which are small in size and simple of con
struction, comprise the apparatus. They are the 
transmitter and the receiver as illustrated . .  The elec
trical energy required to operate this device is the 
same that would be required in a telegraph line of cor
responding length, but the most efficient wire is copper 
instead of iron, and three number 18 wires are used. 
Two of the wires connect the transmitters with the 
receivers, while the third is used for such operations as 
lifting thE' pen and pE'ncil from the paper, moving the 
paper along, and the like. 

The operator of the telautograph holds the pencil 
firmly as he would any pencil, and writes naturally, 
and rapidly if need be, taking care that there be no 
jerky movements. The instrument has a convenient 
rest for the hand. The paper is in a roll and is five 
inches wide, and the operator writes on a plate to a 
depth of two and one-half to three inches before mov
ing the paper along. Two small silken cords are at
tached to the pencil and are connected, one to the 
right, the other to the left, to a small drum inside the 
case of the instrument. Under this drum, and at
tached to the same shaft that it is on, is a steel wheel 
with forty teeth to the inch on its circumference, . 

INTERIOR C, C. H. CO, ELECTRIC HEATER. 

treated by the Harvey process was made Feb. 11 at the Every movement of the ·cords transmits its action to 
Indian Head proving grounds. The object was to de- these wheels, and as each tooth of the wheels passes a 
termine the tests to be established for the 7,000 tons of given point it transmits an electric impulse to the reo 
armor for which contracts are soon to be let. The test ceiver, which reproduces in facsimile whatever line 
was to include shots at low velocity to show whether made by the pencil on the transmitter induced the 
the plate would break or crack, and at high velocity to impUlse. The receiver is constructed on practically 
test the resistance to penetration. The plate in this the same principle as the transmitter, but the impulses 
trial was 9 by 7 feet in size and 14 inches thick, and it receives are transmitted by electrical instead of me
was the thickest plate yet submitted to test. The chanical means. It has toothed wheels, one at the 
arrangement of the gun from which the shots were right and the other at t.he left. and also a drum inside 
fired and of the backing were the same as in previous each wheel. Instead of haviug cords, both drums 
tests. The first shot was fired with a charge which have an aluminum arm attached to them. These 
gave a velocity at the point of impact of 1,472 feet per arms are hollow and ink flows through them, repro
second. The projectile entered the plate 5 inches ducing on another roll of paper whatever mark the 
and broke in fragments; no crack could be found in pencil has made. 
the plate. The second shot, with a velocity at the The writing done by the receiver is in fact a series of 
point of impact of 1,860 feet, entered the plate about dashes, but these dashes are so inflnitesimal as not to 
672' inches, and cracked it for a part of its length. The j be apparent. Straight lines, curves, in fact any line, can 

up to the realms above everything; but practical use 
shows just what the truck is worth. 

The harness maker, the blacksmith, the livery man, 
and the neighbors, all have a smear to suggest to undo 
the .!:'habbiness of an old top. The painter is usually 
asked the leading question, when a carriage comes into 
his care : " Can you do anything with .that top ? "  And 
reference is made to the dash in a similar way, and it 
falls to the painter's lot to do something for the top 
and dash. He generally buys a " leather dressing," 
for which he is not responsible in any way, and thus 
the care of the leather upon a carriage is taken by 
proxy, as it were, for which no one appears responsible. 

All the " top dressings " in the market are only a 
kind or quality of asphaltum varnish. They give a 
nice appearance to a top, but they do not keep out 
water, and they thicken the leather, and, what is 
equally bad, are not durable. 

When a top is old and pretty well gone, leather var
nish is as good if not better than anything else for it, 
because the leather is past being spoiled. For a car
riage top on its first reappearance in the paint shop we 
recommend the following treatment, a method that 
has been tried on livery buggies, etc. , during four years, 
and has proved itself an excellent one : 

The top should be cleaned thoroughly, inside and 
out, and the rail and joints made ready to be blacked; 
then take boiled oil and put into it some thinned drop
black, and coat the leather all over with it, brushing it 
out well. When this has stood half an hour, the places 
where the top has been folded, and which are more or 
less cracked, will have absorbed the oil. Go over these 
spots again ; then take some soft rags and rub all the 
oil and black off so clean that it won't dirty a clean 
piece of rag. 

This treatment thoroughly cleans and polishes the 
leather, and it fills all the cracks so that they 
resist water. This oil and black does not 
dry as hard in a year as the enamel on the 
leather. It freshens the enamel and gives 
it a new lease of life. This oil also keeps 
the straps soft better than neat's-foot oil. 

Sometimes a top which has been abused 
will take in the oil . and look dead at the 
badly folded places the next day or so. 
These spots should be reoiled and rubbed 
dry. This does not thicken the leather, and 
as this oil dries it does not take dirt. Tops 
that have been done up four years in suc

ces$ion by this method look better than those treated 
in any other way. 

DashE's can be treated With a thin coat of flat drop
black, and rubbed off clean with a rag. This cleans 
the leather, touches up the scratches, and blackens the 
seams, When this is dry, give them wit.h the most 
scrupulous care a flowing coat of wearing body varnish. 
After four years of this treatment the dashes of com
mon un grained leather looked almost as good as new. 
-The Hub. 

4 . • .• 

PATENT 492,789, issued March 7, 1893, for a speaking 
telegraph or telephone, was applied for by T. A. Edison 
Sept. 5, 1877, nearly sixteen years ago. It has been 
held back by some concerted action between the Patent 
Office and Edison until the present time ; and if the 
patent is held to be valid, it will not expire until nearly 
thirty-three years from the date of application. 
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@orresponbence. 

The llIaxllDulD Electric Current. 

To the Editor of the Scientific American : 
In many of our text books on physics and electricity 

we find stated, but not proved, the fact that the maxi
mum electric current, obtainable from a given number 
of cells, is got when they are so arranged that the in
ternal resistance of the battery is equal to the external 
resistance of the circuit. 

This is quite a stumbling block to the student who is 
not familiar with the solution of maxima and minima 
problems. Nevertheless it admits of an easy algebraic 
solution, which has been useful to me in the lecture 
room, and which I therefore send you, hoping that it 
may interest some of your readers. 

The cells of the battery are to be set up in columns 
and rows, each column containing the same number of 
cells all united in multiple, and finally all the columns, 
each of which acts as one large cell, united in series. 

The symbols used in the solution are to be interpreted 
as follows : 

C = strength of current in amperes. 
e = electro-motive forc� in volts of a single cell. 
r = internal resistance in ohms of a single cell. 
R = external resistance in ohms of the circuit. 
p = the number of cells in each column. 
q = the number of columns. 
pq = the total number of cells in the battery. 
The strength of current will. therefore, in accordance 

with Ohm's law, be represented by the following equa
tion : 

c = 
qe ,,1) 

q!-l-R 
p ' 

in which qe represents the electro-motive force, and 
qr the internal resistance of the battery. 
p 

The problem is now to prove, with p and q both 
variables, but so related that their product, pq, is con-

stant, that C has its greatest value when qr 
= R. P 

Equation (1) may be written thus : 

C = 
pqe 

qr + pR (2) 

in which, since e and the product pq are both con
stant, the numerator pqe is constant, however the 
values of p and q, owing to different arrangements of 
the cells, may vary. Thus C will have its greatest 
value when the variables p and q are so related that the 
denoininator qr + pR has its least value. But 

qr + pR = y(qr - pR)2 + 4 pqrR (3) 
in which, since r, R, and the product pq are constant, 
the term 4 pqrR is constant, and the term (qr - pR)2 pos
itive, whether qr - pR be positive or negative. There
fore the radical and its equal qr + pR have their least 
values and the current C its greatest value when q and 
p are so related that qr - pR = O. 

Or, transposing and dividing by p, when 
qr 

= R 
:p (4) 

That is when the internal resistance of the battery is 
equal to the external resistance of the circuit. 
t Usually, however, r and R are so related that, with a 
given number of celis, equation (4) is impossible ; but 
no matter what the number of cells, nor what the rela
tion between r and R, it is evident from equation (2) that 
C is greatest when qr + pR is least, and from equation 
(3) that qr + pR is least when qr - pR is most nearly 

equal to zero; that is, when il r, the internal resistance 
p 

of the battery, is most nearly equal to R, the external 
resistance of the circuit. 

We thus arrive at the general conclusion that the 
maximum electric current obtainable from a given 
number of cells in a given circuit is got when the cells 
are so arranged that the internal resistance of the bat
tery is as nearly as possible equal to the external re
sistance of the circuit. 

W. J. HUMPHRE:YS, Prof. of Physics. 
The Miller Manual Labor School of Albemarle. 

• I e  • •  

J titutiftt !tUtritlu. 
to reproduce Prof. Trowbridge's piece of apparatus was 
not wholly successful, on account of the builder's 
limited knowledge of the induction effects of periodic 
currents. He again wrote to Prof. Trowbridge, and 
was furnished with the explanation of these effects 
and the method of obviating them, as they appear in 
his article. 

The article in your paper was practically made up 
from Prof. Trowbridge's letters. Prof. Trowbridge, 
however, informs me that this form of induction coil 
for alternating currents, with the secondary coil built 
up about the center of a long primary coil, was first 
devised and used by Prof. Rowland, of Johns Hopkins 
University. TOWNSEND H. SOREN. 

65 Tpayer Hall, Cambridge, March 16, 1893. 
. . . .  ., 

The Elliptical Sprocket. 

To the Editor of the Scientific American : 
Being somewhat interested in your reply to your cor

respondent on the elliptical sprocket for bicycles, I will 
give you my experience and will ask you another ques
tion. For the past three months I have been using 
one, and am convinced that there is a gain, and it is 
quite perceptible in going up grade. Most people have 
the idea that there is a jerky motion of the pedals when 
using one of these sprockets. After using one of these a 
little and then going back to the round, the latter is the 
one which seems unsteady. In relation to the leg and 
the body, is this not true ? The motion of the leg from 
the thigh to the knee is an up and down motion. that 
is from center to center. By the use of an ellipse as ap
plied to the crank axle, is not this motion more steady 
than a round sprocket would be ? Now when using the 
round sprocket that is the one which seems to me un
steady, and it seems as though there was a back " pull " 
when nearing the centers. C. L. BARKER. 

Pittsfield, Mass., March 6, 1893. 
,. • •  a .. 

That 212J.\! TORS of Pig Iron. 

To th13 Editor of the Scient(fic American : 
I am in receipt of George E. Andrews letter of the 7th 

inst., asking if it is possible for one man to handle 
212� tons of pig iron in ten hours. and I am not at all 
surprised that the gentleman somewhat doubts it, and 
I was inclined to throw the article in the waste basket 
after writing. But I will say that there was no error 
in the figures, neither have I forgotten. To do what I 
did a man must pick up and throw onto a pile about 
100 pounds every 6 seconds, and pigs of iron will aver
age about 100 pounds each. If the gentleman will 
take his watch' and count 6 seconds, he will see that a 
sprightly, strong man can do that. 

The question would be. Can a man endure that for 
ten consecutive hours ? This I know that I have done 
once in my life. but will never try the feat again, nor 
advise any other to try it. I confess that I never was 
so used up in one day of ten hours. I did not write 
the article to boast of what I had done, but merely to 
show what a man can endure. J. E. EMERSON. 

Beaver Falls, Pa., March 12, 1893. 

Notes froID the ColulDblan Exposition. 

Ceylon will make a unique exhibit at the World's 
Fair. The floor of the building [it will erect will con
sist of Ceylon woods. The pillars, capitals and carv
ings will all be reproductions of original objects in the 
ancient cities of Ceylon, and these will all be worked in 
ironwood, ebony, and satinwood. The gradations of 
coloring in the carved pillars will be striking. The 
shading is from pale crimson-yellow of satinwood to 
the warm orange-brown of the jakwood and the darker 
tints of margossa, palu and kumbuk. Suriyamara and 
old root-stem wood of the tamarind are beautiful in 
the markings. Abundance of light to reveal the beau
ties of carvings and traceries in the building is to be se
cured by a large number of windows with beautifully 
carved frames. One of these window frames will be a 
reproduction of the stone window from the palace at 
Yarahu. The building is to cost about $30,000. 

The Columbian Rolling Chair Company is now en
gaging college students for attendance in charge of 
the chairs. The rates fixed by the Exposition authori
ties are as follows : For chair carrying one person, 75 
cents per hour, 40 cents per half hour ; two persons, 

Induction Coil for Alternating Cu rrents. $1 per hour, 50 cents per half hour ; one person, when 
To the Editor of the /Scientific American : chair is taken for a period of not less than 10 hours, $6 

On reading the article " An Induction Coil for AI- for the first 10 hours, and 40 cents an hour for the 
ternating Currents " in the last issue of your paper, time over 10 hours ; carrying two persons, $8 for 
March 11, 1893, I was very much surprised to find an the first 10 hours and 75 cents an hour after that. In 
accurate description of an instrument in use 'at the employing men as attendants for the chairs, the com
Jefferson Physical Laboratory at Harvard College. pany are following the instructions of the Exposition 
The instrument was made by Prof. John Trowbridge authorities in giving the first chance to college stu
about ten years ago, and has been used by him on his dents. The roll will be completed March 1, and 1,600 
class lecture table ever since. men will then be employed to report for duty May 1. 

The writer of your article, a Harvard graduate of The attendants will be furnished with comfortable 
the class of 1891, is an assistant in chemistry at the Chi- lodgings near the Fair grounds, free of charge, and will 
cago University, and having need of such an instru- be paid 25 per cent of their gross earnings, or will be 
ment as he desc�bes, he attempted to reproduce the paid $1 per day and 10 per cent of their gross earn
one he had seen III the Harvard Laboratory. As his at- ings. The chairs will be mounted on bicycle wheels, 
tempt was unsuccessful, he wrote to Prof. Trowbridge, with 1� inch rubber tires and full ball bearings and 
who furnished him with the description and dimensions ! will be the only vehicles aJIQwed in the Exhibition 
that Itppeart'd in your last issue. The second attempt I buildings. 

. 
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There is  to be a monument of coal at the World's 

Fair 50 feet high, 10 feet square at the base, and 4 feet 
square at the top. It is to be exhibited by a Pennsyl
vania coal company. It will be constructed in sections 
16 feet long, and put together at Chicago. Pieces of 
coal will be selected that will show, when placed in 
position, all the connecting minerals that are found in 
the mining of coal. Some parts of the coal will be left 
in the rough state and others will be highly polished. 
One single piece of coal already prepared weighs almost 
two tons. 

Apropos of the cost to visitors for seeing the sights 
of the Exposition, including the entrance ' charge of 
50 cents, a writer in the Chicago Inter-Ocean expresses 
himself as follows : " In the whole length and breadth 
of the Plaisance are to be about fifty concessions. They 
include everything, from an electric tower, where a 
sightseer is asked to pay a dollar for a ride, to the 
street in Cairo and the Turkish mosque, where the 
prices are graded from a dime to half a dollar, accord
ing to the anxiety of the visitor and the number of 
sights he sees. Beginning at the east end of the Plai
sance, one may pay to walk into the Irish village and 
see the natives make butter and lace; then he may 
step over to the electric tower and pay for a ride to the 
top and back. With his head whirling and his pocket 
book getting dizzy, he can come to the Bohemian and 
American glass factories, and pay a quarter for a peep 
at the blowers. Then he comes to the animal show, 
and drops half a dollar to see dogs ride tigers and lions 
draw a cart. If these leave him unsatiated, he can find 
two panoramas, a Turkish village with dancing girls, 
a minaret tower filled with curios, a street in . Cairo
more dances-a Moorish palace and restanrant, the 
Algerian section, the Ferris wheel, the ice railway, an 
old Pompei an house, a Morocco section with balloon 
attractions, and an Austrian village, and last, a village 
of Amazons from Dahomey. Each of these has its 
special featnres, to which admission is charged by au
thority of the Exposition. In most cases the fee is 25 
cents, in some it is as low as 10 cents, and in others as 
high as $1. In all cases the Ways and Means Commit
tee derives a revenue of from 20 to 70 per cent of the 
gross receipts." Finally he arrives at the conclusion 
that with economy the whole may be seen for $15. 

The cars for the intramural elevated railroad at the 
World's Fair grounds will be 45 feet 11� inches long 
over the platforms, 8 feet 6 inches wide, and have a 
seating capacity of 70. The seats are fixed back to 
back and extend entirely across the cars, as in the 
ordinary open street cars. The sides of the car are 
closed for a height of about 3% feet, or to the tops of 
the backs of the seats, and are provided with sliding 
doors or gates for ingress and egress. Above this the -
sides are open, but are fitted with drop curtains to 
protect the passengers from the sun or rain. The 
running gear is almost a duplicate of the Manhattan 
and Chicago elevated trucks. The cars are equipped 
with the New York Air Brake Company's special 
brake for high speeds, and the first train of cars hav
ing been completed, tests of the apparatus will be made 
in Chicago in a few days. The motive power of the 
road is to be electricity. The motor car carries pas
sengers and in many respects is a duplicate of the 
others. In addition to the motors for hauling the 
train, it has an air pump operated by an electric motor. 
The brakeman stationed on the end platform of the 
car controls the hand brakes, the roller curtains and 
the gates. The cars weigh about 2,200 pounds and are 
lighted by electricity. 

• « .  J • 
Leaky Roofs at Chicago. 

Director-General Davis has issued an order to re
lease no more exhibits from bond at present. CaDi 
loaded with goods from foreign countries were stopped 
on the tracks at the entrances to several building!!. 
Customs inspectors were cautioned not to allow the 
seals to be broken and to hold the cars until further 
notice. 

This order was the result of protesting against the 
leaky roofs of Manufactures, Agricultural, and Trans
portation halls by the foreign commissioners, many of 
whom had commenced to unpack their displays. They 
told Colonel Davis that their exhibits would be ruined 
if exposed to the rain that ran in torrents through the 
roofs, and demanded that the leaks be stopped at 
once, that they might go on with the arrangement of 
the displays. 

The roof of Manufactures Hall is in a very bad 
condition. The construction department has not been 
able to make repairs since the snow slide crushed the 
skylights. and water rushes through in cascades. With 
the exception of several sections the floor was com
pletely drenched lately. In some places water stood 
in pools an inch deep. The exhibitors of half a dozen 
foreign nations and many Americans were compelled 
to quit work. 

.. . . . .. 

THE order has been given that all the portraits taken 
in her MajestY'B prisons, as records of crhnes and crim
inals, shall for the future be printed only on platinum 
paper, the object being to secure their permanency. 
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FACTORY DRIVING BY ELECTRICITY. dynamo of 500 horse power upon the engine shaft. the motors is 77'2 per cent. The efficiency of the en-

Although the transmission of power by electricity is The engine had already been ordered, and was to run gine was guaranteed to be 92 per cent, but tests have 
considered by many engineers to be principally appli- at sixty-six revolutions per minute. A new type of dy- shown it to be· 94 per cent, so that the power delivered 
cable to Gases in which energy is to be carried for namo had therefOl:e to be designed, and the fly wheel by the motors is 72'5 per cent of the indicated horse 
long distances, yet we are of opinion that, says the was done away with, and the plummer blocks moved power of the engine. If we allow another 4 per cent 
London Engineer, the day is not far distant in which further apart,

· 
Even if two dynamos of 250 horse power between the motor shaft and the actual counter shafts 

electricity will become a powerful rival to the systems each were used, it would be no advantage, as the work of the tools, we obtain 69'5 per cent. The use of one 
of belt, wire-rope, and cotton-rope transmission. The must go on throughout the establishment regularly. dynamo has been criticised, but two dynamos of 250 
great losses which are unavoidably present in the last The Societe Internationale d'Electricite undertook the horse power each could not well have been built to run 
named systems are so important that it must be of in- work in order to compare the efficiency of electrical at sixty,six revolutions only; and if they could, the 
terest to ta.ke note of any considerable application of transmission with other kinds ; the most eminent cost would be £1, 200 in excess of that of one large ma
electricity, either here or abroad, which t-ends to dimin- firms were asked for details as to the power necessary chine. There are, however, two commutators, and 
ish them. The following, concerning the new small at the engine to deli ver a given power to the machines, these enable the dynamo to run at half load. A note
anns factory at Herstal, in Belgium, puts the matter but not one would give a guarantee as to the efficiency worthy fact is that, owing to the absence of all belt 

Fig. I.-COMPOUND CORLISS DYNAMO ENGINE, AT HERSTAL, BELGIUM. 
very clearly before us. The area covered by the estab- of a mechanical method of. transmission. There are 
lishment is about 19'8 acres in extent. in all-

9 shafts requlring 12 horse power each = 108 
2 shafts requiring 16 horse power each = 82 
2 shafts requiring 30 horse power each = 60 

Total, 200 horse power. 

The shafting may be conveniently divided into main 
and counter shafts, and if, for example, there would be 
10 per cent loss upon each subdivision of energy, the 
total loss would be 30 per cent. In all systems of rope 
or belt driving a single accident may stop the whole 
establishment, and there is an excessive dead weight 
to be turned. The counter shafts and pulleys them
selves weigh 110 tons, and the rest, without reckoning 
belts, at least 88 tons. Another great objection to 
ordinary mechanical transmission is the impossibility 

For these the following motors were put in, to be well 
above requirements : 

9 motors of 16 horse power = 144 
2 motors of 21 horse power = 42 

(2 motors of m' horse power · = 74 

of extension. When shafts are put up for 300 horse Total, 260 horse power. 

power, all must be replaced if 450 horse power is to be Of these the guaranteed efficiencies were 16 horse 
transmitted. It is obviously best to transmit a large power-87 per cent ; 21 horse power-87 per cent ; 37 
part of the power to distant points, and for this pur- horse power-89 per cent : making 296'9 horse power 
pose ropes are very cumbersonle and inefficient.. Be- required ; 2 per cent loss in leads, 5'93 ; total, 303 horse 
sides the pulleys and shafting, about 30 tons of hang- I power. 
ers, plummer blocks, etc., must be put up. The idea The efficiency of the generating dynamo is 90 per 
was therefore accepted that the whole works should I cent, so that the efficiency of the transmission between 
be driven by electricity. It was decided to place one the brake horse power of the engine and the shafts of 

transmission, the power necessary to drive the engine 
idle is only 28 horse power instead of 40 horse power. 
A great advantage in the shops is that the shafts need 
not be parallel to one another. 

Passing now to the electric machinery itself, we may 
say that the contractors guaranteed an efficiency of 70 
per cent for the whole transmission, knowing well, 
however, that it would be exceeded. The cables are 
short, and the total weight. of copper in them is 5'14 
tons, so that the loss is only 2 per cent. The motors 
vary in size from 3 horse power to 37 horse power, and 
are of the usual type. The main dynamo was, how
ever, the object of careful study, as no rna -;hine, we 
believe, has previously been built to run at such slow 
speeds. The Gr�mme winding was the only type suit
able, and the magnet cores· had to be made of mild 
steel, as the price of wrought iron was prohibitive, and 
the cast iron would not give good enough results. 

Our illustration, Fig. 2, represents the dynamo and 
part of the engine. 

The field maguets are shunt wound, and arranged 
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Fig. 2.-THE GREAT DYNAMO, HERS TAL, BELGIUM. 

in a ring consisting of ten pieces bolted together and 
having twenty pole pieces. The air space is 0 '245 
inch wide. The magnets were fixed in position, then 
dismounted to allow the armature to be wound ; this 
had to be done in position, owing to the size of the ma
chine; the ring was then finally erected. The arma
ture was constructed as follows : First a boss was forced 
upon the shaft by hydraulic pressure, and a hollow 
s a u c er- s h a p e d  

port cross bar.s upon which the plates rest ; all are 
carefully insnlated from the plates, and the latter are 
covered with paper. 

The winding consists of flat wire 0 '158 inch by 0'196 
inch, insulated with cotton and shellac. Only one 
layer is wound outside, but there are two layers inside, 
as the wires have to pass between the teeth of the side 
castings. The whole armature has 2,400 of these wind-

illgS, and carries two commutators, to which alternate 
windings are attached. 

All the wires were bent to template, and are very 
easily dismounted and replaced. The top of one wind
ing and bottom of the next on the same side of the 
armature are soldered to a copper plate, which con
ducts the current to a bar of the commutator, one bar 
corresponding to each winding. The commutators are 

8'2 feet in dia
uieter. Binding 
w i r e s  o f  phos
phor-bronze, 0 '059 
inch in diameter, 
are used for hold
ing the winding in 
position. Eighty 
brushes c o  l i e  c t 
the current, and 
these are lifted 
and lowered sim
ultaneously b y  
special apparatus, 
and the lead can 
be e a s i l y  regu
lated. 

T h i s  machine 
can develop 2.400 
amperes at 125 
volts, a n d  four 
cables I e a d the 
c u r r e n  t to the 
s w i t c h  b o a r d. 
T h e  efficiency, 
as previously stat
ed, is 90 per cent, 
and the density 
of the current is 
1. 940 amperes per 
squltre inch in the 
armature winding 
and 1, 000 amperes 
in the m a g  n e t 
windings. 

casting was bolted 
to e a c h  s i d e  to 
take the place of 
the arms of an 
o r d i n a r y  fl y  
wheel. The cir
cumference of the 
castings is formed 
i n t 0 a hundred 
teeth, and these 
grip the core of 
t h e  a r m a t u r e, 
which is 15'8 feet 
d i a m e t e r ,  a n d  
f o r m e d  of iron 
plates 0'275 inch 
thick; these are 
p I a c e  d side by 
side and make a 
total width of 15'8 
inches ; the radial 
l e n g t h  o f  t h e  
plates is 5 '1 inch. 
Thi., mass of iron 
forms the rim of 
the fly wheel, and 
possesses a m p  I e 
weight to insure 
regular m o t i o n. 
Through fifty of 
the teeth bolts are 
passed to hold the 
core p I a t e  s to
gether, while the 
o t h e r  fifty sup- THE NEW STEEL STEAMER EL RIO.-[See page 202.] The boss of the 
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armature weighs ten tons, the armature core six tons, 
the side castings eight tons, the copper in the magnets 
two tons, and in the armature 1, 320 pounds. If a 
short circuit should occur in the works, the armature 
will be subjected to an action like that of a brake, 
but it will not have the bad effect which would be 
produced if the armature did not itself constitute the 
fly wheel. There are, as will be observed, only two 
bearings, one on each side of the machine. The two 
sets of cables are connected in parallel at the switch 
board, where the requisite instruments are fitted up, 
so that the pressure in either half of the machine or in 
the shops ca� be noted. and suitable cut-outs are:fixed. 

Lighting is effected by 116 arc lamps, two in series, 
using 10 amperes, and by 200 16 candle power incan
descent lamps. The current for the latter is taken 
from a ring main supplied by 24 feeders, and the total 
loss of pressure is 7 volts when all the lamps are lighted 
at once. The ring and feeders are of bare wire, except 
in cable tunnel. All the motors are of the Gramme type, 
with two windings. The base plate and the top yokes 
are attached together in casting to allow of boring the 
interior easily, and the magnet cores are cylinders of 
wrought iron shunt-wound. Carbon brushes are used 
on the motors, and have so far given no trouble. The 
electrician would not be able to occupy his time were 
it not that he has also to attend to the arc lamps and 
replace their carbons. 

The following is a list of the motors used throughout 
the works, or rather the list of those which were ordered 
at first : 

Situation. 

Main shop ' . . . . . . . . . . . . 
Wood-working department. 

Forge . . . . . . . . . . . . . . . . . . . . .  

Stamping and drawing shop. 

Feed pump . . .  . . . . . . .  . . .  
Fans . . . . . . . . . . . . . . . . . . . . . . .  

Horse 
power. 

16 
21 
37 
16 
7 

10 
3 

No. of Guarauteed 
motors. efficiency. 

9 87 per cent. 

87 " 
2 89 " 
1 87 " 
1 84 " 
1 85 " 
1 80 

The average efficiency can, of course, be obtained by 
multiplying the num ber of motors by their respective 
efficiencies. Taking this sum and dividing by the total 
number of motors, this gives 87'2 per cent. 

Eventually the 7 horse power motor was counter
manded, 'and a 16 horse power motor put down for the 
polishing shop and one of 21 horse power for the cart
ridge shop. On some of these motors the load is very 
variable, and several are exposed to dust and dirt, so 
that with 90 per cent efficiency of the dynamos, 98 per 
cent of the conductors, 87 per cent of the motors, the 
net result is 76'6 per cent power delivered. As the 
lost work in belt driving is practically a constant 
quantity for all loads, or at least is usually, considered 
to be, the power required to turn the shafting, pulleys, 
etc., at the normal speed when no work is being done 
on the machines, it follows that taking 79'4 per cent 
as the final output in two' cases, one of electrical and 
the other of mechanical transmission, we find that at 
a load of 20 per cent the electrical system would still 
give 47'2 per cent useful effect and the mechanical 
nothing at all. From careful experiments which have 
been made in actual practice, it has been clearly proved 
that to drive all the machines idle needs more power 
than to drive the shops in the ordinary course 
of work ; whereas 11 electrical horse power is 
required when driving all the tools idle, only 
about 7 electrical horse power is needed in 
ordinary work, of which 4 electrical horse power 
is used to drive the shafts, beIts, etc. , alone ; 
this clearly shows how small a part of the power 
produced by the engine is actually used in_use
ful work at th6 tools. 

Such satisfactory results of the application of 
electricity to factory driving must attract at
tention and will doubtless lead to great changes 
in transmission, both in this country and on 
the Continent. Whether in the case of large 
machine tools it would not be better to discard 
shafting and belts altogether, and supply a 
special motor to each tool, is a question which 
must be settled for each individual case which 
may arise ; the current could be switched on or 
off just as easily as the belt is now thrown from 
the loose to the fast pulley, and vice versa. 

We give an engraving from a photograph 
of the engine, which was built by the Societe 
Anonyme des Anciens Ateliers de Construction 
Van den Kerchove, of Ghent, and erected by 
thpm. 

It is designed to develop 450 horse power, but 
gives without difficulty 530. The high pres!mre cylin
der is 19 inches in diameter, the low pressure 32 inches 
and the stroke 5 feet. The number of revolutions is 66 
per minute, with a pressure of 90 pounds. The dynamo, 
as will be seen, is placed between the high and low 
pressure engines, the armature being sufficiently heavy 
to dispense with a fly wheel. 

The Compagnie Internationale d'Electricite, of Liege, 
have put in the electric plant with complete success. 
The regularity in running of the engine is all that can 
be desired, the governor keeping it under perfect con
troL Running light the engine indicates 28 horse 
power and loaded 5�.o horse power, which gives an 

efficiency of 94'7 per cent. The consumption is about 
13'25 pounds of water per horse power per hour. We 
are indebted to the Engineer for our illustrations and 
the foregoing particulars. 

• ,e . •  
DUST AND SAND FIGURES ON MEMBRANES. 

T. O'CONOR SLOANE, PH.D. 

Some attention has recently been excited by what 
are known as dust figures produced on the surfaces of 
vibrating membranes. They are virtually Chladni 
figures, and the membrane on which they are pro
duced can be made to give good results with sand and 
lycopodium. Of course, the outlining of loops and 
nodes on vibrating membranes is old, but by substi
tuting for the violin bow usually employed a more 
active system of obtaining vibrations, very curious and 
interesting resfllts have been obtained. 

In the cut we illustrate an exceedingly simple ap
paratus for this purpose. Over the to", of a cylindrical 
box a sheet of very thin India rubber is stretched, and 

APPARATUS FOR PRODUCING LOOPS AND NODES 
ON A MEMBRANE. 

held III place by a rubber band. Around the edge is 
a band of paper, projecting about half an inch above 
the surface of the rubber so as to form a species of 
fence or wall. A hole in the side of the box admits a 
tube. If, now, a note is sung into the tube, the India 
rubber is thrown into vibration with a production of 
loops and nodes whose position varies with the note 
produced. An endless variety of figures can thus be 
formed. 

Lycopodium gives perhaps the most effective results. 
When the experimenter sings strongly into the tube, if 
the lycopodium has been scattered over the sheet, it 
begins to gather itself into most peculiar shapes; 
sometimes little circular heaps of it form which are 
maintained in perpetual agitation, the loops and nodes 
producing the most varied outlines. In the smaller 
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small cuts under the letter S, the results produced are 
less impressive, perhaps. At any rate, in precision of 
outline they do not, as a rule, compare with those 
given by brass or glass Chladni plates. Like the lyco
podium figures, they give results which surpass those 
of solid plates in complexity and in the prevalence of 
curved outlines. The usual types of Chladni figures 
can hardly be obtained. 

For the box, any tin or pasteboard box can be used. 
The rubber should be very light, and for even figures 
should be evenly stretched, but by stretching it with 
different tension in different directions the figures can 
be considerably modified. The appliances are all so 
simple that the experiment can be recommended as 
really a very interesting one. 

One experimenter is said to have produced fixed re
lief maps of the curves by the use of plaster of Paris. 
In such cases the note must be uniform and must be 
maintained until the plaster sets hard. 

In old violins dust balls are sometimes found. The 
experiments described give the clew to their formation. 
The vibrating wood of the violin acts to gather the 
dust into balls. The same action can be seen in the 
lycopodium on the vibrating membrane. 

. ' .. . 
THE NEW STEEL STEAMER EL RIO. 

This new American steamer, built of steel by the 
Newport News Ship Building and Dry Dock Com
pany, recently made her trial trip in this harbor, when 
she attained a speed of 17 knots per hour. The vessel 
has taken her place on the line between New York and 
New Orleans. 

EI Rio is a freight vessel of 4,500 tons register and 
of the following general dimensions : 

Length between stem and after side of propeller post, 
880 feet; breadth of beam moulded, 48; depth from top 
of keel to top of upper deck beams of lowest part of 
sheer, 33'9; length over all, 406 . 

She has three decks and a partial orlop deck at fore
end of forehold. On the awning deck are steel houses. 
She is rigged with two steel pole masts and the neces
sary booms for handling cargo, together with steam 
hoisting engines located at the different hatches, to 
work in connection with them. Freight hatches and 
ports are located so as to handle cargo expeditiously. 

The vessel is steered by steam from the forward pilot 
house or by screw hand gear from the after house. 

A steam windlass and steam capstans are provided 
for handling anchors, hawsers, etc., as well as a steel 
rope with drum aft for towing. 

S�e is propelled by a vertical triple expansion en
gine with three cranks, placed at angles of 120°. The 
cylinders are 32, 52, and 84 inches diameter by 54 inches 
stroke of piston, working under 167 lb. of steam, which 
is generated in three double-ended cylindrical steam 
boilers with three corrugated furnaces at each end. 
There are two fire rooms and one smokestack. 

The vessel is lighted throughout by electricity. 
The N ewport News Ship Building and Dry Dock 

Company, at Newport News, Va., is one of the 
largest and most fully equipped ship building es
tablishments. Several fine vessels of steel have al
ready been constructed, and others are in progress, 

Among- them are EI Sud and El Norte, two 
splendid steamers, each of about 4,500 tons. An
other, EI Cid, is on the ways, same dimensions 
as EI Rio. 

Some idea of the extent of the works of 
this company may be had from the following: 

The ship yard contains 75 acres of land; front
age on the water, 2, 600 feet ; buildings cover 7 
acres. 

D£mensions of Dry Dock.-Length on top, 600 
feet; width on top, 130; width on bottom, 50; 
width at entrance, 93; draught of water over 
sill, 25; time required for pumping water out of 
dock, 1 hour and 30 minutes. 

DUST AND SAND FIGURES PRODUCED ON A VIBRATING 
MEMBRANE. 

Dimensions of Buildings.-Office building, 3 
stories, brick, 40 X 200 feet; pattern and joiner 
shop, 3 stories, brick, 60 X 300; machine shop, 
iron and brick, 100 X 300; boiler shop, iron and 
brick, 100 X 300; blacksmith shop, 100 X 300; 
bending shed, iron and brick, 60 X 127; framing 
shed, framt', 344 X 270; ship fitters' shop, iron 
and brick, 60 X 320; ship blacksmith shop frame, 
120 X 208; pipe fitters' shop, frame, 50 X 208; 
power house, brick, 40 X 130; lumber shed, 2 
stories, frame, 40 X 300; pump house, brick, 
43 X 60; paint shop, brick, 50 X 160; fitting-up 
shop, brick, 50 X 175; stable, 2 stories, brick, 

cuts, the three diagrams marked L represent lyco- 40 X 60 ; timekeeper's house, frame, 50 X 40. 
podium diagrams. Piers.-No. 1, 60 X 900 feet; No. 2, 60 X 350; No. 3, 80 

A great point in producing the figures is to cease X 350; No. 4, 60 X 550; outfitting basin, 900 X 500. 
the note suddenly and without changing its pitch. One Ship Ways.-Nos. 1 and 2, each 400 feet long; Nos. 3 
is very apt with cessation of sound to change the pitch and 4, each 450: Nos. 5, 6, 7, and 8, each 650. 
and produce confusion. If, while the lycopodium is The various shops are fitted with machinery of the 
on the sheet rubber, the intensity of the sound is in- latest pattern, and are capable of handling the largest 
creased, some of the lycopodium is thrown in the air, work known in ship building. 
and if the sound is made strong enough, a perfect The machine and boiler shops are supplied with 
cloud of the dust is maintained, sharply localized over power-traveling cranes of 50 tons capacity, and the ap· 
the points of agitation, representing the Chladni 1 pliances throughout the yard for handling material 
figures in a very beautiful and interesting manner. are of novel design, enabling work to be done witb 

With sand, three of whose figures are shown in the dispatch and in an economical manner. 
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RECENTLY PATENTED INVENTIONS. 

Railway A.ppltances. 

CABI,E GRIp.-James S. Patten, Balti
more, Md. This is a gripper of simple construction and 
easy to maulpulate, which is adapted to grip the cable by 
lateral pressure and drop it vertically when released, 
while the grip can be qulckly adjusted to again pick up 
the cable without the aid of lifting levers or other addi
tional means. When a cross cable is reached, the grip 
automatically lets go its cable, rides over the other cable, 
and drops into position to again pick up its cable on the 
application of the gripman's lever. The clamp jaws are 
incapable of slipping or looseulng their hold on the cable 
after they are applied, thus saving frictional we8!'. 

I into the ground, the dirt Is tamped inside the cylinder by I number of suggestions of what people might in�ent,
·;;"d 

the operator pressing with his foot upon the ring, thus many of them seem exceedingly well put. Exactly what 
forcing the disk down upon the dirt, and euabllng the he means by the following .. tip," however, is not very 
latter to be lifted with the digger out of the hole. clear : .. The chemist who will make from cotton seed The charge for insertUm um.der this head is One Doaar a line 

jor each insertion ; about eight words to a line. Adt'tT
tisements must be receiVed at publication office as early as 

Thwrsday morning to appear in the Jollowin{} week's issue 

ELEVATED CABLE RAILROAD.- Wil
liam R. Heyimun, Rich Hill, Mo. According to this in
vention, the cars are snspended below the rails, which 
form a duct for the cable propelling the cars. A novel 
means of switching onto side tracks is provided, ,,1th 
means for actuating the grip to engage or release the 
cable. This road can be set up at a moderate cost on 
sea beaches, etc., and is more especially designed for 
pleasure trips, but can be readily arranged to carry 
freight. 

lllecllanical. 

M'o R T I S  I N G MACHINE.-Simeon J. 
Hicks, Englewood, Ill. This is a machine especially 
adapted to make mortises in the stiles of doors, although 
useful for other purposes. It has a longitudinally reci
procating carriage carrying work-holding clamps, a trans
verse reciprocating frame with chisels moving above the 
carriage, and a clutch·controlled driving mechanism re
ciprocating the frame and carriage. The machine is de
signed to perform its work very nicely and rapidly, the 
mortising chisels operating from both sides of the work, 
while the article to be mortised may be quickly placed 
and removed. 

SUPPORTING JOURNAL B O X E S.-J. 
Friedrich Hey, Strasburg, Germany. The bracket or 
hanger is provided ,vith a disk having a circular recess, 
while the bearimg support is provided with an eccentric 
disk or flange having an offset prOjecting into the recess 
of the disk of the bracket. A ring clamp secured to the 
bracket engages the front face of the eccentric flange or 
disk. The device is simple and durable, and permits of 
a wide range of adjustment. 

Agricultural. 

PLow.-Agustin M. Chavez, Mexico, 
Mex. This is an improvement in plows whose beams 
are attached at their front ends to a truck or wheeled 
frame. A stirrup is adapted to be attached to the straight 
section of the plow beam, and by sliding this st,jrrup 
toward the rear curved portion of the beam, the plow
share may be made to enter the ground more or less 
deeply, the nearer the stirrup is carried to the share the 
deeper being the furrow. In connection with the plow a 
sod cutter is employed, clipped upon the plow beam in 
snch a manner that the turner will be adjustable. 

STOCK WATERING DEVICE.- Anson 
Carey, Ashland, Neb. This is a device for watering hogs 
and other stock, and consists of a trough with a water 
supply pipe in its rear, a gravity lid or nose gate hinged 
in its rear being adapted to close down on the trough, and 
having an upwardiy and outwardly inclined lip at its for
ward end arranged, when the lid is down, to leave the top 
of the trough open in front. A stopper to the supply 
pipe is pivotally connected with the hinged nose gate for 
operation by the latter in both directions. According as 
the nose gate is raised is the flow of water to the trough, 
and the animal always has a fresh supply of water, but 
none is wasted, the flow stopping when the £.ose gate 
closes itself. 

Miscellaneous. 

WIND WHEEL.-Benjamin .T. Sykes, 
Sykesville, Pa. This invention relates particularly to 
improved connections between the power shaft and 
plunger rod, facilitating the utilizing of the power of two 
wheels simultaneously, and equalizing any difference of 
speed between the wheels, preventing jerking or binding 
upon one side of the plunger rod. The construction is 
such that the entire machine is designed to be perfectly 
balanced, thus having great strength and durability. In 
operation, one of the wheels is tnrned to face the wind, 
and the back of the other wheel corresponds with the 
face of the one in the wind, the wheels revolving simulta
neously in opposite directions. 

VEHICLE SEAT -Jacob Ruch, Mount 
Eaton, O. This invention provides improved connections 
between the seat and the vehicle body. The seat has a 
hinged back, and a crank rod mounted on the under side 
of the seat has arms pivoted to its cranks and secured to 
the seat back, a lever being secured to the crank rod and 
a fasteulng device to fix the position of the lever. The 
seat is especially adapted for two-wheeled vehicles, the 
position of the seat back being readily shifted to make 
the seat easy, and also for its adjnstment to bring the 
weight of the load in the right position in relation to the 
wheels, thus enabling the vehicle to be properly balanced, 
so that it will ride and draw easily. 

FLOOR CLAMP.-Mathias Lutgen West either a drying or a non-drying oil should not want for 
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on a joist, a rocking dog being movable with the plate in not clear. The .advlce on perfectmg and develop�g pat

response to the throw of the lever, the latte? serving to ents and on seIling patente makes very good readmg. 
Acme engine, 1 to 5 H. P. See arty. next issue .. 

., U. S." metal polish. Indianapolis. Samples free. 

rock the complete implement on its fulcrum. The de- MARKET GARDENING AND FARM NOTES. Improved iron planers. W. A. Wilson, Rocbester, N.Y. 

vice greatly facilitates the clamping and pressing up of Experiences and observations in the Patent Open-Side Planing and Sbapin/( Macbines. 
the boards of a floor While it is being laid, to<close the garden and field of interest to the Pedrick & Ayer, Pbiladelpbia, Pa, 

joints between the boards, and provide for nailing the amateur gardener: trucker and farmer. Latbes 20" swing, planers 24" x 24", at special prices. 
boards while so closed and held one against the other. By Burnet Landreth. New York : F. c. & A. E. Rowland, New Haven, Conn. 

FENCE.- William P. Sharp, Lowell, 9range Ju�d Company. 1893. Pp. 
Kas. This is a fence designed to be conveniently set up IV, 215. Price $1. 

Have you tried H aluminum Babbitt metal " ?  Write 
A. W. Cadman Mfg. Co .• Pittsburgb, Pa., about it. 

and taken down, and is well adapted for use upon even The subject of trllck farming farming in this work Steam Hammers, lmproved Hydraulic Jacks, and Tube 

as well as upon uneven ground. It consists principally seems treated thorougbly up to date. The author is not Expanders. R. Dudgeon. 24 Columbia St., New York. 

of supports and panels, the supports being formed of two restricted in his knowledge to American gardening opera- Stow flexible sbaft. Invented and manufactured by 

posts crossing each other near the upper end and con- tions, but he is able to cont"ast American processes and Stow Mfg. Co., Bingbamton. N. Y. See adv., page 174. 

nected at about the middle by a cross bar. 'l'he panels customs with those of other lands. This gives the work Screw macbines, milling machines. and drill presses. 

have at each end a post or batten, to which are secured an international character which makes it really attrac- 'l'be Garvin Macb. Co .• Laigbt and Canal Sts., New York. 

longitudinal rails adapted to engage the supports, the ad- tive reading- We believe that it should be in the hands 
jacent panel posts being connected with each other at of every enterprising cultivator of vegetables. 

Centrifugal Pumps. CapaCity, 100 to 40,000 gals. per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N. Y .. 

their upper ends by a Iiuk. How 'l'0 MANAGE 'l'HE DYNAMO. A Steam engine. electric motor, and dynamo castin/(s. 
SUPPORT FOR BRACKET T ABLES.- handbook for ship engineers, electric ' Send stamp for catalogue. C. A. Sturtevant, Hartland, 

John N. Tiffany, San Diego, Cal. A novel, convenient, ligh t engineers, and electro-platers. 
Vt. 

and substantial support is provided by this invention for By S. R. Bottone. New York : Mac- For Sale-Patent on improved mine car. See illustrated 

I & C P notice on page ]80. For terms and particulars address 
a small table top that may be adjustably attached to a mil an o. 1893. p. 63. Price Homer Durand, Starkville, Col. 
chair or bedstead for the use of an occupant, affording 60 cents. 

To L<:t-.A suite of desirable offices, adjacent to tbe 
means for holding an open book at any desired angle be- This very short treatise is designed as a handbook for I Scientific American offices, to let at moderate terms. 
fore a reader, and projecting the book support over the ship engineers, electric light engineers, and electric Apply to Munn & Co .• 361 Broadway, New York. 
bed or the chair, as may be desired. 'fhe table top is platers. It is elementary,therefore, and qulte practical in Hydrocarbon Burner (Meyer's patent) for burning 
also available to hold writing materials and to write upon. its treatment. Of its 63 pages, 17 are devoted to defini- crude petroleum under low pressure. See adv. pltl(e 
When not in use the support may be packed together in tions, so that altogether the amount of matter given is 381. Standard Oil Fuel Burner Co., Fort Plain, N. Y. 
compact form. not very large. It has no table of contents, but has an Fine Castings in Brass, Bronze, Composition (Gun 

SASH FASTENER. -Emanuel and Henry index adequate for its size. MetaD, German Silver. Unequaled facilities Jas. J. 
S. Ensminger, Bloomington, Ill. This Is a cheap lock, THE " PRACTICAL ENGINEER " POCKET 

McKenna & Bro., 424 and 426 East 23d St., New York. 

quickly applied to any window, so that it cannot be acci- BOOK AND DIARY. 1893. Edited by For Sale-New 5 horse power uprigbt engine, 5 "  x '61' 
dentally unlocked by the rattling of the sashes. 'fhe in- W. H. Fowley. All rights reserved. cylinder and 30 x 5 ft. boiler, upright, new. All guaran-

vention is an improvement upon a. former patented in- Second edition. Technical Publish- teed. Spot casb, only $181. Wm. C. Codd. Baltiwore, Md. 
vention of the same inventors. The latch is pivoted on jng Company, Limited, London. Tbe best book for electricians and beginners in elec-

the top of the lower sash, and a spring concealed in a John Heywood, Manchester. Price tricity Is " Experimental Science," by Geo. M. Hopkins. 

transverse recess in the under side of the latch engages a 60 cents. 
By mail. $4 ; Munn & Co., publisbers, 361 Broadway, N. Y. 

stud to press the latch normally inward to lock the In addition to ve� numerous horse power tables, notes 
For the original Bogardus Universal Eccentric Mill, 

sashes. The sashes may be held at any desired height, on heat, waste of �aterials, and the usual data o-iven ill' 
Foot and Power Presses, Drills, Shears, etc., address 

th I h b . ed d h  ld d '  ed . o· J . S. & G. F. Simpson, 26to36 Rodney St.,Brooklyn, N. Y. 
or e ower sas may e rals an e as eSIr Wlth- works of this character, a memorandum diary is found, Canning machinery outfits complete, oil burners for out moving the upper sash. making the work a useful compact companion for the soldering, air pumps, can wipers, can testers. labeling 

FOLDING TABLE.-.T ohn C. and Hiram civil or mechanical engineer. macbines. Presses and dies. Burt Mfg. Co., Rocbester, 
A. Carl, Allentown, .Pa. This inventio� provide� an ex- [ W-Any of the above book] ;:nay be purchased through N. Y. 

' 

tremely cheap and Simple table to which any kmd of a , this office. Send for new book catalogne just pub- Will sell or lease foundry and machine shop. with 

table top may be applied, which may be extended when i Iished. MUNN & Co., 361 Broadway, New York. tools and stock. Good waterpower. No steam required. 
desired to form a long table or an ironing table, or be Rare cbance for general or special work. Box 230. Mil-

folded into small compass to make a neat and compact ford, Del. 

stand. The table, whether extended or folded, is very . SCIENTIFIC AMERICAN Competent persons wbo deSIre agencies for a new 

strong, and the invention covers various novel features popular book. of ready sale, with handsome profit, may 

of construction and combinations of parts. 8 U I L D I N  O E D I T I O N . 
apply to Munn & Co., ScientifiC American office, 361 
Broadway. New York. 

HAND STAMP.-Samuel A. Harrison, 
New York City. This is a registering or counting stamp, 
which will positively count every impression and display 
the amount so that it may be easily read. Its construc
tion is simple, and snch that it is not likely to get out of 
repair, and it may be conveulently reset whenever neces-sary or desirable. The dial is in a glass-covered case in 
the top of the handie, and the hands are moved every 
time the stamp is pushed down to make an impression. 

LAP RING.-George Bobb, Yokena, 
Miss. According to this invention the two members of 
the ring are connected by a loose universal or swivel 
joint, which adapts it to be easily and quickly applied to 
or detached from single and double trees, chain links, 
etc. The ring thus made is very strong and durable, 
since the joint between the two hooks is not formed by 
aid of a pin, rivet, or pintle, as usual in such devices, 
but by circular eyes, which are integral portious of the 
hooks. 

Designs. 

HEAD FOR FUR COI,LARS.-Bernard 
Cohen, New York City. This design represents an ani
mal's head, to bti used as an ornament, a rib-like fignre 
being produced in relief upon the muzzl<! and extending 
around the edge of the mouth, and the curved tongne 
lying upon the under jaw. 

RUG FASTENER.-George B. Shellhorn, 
Montgomery, Ala. This fastener is a triangular-shaped 
body, having concave edges and tapering extensions pro
jecting at right angles from the body, one of the exten
sions projecting oppositely to the other two. 

HEEL OR SOLE PLATE. - George .T. 
Davison, Richmond, Va. The leading feature of this 
design consists in the shape and ornamentation of the 
completed article, of segmental shape, and with V
shaped openings with prong-like projections. 

NOTE.-Copies of any of the above patents will be 
furnished .by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

MARCH, 1893, NUMHER.-(No. 89.) 

TABLE OF CONTENTS. 
1. Elegant plate in colors, showing an attractive dwell

ing at Springfield, Mass. Floor plans and perspec
tive elevations. Cost $9,750 complete. E. L. 
Ohesebro, architect, Springfield, Mass. 

2. Plate in colors showing the residence of the Hon. 
John J. Phelan, at Bridgeport, Conn. Two per
spective views and floor plans. Mr. A. H. Beers, 
architect, Bridgeport, Conn. An excellent design. 
Cost $6,000 complete. 

3. A dwelling at Springfield, Mass., erected at a cost of 
$4,000 complete. Perspective views and floor 
plans. Messrs. Granger & Morse, architects, Spring
field, Mass. A model design. 

4. A cottage erected near Brighton, Mass., at a cost of 
$2,800. Floor plans, perspective view, etc. A. W. 
Pease, architect. 

5. Engravings and floor plans of a residence at Green
wich, Conn. A beautiful design in tbe Colonial 
style of architecture. Mr. W. S. Knowles, archi
tect, New York. 

6. A dwelling recently erected at Brookline Hills, Mass., 
at a cost of $5,300 complete. A picturesque de
sign. Perspective elevation and floor plans. 
Messrs. Shepley, Ruton & Coo idge, architects, 
Boston. 

" .  Sketch of a tasteful desigtI for a three-family cottage, 
to cost about $4,500. 

8. Plans and elvations of an English cottage of quaint 
and pleasing design. 

9. View of the Fifth Avenue Theater, New York. A 
splendid example of modern architecture in the 
style of the Italian Renaissance. Together with a 
portrait and biographical sketch of Francis H. Kim
ball, architect, New York City. 

10. Misscellaneous contents : Pavingestimates.-World's 
J<'air items.-Painting the World's Fair bulldings.
Drawing instruments for colleges, etc., iIlustrated.
A tasteful fireplace desigtl, illustrated.-An improv
ed steel spring hinge, illustrated.-Vegetable growth 

AIDE-MEMOIRE PRATIQUE DE PHOTO- in water mains.-American machinery in London. 
GRAPHIE. Par Albert Londe. Paris : -A foot radhItor valve for hot water radiators, il-
.T. B. Bailliere et Fils. Pp. 337. lustrated.-New tin plate plant.-An improved fur-

THE DAILY NEWS ALMANAC AND POLITI-
nace, illuBtrated.-Cincinnati woodworking ma-

CAL REGISTER FOR 1893. Compiled chi�ery.-An improved door hanger, illustrated.-

by George E. Plumbe. Ninth year. A bIg heater company. 

Issued by the Chicago Daily News I The Scientific American Architects and Builders 
Company. Pp. 424. Price 25 cents. Edition is issued monthly. $2.50 a year. Single copies, 

For Sale-Electro-plating dynamos. Tbree 12 inch 
Weston for silver or nickel, one 8 inch Weston for sU .. 
ver, and one American Giant No. 4. Address Crane &: 
Breed Mfg. Co., CinCinnati, Ohio. 

Any ]}[anujacturer 

of hardware or macbinist's speCialties, deSiring to be 
represented in New York City or viCinity, will find it to 
his interest to address E. J. Hussey & Co., 80J ohn Street, 
New York. We are centrally located, active workers 
and can furnish best of references. 

HINTS TO CORRESPONDENTS. 
NaDles and Address must accompany all letters, 

or no attention will be paid thereto. This is for our 
information aud not for publication. 

References to former articles or answers' should 

In �ii.?:.!! o�,fta��s���Ja� ���:b��r ��u����Yd 't:, repeated ; correspondents will bear in mind that 
Borne answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Sl)eelal lV rittell IllforDlaUoll on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific A.Dlcrlcan SuppleDlen t s  referred 
to may be had at the office. Pnce 10 cents each. 

Hooks referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(4787) G. W. V. asks how to make a La
lande oxide of copper battery in the cheapest way possi
ble. I heard that they could be made of tin tomato cans. 
A. See SUPPLEMENT 792. 

(4788) F. T. G. asks : If one heat unit 
raises the temperature of one pound of water one degree, 
how many heat units will be required to raise the tem
perature of one cunic foot of air !me degree ? A. One 
heat unit will raise one pound of air one degree. One 
pound of air at sixty degrees is equal to thirteen cubic 
feet. Then one-thirteenth of a heat unit will heat one 
cubic foot of air one degree. 

DISINTEGRATING BITUMINOUS ROCK. 
-Ben Hager, Salt Lake City, Utah Ter. This is an ap
paratus especially designed for disintegrating rock or dry 
asphaltum, and the kettles in which the material is 
placed have each a stationary grate, between the bars of 
which oscillating ·bars are made to swing, a steam pipe 
delivering steam beneath the grate while another pipe de
livers steam above the grate. As the steam disintegrates From the Chicago Daily New8 we have received its 
the asphaltum the oscillating bars force it down to the almanac. It is a work containing in excellent shape the 
bottom of the kettle, from which it may be drawn out as exhaustive data now found in the different newspaper 
desired, the operation being preferably carried on in two aimanacs. 

25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi
cally, a large and splendid MAGAZINE OF ARCHITEC
Tl'RE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

(4789) F. W. Q. asks whether he can get 
the same amount of electricity from a battery by immers
ing the zinc half way into the solution instead of all 
the way ; as, for instance, in the Grenet battery described 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 157. A. By 
immersing the zinc one half way into the solution, you 
will get less current than you will if it is entirely sub
merged ; the electro-motive force, however, will be the 
same in both cases. 

(4790) A. P . .T. asks what wash or pre
vention, if any, may be used to arrest powder posting in a 
chestuut bookcase. Fine powder issuing from small holes 
in the shelves is a constant annoyance. Reply by Prof. C. V. 
Riley.-Without having seen specimens Df the author of 
the injury described by your correspondent, it is impossi
ble to definitely determine the insect which is injuring 
his chestnut bookcase. There are several coleopterous 
insects of the family Ptinidre which are notorious as in
festing the hard wood used in the manufacture of desks, 

connected kettles, so that the work is continuous. TIPS TO INVENTORS. Telling what in-
POST HOLE DIGGER.-John Tipton, ventions are needed. and how to per-

Hymera, Ind. This device has a cylindrical body of iron feet and develop new ideas in any 
or steel, with its lower edge notched and beveled to form lines. By Robert Grimshaw. New 
cutters, and withiR the cylinder is an adjustable or slid- York : The Practical Publ.ishing 
ing disk having a centra) opening, the disk being rigidly I Company. 1893. Pp. 84. PrIce $1. 
attached to a rod, which extends npward, and ends in a Dr. Grimshaw is well known as a very bright and 
ring surrounding the handle. When the digger is forced graphiC writer. In �ese hiutll tQ inventoI'll he makes II 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. 

NUNN & CO., PuBLISHERS. 
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household fumiture, the handles of various implements, 
etc., and these are known as powder post beetles. Some 
of these belong to the genus Lyctns, of which L. striatu· 
Ius is known to do similar injury to that described. 
These beetles are, however, more often found working 
outdoors, and the damage may be done by another com
mon Ptinid beetle, the Sitodrepa pallicea, which more 
often affects woods indoors and made into cabinets. The 
presence of these insects is always indicated by small cir
cular holes, through which the beetles have entered the 
wood, or by small heaps of the dust which is pushed out 
by the burrowing larval. 'rhe beetles are small, of a 
brownish color, and their larval are small, six-legged, 
somewhat hairy, yellowish-white grubs, with their bodies 
more or less cnrved toward the extremity. Wood once 
thoronghly infested by the beetles or laVal is beyond re
demption ; but in the case of the beginning of the injury, 
or as a preventive, washing, and if possible soaking, the 
wood in kerosene will act as a preventive and also de
stroy the beetles and larval as far as the oil penetrates. 
Where the wood is of such a natnre that it can be sub
mitted to stove or kiln heat withont damage, it may be 
thus disinfected. 

(4791) C. G. writes : I notice in SCIEN
TIFIC AMERICAN of March 4 a cut of a storage' battery. 
Do I nnderstand you a8 meaning that there are no zinc 
plates used at all ? Is it simply sheet lead plates coated 
with red lead ? Do I use same connections to charge bat
tery as discharge it ? Must the cell be air tight ? How 
shall I know when it is charged ? Whllt book can I get 
to give me good knowledge on storage system complete ? 
A. There are several different types of storage batteries. 
In many of the types both plates are formed of lead ; no 
zinc is nsed, and the lead plates are coated with red lead. 
The same connections are used for charging and discharg
ing the battery. The cell should not be air tight, as gases 
or vapors are generated which require a way of escape. 
For information on charging and using batteries, etc., we 
refer you to Salamon's " Electric Light Installations," 
price $2. 

(4792) G. A. R. asks : What is meant by 
.. ampere hour," so often referred to in battery circulars ? 
Does it mean that the capacity is say (in a 50 ampere hour 
cell) 50 amperes for 1 hour, 1 ampere for 50 hours, or 10 

amperes for 5 hours, etc.? Where can I obtain directions 
for making gas out of coal on a small scale, and the puri
fying of the same, storage, tanks, etc.?  What power 
would a 6 foot windmill of the " air motor " pattem 
develop ? A. One ampere honr is 1 ampere of cnr
rent flowing for 1 honr, one-half an IImpere ot current 
flowing for 2 hours, one-tenth of an ampere flowing for 10 

hours. On the other hand, 10 ampere hours may be 1 
ampere for 10 honrs or 10 amperes for 1 honr. We think 
of no small work on the manufacture of gas. We can 
refer you io " Gas Works : their Arrangement, Construc
tion, Plant, and Machinery," by F. Colyer, price by mail, 
$8. The windmill to which you refer will probably aver
age about one-half horse power. 

(4793) O. J. asks : 1. In making fluid 
for bichromate batteries, do you add the sulphuric acid 
to water the first thing and then the bichromate potassium 
or bichromate potash to water and then sulphuric acid ? 
A. The correct way to make the bichromate solntion is to 
dissolve the bichromate first and afterward slowly add 
the sulphuric acid. 2. A recipe for a good luminous 
paint. A. For information on luminous paint, we refer 
you to SUPPLEMENT 497. 3. Is there any action on the 
zinc in a bichromate potash battery when the circnit is 
open ? A. In the Fuller and Bunsen batteries there is 
scarcely any action on the zinc when the battery is not in 
nse ; but. 'n plunging batteries the zinc, if left in the so
lution, is soon destroyed. 

(4794) A. B. writes : I built the dynamo 
shown in SUPPLEMENT 600. Used it about three weeks 
on an arc light, when it burned out. Tried resistance in 
circuit, but it heated just the same and dimmed the light. 
Do arc light machines heat more than incandescent ma
chines ? Have a pair of field magnets like those shown 
in SUPPLEMENT 600. Can't I make a two horse power 
nnchine by making the following changes ? Place a 
piece of iron one-half inch thick between the polar yokes 
(where the pole pieces are bolted together) and face off 
the bottom of the poles, and add an inch thickness to· 
each one, and then bore out to about 4% inches, taking 
care to throw the hole as much down as possible. The 
object of the pieces is to save stock. I would then wind 
ten layers of No. 16 wire on each pole in five pieces, each 
piece forming two layers, and add a shunt of fine wire on 
the oatside, making a compound winding. Am sure the 
field could be made strong enough this way, even for a 
three horse power machine. What size wire shonld I use 
on armature say for about 60 volts ? and how m(lny coils 
ought there to be ? Would there be any advantage in 
making the rings with four holes on the sides for ven
tilatiou? A. In regard to yonr arc light, we would sug
gest that you adjust the lamp so as to give a longer arc, 
thus increasing the resistance of the circuit. If this does 
not prevent the overheating of the armature, add 15 or 20 
ohms resistance to the circuit and mu the dynamo at a 
little higher speed. There is no rea80n why an arc light 
machine should heat more than an incandescent one if it 
is constructed for arc lighting. You could arrange yonr 
field magnet for a larger armature in the manner pro
posed. We cannot, without considerable calculation, 
furnish you the information you desire for the winding of 
your new armatare. Probably yonr readiest way of get
ting at the matter is to see a machine of abont the size 
desired and get your measurements from that. There 
will be an advantage in making ventilating holes in the 
armature, providing you do not cut out too much metal. 

(4795) F. B. asks whether England or 
the United States produces the largest amount of steel 
now. A. The United States now produce the largest 
amount of steel, to wit, for 1890, 3,500,000 tons, Great 
Britain 3,250,000 tons. 

(4796) H. A. asks : 1. What are the rules 
for flnding the pitch of a'propeller wheel ? A. The pitch 
is obtained by multiplying the circumference in feet or 
inches by the cotangent of the angle of the blade with the 
center line. Or take the angle by opening a folding rule 
on the edge of the blade and in line with the shaft aft. 
Lay off two lines at right angles and place the angle of 
the rnle on one line at a distance of the circumference of 
the wheel from the line representing the center of the 
shaft and extend the line represented by the opening of 

Ititufifit jmtritll. 
the rule to meet the central line. This forms a right 
angled triangle, of which the shaft line is the pitch in 
the same manner (feet or inches) that the circnmference 
was taken in. 2. Does it require more power to mn a 
boat at a certain rate of speed with a small propeller 
wheel than with a larger one ? A. Yes. Propeller 
wheels should be as large as possible to mn in solid water 
for economy. 3. How mnch pitch shonld a propeller 
have which is 14 inches in diameter, and how many revo
lntions should it make a minnte to give a speed of 6 miles 
an hour to a shell boat, 16 feet long, with a very sharp 
bow, the boat weighing 230 pounds ? A. A14 inch screw 
for a boat with fine lines should have 30 inch pitch and 
make 275 revolntions per minnte for 6 miles per hour, al
lowing 20 per cent slip. 4. When the pressure in a 
boiler is np at a certain point, say 70 ponnds, does it re
quire more fnel to keep it there than at a lower point of 
pressnre ? A. The amonnt of fnel reqnired to lIeep the 
steam at a specified pressure depends entirely npon the 
power used. It takes more fnel for a given power at the 
lower pressure. 

(4797) J. G_ C. says : Will you please 
give a recipe for a paste that T can nse on the face of a 
photograph, so I can monnt the print face down on glass, 
something that will not diSCOlor the face of the print and 
is not costly ? A. To monnt prints on glass follow the di
rections given by J. E. Dumont ; that is, take 4 onnces 
gelatine and soak half an hour in cold water, then place 
in a glass jar, adding 16 ounces of water ; pnt the jar in 
a large dish of warm water and dissolve the gelatine. 
When dissolved ponr into a shallow tray. Have yonr 
prints rolled on a roller, albumen side out ; take the print 
by the corners and Pa8S rapidly through the gelatine, tak
ing great care to avoid air bubbles. Hang up with clips 
to dry ; when dry, squeeze carefully on to the glass. The 
better the quality of glass the finer the effect. From " The 
Scientific Ameriean Cylopedia of Receipts, Notes and 
Queries." 

(4798) A. S. writes : I would like to 
make a steam whistie, 12 inches diameter. What would 
be the proper length and what would the proportions be 
for a whistle one octave higher in tone than the 12 inch ? 
A. A 12 inch whistle is usually made from 20 to 24 inches 
high. For an octave make the whistle about one-half the 
volume, subject to corrections for thickness of metal. 

(4799) B. & T. ask : What will take off 
lampblack that is nsed in mortar and has got on the face 
of the brick ? Onr mason used mnrlatic acid and then 
put on linseed oil. What will clean it, if anything ? A. 
Rub with a piece of pnmice stone or sandpaper. 

(4800) F. M. W. and others ask for a ce
ment for nse in making aquariums. A. Litharge, fine, 
white, dry sand, and plaster of Paris, each 1 gill ; finely 
pQ,lverized resin, :>8 gill. Mix thoroughly and make into 
a pa8te with boiled linseed oil to which drier has been 
added. Beat it well, and let it stand four or five honrs 
before using it. After it has stood for fifteen hours, how
ever, it loses its strength. Glass cemented into its frame 
with this cement is good for either salt or fresh water. It 
has been nsed at the Zoological Gardens, London, with 
great success. It might be useful for constrncting tanks 
for other purposes or for stopping leaks. Ortake linseed 
oil, 3 onnces ; tar, 4 ounces ; resin, 1 ponnd ; melt to
gether over a gentle fire. If too mnch oil is used, the ce
ment will run down the angles of the aquarium. To ob
viate this it shonld be tested before using by allowing a 
small quautity to cool nnder water. If not found snftlci
ently firm, allow it to simmer longer or add more tar and 
resin. The cement shonld be ponred in the corners of 
the aquarium while warm (not hot). This cement is pli
able, and is not poisonous. Paraffine applied to the bot
tom, if it is of wood, will make it waterproof. Have the 
wood dry and very hot ; mb the paraffine in thoroughly. 

(4801) B. W. P. says : Will you inform 
me whether any kind of grapes may be used to make 
raisins ? A. No. The Mnscatel is the principal grape 
grown to make the raisin, and its flavor excels that of all 
other varieties. For many years Malaga, Spain, has pro
duced the best fmIt, and previous to the introduction of 
Mnscatel cuttinga into CalifomIa, our supplies were 
brought from that port. There is a difference of opinion 
in regard to the quality of the fmit produced in Malaga 
and California, the people in the far West claiming the 
latter to be snperior ; but nnbiased experts consider the 
former superior in flavor, richer in sugar, more tender, 
and larger fmIt. 

(4802) H. N. says : I want to know what 
will be the pressure per square inch when air is com
pressed to one-half its natural bulk or size. Also what 
the pressnre when pressed to one-third of its natural 
bulk. Would there be any.difference if the quantity were 
large or small ? A. For ordinary practical purposes, if 
the air is to be mea8nred at a nniform temperature (iso
thermal compression), and calling the atmospheric pres
sure equal to 15 pounds the formula, pressure X volnmes 
- pressure = the pressnre of compression. Taking yonr 
inquiry, 15 X 2 = 30 - 15 = 15]lOunds pressnre and 15 X 
3 = 45 - 15 = 30 pounds pressnre. This will not be the 
pressure at the instant of compression, because the heat 
generated by compression expands the air, and at the mo
ment of leaving the cylinder it may have a pressnre of 20 
pounds in the first Ca8e and 50 pounds in the latter. With 
water-jacketed cylinders, mnch of the heat of compres
sion is absorbed and the final pressure drops nearer to the 
isothermal line. See SCIENTIFIC AMERICAN SUPPLE
MENT, No. 799, on air compression. 

(4803) N. G. writes : About twelVE> miles 
from here is a very large spring. I think it must be 
about one thousand feet higher than this place. A 
monntain (or hill) higher than the level of the spring lies 
between us. Which do vou think would be the best and 
cheapest means of conveying water to this city-by 
siphoning it from that spring, over the hill to a reservoir 
here, or by pumping it with steam from a river that mns 
through this place to a reservoir about one mile distant? 
Also please tcll me where would be the best place to send 
my son to get a thorough knowledge of machinery, both 
steam and electric. A. If the flow from the spring is 
large enough for your city supply, it will be the best 
and cheapest water eupply, considering the expense of 
pumping_ A siphon of 10 or 15 feet lift might be made 
available, but will have to beoften relieved of accumulat
ing air. For siphon, any height above 15 feet could not be 
made practicable in sO long a line of pipe. You do not 

give detalls enongh for the best advice. It is worth yonr 
while to have a survey made as to the whole grade and 
ascertain whether a detonr could be made for a gravity 
flow. If the water in the river is good, a large ram with 
a fall of 4 or 5 feet would make an economical water sup
ply. Steam is a constant expense. Perhaps windmills 
could be used. The Rose Polytechnic Institute, Terre 
Haute, Ind., is one of the best schools in mechanical and 
electric engineering in the West, also the Vanderbilt 
University, Nashville, Tenn. 

(4804) J. E. S. writes : 1. I have a well 
140 feet to water, which is inexhaustible. By going 40 
feet deeper we find dry sand, which absorbs all the water 
unless plugged below the water line, or we stop drilling 
before we get through a very hard rock that lies directly 
on top of the dry sand bed. Can I raise the water with a 
hydraulic ram ? Give instructions for putting in. If not, 
is there an automatic apparatus that will raise the water? 
A. You cannot raise water from bored well with a 
ram, unless by enlarging it, you can sink a pipe through 
to the absorbing stratum below, to .carry off the water 
used to work the ram and create the necessary pressure. 
There are oil and gasoline engines and air engines nsed 
for pumping water from wells. They all require care. A 
windmill will) be the best automatic machine. 2. Does 
the moon revolve on an axis a8 the earth does? If so, 
why is it the same spots face us all the time ? A. The 
moon makes one revolution on her axis in the same time 
that she makes one revolution around the earth, and that 
is the reason why the same parts face us all the time. 3. 

What shades the moon or causes its different phases ? A. 
It is the reflection of the sun's light on the moon that 
makes her appear to vary in form. 4. How near has 
any of the heavenly bodies ever been to the earth, and 
what is the nearest to the earth at present ? A. The moon 
is the nearest heavenly body. She is 240,000 miles dis
tant from the earth. 5. What body or bodies will cause 
the eclipse of the sun April 16 and October 9, and their 
distance from the earth ? A. The moon coming between 
the sun and the earth produces an eclipse of the sun. 

(4805) C. M. H. says : I have a steam 
vacuum irrigating pump which draws water through an 
8 inch pipe from a river 18 feet below. My supply pipe 
now runs diagonally from the pump into the stream, and 
as the pump is set some distance back from the edge, the 
supply pipe is necessarily 54 feet long. Will the lift of 
the water be less if I cut a ditch from the river to a point 
directly underneath the pump and run my pipe vertically 
dowu? If so,how much less will be the weight of the water? 
A. The weight of the water in the suction pipe is due 
to its vertical height only. There will be no difference in 
the puli of the pump due to the two positions alone. The 
vertical pipe will have· less friction than the inclined 
pipe, a8 w II as less volume, and will require less POWeI 
to overcome its inertia at the change of stroke in the 
pump, nnless the vacuum pump is of a kind that will 
keep the water in the long suction pipe under a "onstant 
and equal velocity. As this is doubtful, and the possi
bility that the friction may add a foot, more or less, to 
the suction head, we advise the open ditch and vertical 
sl,1.ction. 

(4806) E. J. A. writes : We have a blHltl
ing 16 feet square, 16 feet posts, tight. We wish to place 
steam pipes in this for the purpose of drying slack bar
rel heading. We would ask : Our boiler is 25 horse 
power. Engine uses (develops) but 5 or 8 horse power. 
Will that not leave boiler steaming capacity to make 
plenty of steam for this size kiln ? We have excellent 
fuel. Boiler and engine are about 60 feet from kiln 
bull ding. Will we lose much heat, piping this distance, 
if we lay pipe in ground, usinb asbestos packing? What 
size pipe, to use live steam, would we need, and how many 
feet, in building, to develop all the heat possible, as there 
is not much danger heating the material too fast or too 
much, so as you don't bum it np? Do you think it prec
tical to use steam for drying? We want to develop 150° or 
160° of heat in kiln if we can. Boiler,pressure 30 pounds. 
A. You can make a good drying room with the spare 
steam that yon have, without waste of heat. The 
steam pipe should be thickly felted and the line nnder
ground lald in a box 8 inches clear inside, with 1 � inch 
pipe well felted and supported in the center. Pipe 
in the drying room shonld be in flat coils nnder a lat
tice floor, 2,000 feet of 1 inch pipe, laid in sections so 
that it will clear itself of water. The heading should be 
piled in racks above the floor. The condensed steam 
should be led back, through a pipe in the box and retnrned 
to the boiler. 

(4807) W. T. P. writes : I would like in
formation how to build a breast or current wawr wheel 
and to gear same to run centrifugal pnmp. I want to 
raise anywhere from twelve hundred to twenty-four hun
dred gallons per minute of time fifteen feet high for irri
gation purposes. I want to know the length of wheel 
and diameter and how to gear wheel so it would adjust 
itself to rise and fall in river and how to prevent drift 
from injuring wheel in river. I have abundance of water 
in:river to get the power, if I could get some way to 
utilize the power in the river. A. You will require a 
wheel of abont 15 horse power. You will find the wheel 
that you describe illustrated and described in SCIENTIFIC 

AMERICAN, January 21, 1893, 10 cents mailed. This form 
of wheel will have to be constructed to suit the velocity 
of current or the height of the breast. A millwright or 
clever carpenter should be able to build a wheel to suit 
the power required. 

(4808) L. W. S. asks : 1. When does the 
patent on the Bell telephone receiver expire? A. The 
patent)on the Bell telephone receiver expires in January, 
1894. 2. In making one of the above telephones, would 
No. 38,wire be better than 36, when the telephone is to be 
used on a line two or three miles in length ? A. No. 38 
would be better for use than No. 36, but it is more diffi
cult to wind. 3. Is it the resistanc� in the line wire that 
causes telephones to fail on long distances ? A. The 
failure of the telephone on long distances is due to leak
ages more than to resistance. 

(4809) H. V. F. asks : 1. Does the tele-
phon, described in SCIENTIFIC AMERICAN SUPPLEMENT, 

No. 142, need any battery ? A. No. 2. Will the tele
phone work on a line 450 feet long ? A. Yes. 3. What 
size of copper wire should I use ? A. No. 18 will answer 
for the distance given. 4. Will the above snftlce if I nse 
the telephone call in Fig. 5 on page 2571 in SCIEN
TIFIC AMERICAN SUPPLEMENT, ' No. 162 ? A. Yes. 5. 
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Shall I use return wire or return through the earth f A. 
Either return will answer. 

(4810) M. J. B. asks the size of stack 
that should be put on dry kiln, size of which is 62 feet by 
27 feet.by 7 feet, and containing 5,000 feet of steam pipe. 
We would like to remove the air out of the room abont 
every ten minntes. A. Assuming the steam pipes are on 
ornear the floor and the lnmber piled above the pipes, the 
ventilation in so large a floor space should be divided so 
as to make an even flow of air throughout the room. 
For this purpose at least six uptakes should be made 
through the ceiling, 18 inches square, eqnally dividing the 
areas of the ceiling. These uptakes need be no more 
than 8 or 10 feet high, with hoods to keep ont raln, and 
dampers, so that they may be closed when steam is first 
turned on. 

(4811) A. F. writes : Are the numbers 
by which the different sizes' of electric:wireslare�called 
arbitrary nnmbers or do they refer to measnres, frac
ilons of inches, etc. ? Suppose that for: making a 
telephone you say that No. 18 wire is used, how can I 
convert that number in millimeters, as the diameter 
of wires is given in that measure ? A. The numbers 
of the American wire gauge are arbitrary. For this 
reason you will have to get the sizes in mills or circular 
mills from some of the existing tables. You will find 
such a table in Sloane'S " Arithmetic of Electricity," 
price by mail $1. 

(4812) N. H. E. asks the cheapest and 
best way to color brass black. A. Dip the clean brass 
in a solution of chloride of platinum. 

(4813) W. B. R. asks how lead pipes are 
joined together by the use of a blow pipe. A. For sol
dering lead pipes with a blow pipe, a jump joint is made 
by opening one end bell mouth and scarfing the other end 
to fit in, when, by powdering the joint with resin and 
placing a piece:of strip solder around the joint, it can be 
heated by a blow pipe until the solder runs in and makes 
the joint. 

(4814) W_ E. H. writes : Please give the 
process for etching brass signs. Also the japan or black 
material used to fill in with. A. The brass sign is 
painted all around the letters with asphalt varnish and a 
wall of putty or soft asphalt raised outside the lettering 
to keep the acid from flowing away. Use uitric acid 1 

part, water 2� parts, mix and pour on the plate to a depth 
of Y.i:inch. When bitten deep enough, wash dry and fill 
with melted asphalt or black sealing wax. 

(4815) C. C. M. asks : Can you give us 
any information about the use of aluminum for shoeing 
race horses? We have tried it, but find the metal too 
soft. Is there any way to harden it ? A. As we assume 
that your o'Dject is to make a light shoe, we recommend 
an alloy of from 3 to 5 per cent of copper to aluminum. 
This wili make the aluminum slightly heaVIer, but harder 
and tougher. Probably the 3 per cent alloy will be all 
that is required. 

(4816) T. T. asks : In firing a cannon, at 
what point will its projectile attain its greatest velocity ? 
Also, how is the velocity of projectiles lmeasured ? A. 
The velocity of a shot is greatest at the muzzle of the 
gnn. 

(4817) J. G. W. writes : I am making a 
quantity of very light castings with a core inside. The 
castings want to be very soft, so as to drill and tap easily. 
No strength is required. I find that while I have the 
iron soft enough on the outside, the core seems to chill 
the iron somewhat on the inside, thus making it hard on 
the tap. 'The core is made of boiled oil, resin, and 
moulding sand in certain proportions. What I want to 
know is this: Is there any formula for making cores that 
has a softening effect at the junction of the iron with the 
core ? A. For cores try new monldings, and mixed with 
as little paste as will allow the sand to hold together, and 
bake thoroughly dry in an oven. 

(4818) M. B. writes : I have to arrange 
a calendar for 1894, but have no tables from which I can 
find the time for the rising and setting of the moon for 
every day and in different places. Can yon give me 
some information regarding such tables ? A. The Nauti
cal Almanac gives the moon's position for every day in 
the year, with the necessary formulas. It is published by 
the government at Washington. 

(4819) F. B. says : I want a receipt for 
a paint to apply to a copper-lined bath tub from which 
the tin has been wom in patches. I wonld prefer some 
white color. A. Use ordinary white paint. 

(48W) J. H. H. asks : 1. How can I 
mix bronze powder in a liquid form ? With what can I 
cut it? A. Mix the bronze powder in thin mastic varnish. 
2. What size and how many blades should a propeller 
wheel be to propel a 13 foot canoe? A. A two-blade screw 
10 inches diameter for the canoe. 

(4821) J. C. R. writes : I am building a 
small non-condensing compound marine engine of the 
following dimensions: Diameter of cylinders,H. P. % in., 
L. P. 1:>8 in., stroke X in., size of ports H. P. cylinder 
1-16X3-16, exhaust 3-32X3-16, L. P. cylinder 1-16X9-32, 

exhaust 3-32X9-32. Are the cylinders and ports in the 
proper proportion ? If not, give size of L. P. cyliuder. 
If the cranks are fixed at right angles to each other, give 
relative position of eccentrics to cranks. A. The cylin
ders are a good proportion, as are also the ports. 'rhe 
longer diameter of the eccentrics should be slightly ahead 
of a line at right angles to the crank. See " Model En
gine Making," by Pocock, $1 mailed. 

(4822) J. H. R. writes : I wish to lay out 
my yard in walks. I do not care for brick, but a pre
paration to pnt on the gronnd. Now is there any cement 
oripreparation similar to cement that will stand freezing? 
And if there is, can you give me cost per sqnare foot or 
yard ? A. Probably hydranlic cement mixed with sand, 
1 of cement to 2 of sand, makes as good walks as anything 
that you can handle. The cement Is about $1.25 pel' 
barrel, and 1 l)arrel should make al)out 4 square yards of 
walk 1 inch to lX' inch thick. Mix dry, and wet and 
spread qulck1y. Smooth with a trowel. 

(4823) S. Z. asks for a solution for plat
ing metal goods a jet black, that will not peel or crack 
when said goods are squeezed. A. The coloring of the 
surface of metals black may be done by chloride of pia· 

© 1893 SCIENTIFIC AMERICAN, INC.



APRIL I ,  18c}3.] 
ti num and other receipts in our " Cyclopedia of Receipts, " 
but do not stand squeezing or pre.sing without marking 
the surface. Such surface color shonld be done after fin-
ishing. 

(4824) F. W. C. says : I am desirous of 
kuowing how to make aluminnm present a matted ap
pearance, snch as wonid look well in Jewelry. Also, if 
there is a better material to polish aluminum than rouge. 
A. 'rhe matting of aluminum is done witb polished mat
ting tools or stippled with a broad Iinmg or stipple, tbe 
same as silver plate. The tools can be obtained from 
dealers in jewelers' tools. For the bright finish on 
alnminnm, nse Vienna lime after the rouge. 

(4825) J. T. asks how far a 124 ton gun 
will tlIrow a projectile, the kind Krupp will exhibit at 
the World's Fair, also the qnantity of explosives to fire 

each ronnd. A. The 124 ton gun i. intended to carry 
solid shot of half a ton with a charge of 700 pound. of 
powder, with a range of 12 or 13 miles. 

(4826) C. E. E. asks : What can I use 
for the porous cup in a battery ? What will do that I 
can find here without buying one ? A. Porous flower 
pots may be used for the porons cells of batteries by stop
ping the hole in the bottom of the pot. Such porous 
celll!. however, are not as efficient as those made for the 
purpose. 

(4827) S. B. write : We have two large 
iron columns, one on each side of boilers, in basement, 
both essential supports to a six story building. They get 
very hot. Will you please advise us if expansion and 
contraction of same is any indication of danger ? A. 

There is no danger,from the inflnence of thetheat, ifl the 
colnmns are outside of the hrickwork of the boiler set
ting. 

T O  INVENTORS, 

An experience of forty-four years. and the preparation 
of more than one hundred thousand applications for pa
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for prOCUrIng patents everywhere. A 
.ynopsis of tbe patent laws of the Umted States and all 
foreIgn cOlmtries may be had on applIcatIOn, and persons 
contemplating the securing of patents, eitber at home or 
abroad, are invited to wrIte to this office for prices 
which are low, in accordance WIth the times and our ex
tensive facihties for conductIng the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN. 331 Broad
way. New York. 

I,itutifi, jmtri'lu. 
Car. oil tank. J. D. Mcllwaln . . . . . . . . . . . . . . . . . . • . . . . .• 493,940 Lamp, electric arc. E. Tbomson . . . . . . . . . . . . . . . . . . .  493.739 1

1 
Sprinkling tanks. strainer 'cover for. F. E. Bow' 965 

Car sanding device, E. H. Plnkbam . . . . . . . . . . . . . . . .. 494 Lamps. tbermal cut'out for electric. Lemp & man . .  . . . . . . • .  ' " . . . . . . . . . . . . . . . . . . .. 493. 
Car starter, Plbl & HuIt . . . . . . . . . . . . . . . . . . . . . . . . . . ... 494 Wlgbtman. . . . .  . . . .  . . . . . . . . . .  . .  . . . . .  . Stage apphance. tbeatrical, D. 1. Towers . . . 494.&3 
Car starter, J. Rlpberger . . . . . . . . . . . . . . . • . . . . . . . . . . . . •  493 Last support, J. Gra.nt. . . . . . . . . . .  . . . . . . . .  . . 0 . . 

1
8t�mg8' hand implement for takJUg duwll bwld-

Car step. W. Kunz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Latch. J. Chandler . . . . . . .  . . . . .  . .. . .  . . . .  . .  Ing. J. J .  Maber . . . . . . .  493.632 
Car. transfer. C. Cbambers. Jr . . . . . . . . . . . . . . .  . .  .. . . Lathe attachment� O. J. Beale. . . . . . . . . .  Staple drlvmg tool, S. ('. DaVidson . . . . .. 493.758 Car wbeel guide. railway. '1'urnbull & CounclIl. . . .  Latbe pulley, A. "'trelt. . . . . . . .  . . . . . .  . .  493.733 Starcb. manufactUre of. J .  Dubiel . .  493.689 
Ccararbdutraebtllen,groaPdPlanrga.tAus. 'Aa.lrG' rPlffi' 

Hn . . F.'.on. tal.".e . .. .. .. ........ .. 44
93

93
,
.
993

925 
LatblIlg, metalh� E. Hawes . . . . . . . . .• 493,714 Starching apparatus, fabrIC, J. M. Beterilletster . . .  493,905 

. Ie Laundry bencb, -'". A. Whltmg. . . . . . . . . . . .  . . . . 494.092 Station mdICator, M. �'Iset . . .  . . . . . .  493,763 
Cardln� engIne, Clarenbacb, Jr., & Zoll . . . . . . . . . . .  493,752 Lid holder, D. O'Leary . .  . . . . . . .  . . .  493,834 Stay, garment, H. Johnston. . . . . . . . . . .  4�,004 
CardIDIZ machIne stoppmg mecbamsm, I. F. I.Jlfe-s&Vlng apparatus, H. A. �tevens . . . . . . . . . . . . . 494,(9) Steam, apparatus for condensmg exhaust, .B'. L. 

Lawry. . . .  . . . . .  . . . . . . . . . . . . . . . . . . .  Lightnmg arrester! H. O. Henneberg . . . .  .. 493.926 McGaban . .  . . . . . . . . . . . . . .  . . . . . . .  .. . . ... 493,733 
Carpet fastener, GallInger & De LIsle . . .  . . .  . . . . .  LIq���: 6:;h.Od 0 a��. ����.�a��.s �o� dI���.�����: 4�,061 �t::� g�lg���::iic�n�·I�:,r.v.eW;1>owe"rs. :. :�: : :: t�:� CC��perte

lg'nl·s
ltnegr'. PbaaCrkbemr!:s',eMtc .. ,-.

T
s·a

Drs· flHeoldlc.o . .  m . .  b . .. .. .. .. '.':: Li b 1 ct I tus for pur fy ng Stea e G WIley 493 84:9 �h J qY��eck:/ . .  :�.y�.,s. �ppar� . . . . . . . . . . .  � . .  .' . . .  : 493.809 Stee:.':n�·apparatus:T: EiiiB::::::: ·:.::. " . . .  : : : : :  493:692 ccaenstterrlf' Ubgaalll·mAa· cMh·lnLee,IJn.ws
atchhemre·r·b·e·r . .  ·. ·. · . .  ·. ·.·. ·. ·.·.·. ·. ·. : :  1�',� L d d i L A D  M 493986 Stilt h W R Ste rt 493 663 

Chair. See Camp chair. Rall ch ... r. L��k.'n�e:)},�e lock: e ayo. . . . . . . . . . . . . . . . . . . .  • Sti,..;."p,':.'i.:ddle J . A.�rewson.: . .  : : : : :  . .  · :  . .  : : : : :: :  494:005 
Cbans. electrical attacbment for rocking, C. E. Locomotive, electnc"A. Phihpsbom . . . . . . .  .493.943. 493,943 Stopper. See Bottle stOJlper. Jar stopper. HartellUs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  493.997 Locomotive engme. � .  W. Jobnstone . . . .  . .  . . .  493,776 Stove burnerifll, E. M. Wrlgbt . . . . . . . . . . . . . . . . . . . . .  493.743 Check regIster, C. T. Daniels . . . . . . . . . • . . . . . • • • . . . . .  400:,985 LOOm,-BWIVel, O. W. Schaum . . . . . • . . . . . . . .  493,651 to 493,664: Stove, OIl, L . •  WIlder . .  . . . . . . . . . . . . . . . . .• . • 493,740 
Chopper. See Potato chopper. Loop. billet. W. P. Gelabert . . . . . . . . . . . . . . . . . . . . . . . 493.995 StovepIpe thimble. E. F. Neumann. . . .  . .  . . . . . . . .  493.641 

8g��: ��I�?C:so��I!I��: : : : : : : : : : : : : : : : : : : :: : : : : : . i�1:�l t�g�:����: g: �·J����e". · : : : : : : : : : : : : : : : : : : : : : : : : :  ��:� St°j)';."m:�I� .c���. ���.��ul�.I�� .�����s. �.o�,. �: 493,911 

gg�, d':Sh��?�nM: Lucas: : : : : : : : : : : : : : : : : : : : : :  : :::: j�:� h���h��O:: lI?��a;:�r � .�������.�: : :  : : : :  : : : : :: : : ::: !�:� St01�YI�� l'Kgt£:�Il��� . .  ��.�.�. ���ac����� .:?�: 
Cburn motor) J. H. Dameron . . . . . . . . . . . . . . . . . . . . . . .  493,822 Matcb box and cigar cutter, combined, W. W. Strap. N. Nilsson. . . . . .  . .. . . . . . . .  . . . . . . .  . . . . . . . . .  .. Cbute1 coal. J!'. G. Susemihl. . . . . . . . . . . . . . . . . . . . . . . . .  '93.949 Hayden . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..  493,866 Stra.w stacker. J. W. Nethery . . . . . . . . . . . . . . . . . . . . ... . 
Cigar igbter, electric� W. M. Thomas . . . . . . . . . . .  494,091 Meat scorer, Rader & HeIst . . . . . . . . . . . . . . . . . . . . . .. 4.94,027 Sugar waJron, G. Van Wagenen . . . . . . . . . . 493,799. 

2l���es�:lif:�'::.��h!ni�m?:r���';,,· We: Ka;;'ii;.g::: 
493.688 Me\�O ..... pCIw:::U��J���\���':f:;�� . .  ���!.�� 493.945 ��l��' !h:�g�;nt. 'trotting; F: Lobr:·.:::·.· . .  :·.·. ·. :: : : 493 

Cloth napping macblne. G & H. Bauche. .  . . . . . . .  Metal articles. metbod of and apparatns for com- Suspenders. M. Feldman . . . . . . . . . . . . . . . . . . . . . . . . . . .. 493 
Cloth scouring machine. M. H. Kohlrausch . . . . . . .. pressing and .baplng. J. Robertson . . . . . . . . . .  493.897 Switch. See Railway swltcb. 
Clothes drier, G. Tyler. . . . . . . . . .  . . . . . . . . . . . .... . . .  Metal bar., macbllle for tapering and sbaplng. T. Syringe. J. M Wardell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  494.048 

8��n"-�fe���'i�:l:;!, f· 3�����::;g:::::::::::::::: 493,321 Met�IJtu���t�';;tb.Od of' and' .:pparatuB 
. for ' 8ilap� 

493.982 �:b�':;le�3� �:��i���· . . . . . . . . . . . . . . . . . . . . . . .  494,015. 494.016 Compound engine, J. S. Parmenter . . . . . . . . . . . . . . . . .  494.075 Ing and drawmg, J. Robertson. . . . . .  . . . . . . . .  493.946 TefePhone. C. T. Bloomer.. . .  . . . . . . . . . . . . . . . . . ... . 493.907 
Conveyer, R. L. Hassell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Meter. See Water meter. Telephone SWItchboards, lIstening and rmgIng 
Corner brace. H. Wblte. . . .  . . . . . . . . . . . . . . .  . . . . . . . . .  Mllk can, G. H .  Wright. . . . . . . . . .  . . . . . . . . . . . . . . . .  . .  493.8Oi key for, W. M .  Goodndge . . . . . . . . . . . . . . . . . . . . .  . .  
Corrugated tube for boilers. etc .• L. Silverman.. . .  Mlll. See Coffee grlndmg mill. Tellurlan. W. R. Dunham. . . . . . . . . . .  . . . . .  . . . .. . .  
Corset .tlffener, C .  K .  Pevey . . . . . . . . . . . . . . . . . . . . . . . 494 Mining macblne. F. N. Slade. . . . . . . . . . . . . . .  . . .  . . .  493.659 Testmg machine. O. Reeser . . . . . . . .. . . . . . . . . . . . 
Cotton conveyer, seed, F. C. Gammons . . . . . . . . . . . .  494, Mould. See Candy mould. Tbrashing machIne feed regulator, G. W. Hallett ,706 
Cotton gm brusb. Elam & Thomas . . . . . . . . . . . . . . . . 493, Mould forming kmfe. L. His . . . . . . . .  . .  . . . . . . . .  494.000 TICket controlling apparatus. L. J. Hunter et "Z.. .  931 
Coupling. See Car couplIng. Insulating coup- Motion. mechanism for transmlttJng, G. F. 'l'icket, transfer, aud receipt controller, L. J. 
cra�r:" swinging P. T. Resser . . . .  : . . . . . . . . . . . . . . .  493.786 Mof.;;�n�ee Cilurn iiiotor: . .  RotarY· motor: . . . . . .  493.869 Tie�'§��eIt��I�ay·ii·.;: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  494,001 
Cuff, A. D. Marble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  493.830 MusICal Instrument. A. Pettersson. . . . . . .  . .  . . . . . .  494.025 Time lock, G. J. H. Goebler . . . . . . . . . . . . . . . . . . . . . . . ... 493,862 
CultIvator, W. Hammer . .  . .  . . . . . . . . . . . . . . . . . . . . •  493,707 MmHcal instrument strings. pin for, G. A. Ernst . .  493,917 Tire, bicycle, E. F. Ryder . . . . . . . . . . . . . . . . . . . . . . . . . . �600 CultIvator, H. M Little . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  Nozzle, exhaust, H .  C .  R�an, Jr  . . . . . . . . . . . . . . .  493,783 Tire, pneumatic. E. Barrett . . ••..•........ . . . . . . . . '" 400,675 

8�li:;:ig�'t��l[' il: �,rfo'i.���r. ::::::: • . • .  :::::: : : :  �utc��c�r ��e:r "1��ld�����facie:T: A: Scblii� 493.732 �:�:·la���:':.��:;:':�t�; l':°i'tsbnrti"if:: " : :41k.oo. 1M:� 
CCUutt_-oOUutt,. aeluetct0mnact,lcCreolcekcettrtiC, 

FA.IBle.nB . .  a.d. t. ......................... ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 493.877 Tobacco box clamping mach me, J. H. Ke.ter . . . . .. 494.004 '" Ordnance, mechanism for firing breech-loading. Tooth plate, artificial. G. A. Juterbock . . . . . . . . . . . . .  494.065 Cut-out. rosette. C. E. Barry . . .  . . .  . . . . . . . . . . . .  . . .  W .  H. Driggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  493.987 Toy. J. G. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  494.002 
CD'YeCcloertPI.ecadt

aIJnagttrahcebam. eetnc
t .• , mWa'cLn'I'n

Feerguors.oLnO'n"g'm"o"r'e' Ores. extraction of metal from, J. Turton . . . . . . . . .  494,0« Toy, P. E. McDonnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  493,895 fo] Packing for piston rods. stumng bOX, W. H. Ap- Trap. See Sewer water trap. 
Den&taWl aatp

spOl?�i .. c.e . . .  f.o.r .o . .  b.iundin.g . .  nerve8 .. .  W: · P: 493.778 pIe. . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  493.671 Trephine. J. A. MacKenzIe . . . . . . . . . . . . . . . . . . . . . . . .. .  493.730 

�:��i'lf.;em�t,!'il:,ca��d, C. F. Churchill . . . . . . . . . . . . . 493.978 ��u�:::fet�e:tra����'i:�:�: R. J Spearing . . . . .. 493.661 Den't3rt��I;: apparatus, Weber'&; Hampel:. : :.: : : Paint, manufacture of, J. K. Hawkins. . . . . . . .  . . . .  493,999 Truck, street car, S. HarrIs. . . .  . . . . . . . . . . . . . . . .• 493,770 

���:l gl:�e?���� A�·S�Ji'����e;.iiiark·::::::::::::.: ��"r ��'i: �!gFn.;. ::�� 8����. ��n. . .  493.979 
Tru���. sG��!��� ��� �:�� 

.���������� .�or .���: 493.662 

DDeenrn�clkP. ILat. �;!m Rba' :rlda.t. s.on . . .  : : :  . : : : : : : : : : : : : : : : : : : : : : 493. Pawl. ratchet, D. J. Reardon . . . . . . . . . . . . . . . . . . . .  493.944 Tube. See Corrugated tube. 
Digger. Se:;' Canal digger. Post bole digger. �:�f�tu����,i��h�g.!fbf��f� :a����

l
: .:: :: . .. :: .  ��;�� ���� t'C��iKf. ?tt������·. �: . .  �.o�e.,::s��.:: ::: . . . . : :  �l� 

gg��, o�'�n�ci'�e:creen, E. GOti" : : :  . : : : . .  : : : : : ::::::: ���M �����:;�� ������gJ i:iu�;-a�;n�rher 'purposes: 493,753 TYlJ�¥.I���i��?�i.��: .��.�. �.������.:��: .��r::�i.���,. 494.060 
Drawlllg or plotting board. G. M. Graham . . . . . . . . .  493,766 support for. W. G. Henderson . . . . . . . . . . . . . . . . . .  493.719 Unloading platform1 E. J. Coler . . . . . . . . . . . . . . . . . . 493.980 DraWIngs to stones, etc., transfernng-, L. Benoit •. 493,812 Photographic ca.mera, H. A. Benedict . . . . . . . . . . .• 498,747 Valve for trIple va ve mechanIsms, graduatIng, Dredging macbme. centrifugal, Alhson & Nasb . . .  494,094 PhotographiC camera. J. A. Davison . . . . . . . . . . . . . . .  494,097 J. T. Hayden . . . . . . . . . . . . .  : . . . . . .  . . . .  . .  . 493. Drier. See (,Iotbes drier. Photograpbic printing device. W. Oh.e. . . . . . . . . . . .  Valve for stop valve mecbamsms, stoP. H .  Baum 49H. 
Drill. See ElectrIC drill. Pianoforte, D. A. Barber et al. . . . . . . . . . . . . . . . . . . . . . .  Valve, suction, W .  H .  Brenner, S r  . . . . . . . . . . . . . . . . . 493, 
Dn�������sB:�\1e�:!!'.;������� .�������.�:�� 493,717 �:��"w";::.��:n!. '1':v�:itt: .�.��I.�����.::::::. : : : : :  787 �:l'i�I.;,bl2i:�frefI; Pit�I.�: : : : : : : . : : : : :  : : : : . : . : :  . : :  493. 

Duplicating apparatus, F. F. Daus . . . . . . . . . . . . . . . . . .  493,757 �l:��e�e:ri':. ?iJhiz!rl5r.\ribute,:: ·seed;"j: ·ii: 4 .903 �:g:�l: g�,:J;:.rM::lIB����.C
y: : : : : : : : : : : : . .  _ . : : : : :::: �evc�����ge���c��e�t-�ur,'lr��keti' &; 'Xiien: l�:fa1 McCord . . . . . . . . . . . • . . . . . . . . . . ... . . . . . ....... . .. . . .  493,872 Vebicle runniDfl gear, J. S. Cleland . . . . .  . . . . . . . .  . ElectrIC currents. sy8tem for transmitting, E. Planter, c� A. S. Parker . . . . . . . . . . . . . . . . . . . . . . . . .  493,7'81 Vehicle spring gear, W. Bonnar . . •. . . . . . . .. '" . •  

Ele!��'J'rlii: ;.eciprocaiii.;;: w: :,\:'G: iiirkii.. ::. :: ��:g;j �l:����:� SeeJ ir�i!�;�·pi .. tform:""· . . . . . . .  493.961 � :gi�l:"l':��t�:r;,.r·D':s�G'.Di:¥,ii: : : : : : : · :  . . . : : : Electric light fixtures. switch for. J. Hutchinson. 493.866 Pneumatic alarm. S. P. Hasey . . . . . . . . . . . . . . . . . . . . . .  {93.712 Vendmg deVICe. J. C. Ayer. . . . . . . .  . . . .  . . . IND EX OF INVENTIONS Electric lighting system. S. W. Rusbmore . . . . . . . . .  493.842 Post bole digger. L. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . .  493.700 Vending machine. com-operated. H. Byron.. .. . Electric machine and motor, dynamo, H. P. Potato chopper, C. F. Compton. . . . . . . . . . .  . .  .•. . . .  493,684 Ventilator, W. McF'arlane . . . . . . . . . . . . . . . . . . . . . . .  . 
For wblcb LeUer. Patent 01' tbe 

Ele��:::'aciline; 'dynamo: F: iiaiii:::::::: 
. . .  ::: ::: �l:i:m �g::�; t!'i:'s����J'grJ:. A. Edi.on . . . . . . . . . . . . . .  49H.858 ;:�g't�fJ��. �'. <r.'1U:�ki';· : :::::.:::::::::::. :::: :: : 631 Electric machine. dynamo. S. Hellebrandt . . . . . .  493.718 pre�y::nff�:'�set�.rtI:,e{f.0i':sll"3&t�'i,��. ��� 494.054 ;:::gr�g ';;''::O�,i�l (Ja&�e�·ly . . . . . . . . . . . . . . . . . . . . . .  493.688 United State. were Granted �l:���."Pg!��';,�a:; Hba����;�"Doiiald;'ou' ''&: (94.098 PrescriptIOn glass. J. O. Adsit. . . . . . . . . . . . . . .  . .  . . .  493.861 Washing machlne, :T. H. Conner . . . . . . . . . . . . . . .  493.686 

ElevMa�o
roraJ.e . . 

vi 
. .  c·e·, . .  s·a·:ie.t . .  y.,. ii: 'ii: Day· : : : : : : : :  . . . .  : : : : : ��:!)6s5 Preserving penshable articles, vessel for. W. B. Wasbing macblne. W. M. Coventry . . . . . . . . . . . .. . . .  493,820 

March 21, 1893, Pre:;.anJ!e· Hay" ress:" . . . . .  . .  . .  . . . .  . . . .  . . .  . .  . . . .  .. 494.099 ; :::gi�� �:����:: �: I:agg:t.�.::::::::::::: '::::.:: :  !l:i:� E:�:�g� ::i:l� �:�1�:: �.Ifi.��Itgren· . : : · · · : ::: i�:�� Pressure brake, lUid, R. W. Bayley . . . . . . . . . . . . .  493.904 Washing, A. E. Worden . . . . . . . . . . . . . . . . . . . . . . . . ... • 93,957 

a ND E a CH BE " RING TH " T  D " TE 
EngL��;,J;:;:.,argnglllfn�ngii'>'iim�?,;::p���::.�ngw�· ��i'.ir�� ������g�;.':.�J�.� •. :" . �':��.l. ::. ::::::::: :1it:� ;:��� "Jl:J���;''i,'i,¥s�· �ia��nf�a�ru.ineled: F: 493.81� ... � � ... � • tary engme. Stean:{ or pneumatic engine. - Printing pres. mking apparatus. J. L. ('ox . .. . •  494,096 Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  493.927 

[See note at end of hst about copies of these patents.j 
Engines, method of and apparatus for operating Printing press inkina- atRsratus, G. E. Martin . . . .  493,892 Watch key. W. F. Bingbam . . . . . , .  . .  . . . . .  . . . . ..  493,815 

En:�������rRn�egb�· ��r�c� :  ' . . . . . .  " ': . • : ��:m ��fe';!��gff::Cl�t��C��s�griBoii: : : : . : :  : : : : . : : ::: I waw.� ��:a:����. ��� ,et�I�� �ecb�.i:�sii, 493,643 Exhausi .l1ead, G. W. Christoph . . . .  . . . . . . . . . . . 493,00! Pulp screemng machme. G, D. Rowell . .  . . . . . . Water meter. rotary, Westinl'bouse. Jr .• & Ruud. 493,881 
Adding macbine, A . .T. Brooks . . .  . . . . . . .  . .  . . . . . . .  493.971 -:!�g��S S����e�: .�. �a.yd��. . : : : : : : : : . : :  . .  : : : : : :  t�:� ������ ���;l��[·.�: .�:. ��l.e�. : . .  : . . . . . .  :: ::::: 493.694 ; :ie�:.i�'rl'L�l�c';;:lter. � TYle: . .  : : : . : : : : : : :  : : :  . .  1�:� Aermatelangns afOnrd, .f.uHrI.fYAlrnmg :threonWg

ater. O. f . .  w. el.l.s .•. 
etc.,. 493,0<3 

Fan' revolVIng hand. H. C. Durgin . . . . . . . . . . . . . . •  493,915 Pumps for locomotives, apparatus for cleaning Weaving machme, Circular. N. Lomb�ud . ... 494.,107, 494,1� 
... 00 Farn Kate, D. W. Jewett. . .  . .  . . . . . . . . . .  . . .  493,728 air! A. Whyte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 493,670 Weigher, rotary �ram, B. SImons . . . . . . . . . . . . . .  494,085 

tf:r��
u
gs
e
ee

A
B�;gl!

OI��r�. Pneuwatu) aiarm: 493,963 �:��e�O::·l�L��-::i�ri: : . .  . . . . : . . . : : . . .  : :  . .  :: ��:m I �::J>�::g e��h�n�:e1�H�ofah'r;.��e.r:: .: : . : ::::: 1�� WeIghing machine, automatIC, H. E. SmYl9��195 to 493,797 Shoal alarm. Feedwater heater, G. H. ConklIn . . . . . . .  . . . .  4.93 Punching machIne, H. Scbung . .  . . . . . . .  . •. 493,791 Weighinll machine feeding device, H. E. Smyser. 493,798 11�u.,�d�;' ��I'ri�hi;lIer, A . Gamble . : :'.: : .  ��:� �lr:rl:rr:;:aV.nf .. g��?.'�e. s. B. �.l�ISO� . . .  : . : :  . . . : il:i; ��y:.r J��:e�����.��'.�: �:. :ul�er �t �.l . ::::::. ��3J� ;�rt%letr��eg:;�:rL����OCk . . . . . . . . . . . . . . . . . . . . .... 493,761 AAll
tuamr'lnapo,rtt"rebaletlnJg' Dhy' dSrCa

btaeUdbpbosPba't'e's .. 493.790 Filter, oil, F. A. Nusbaum . . . .  . . . . . . . . . . . .  . . . . ... Puzzle, A. Nembacb ... Jr. . . . . . . .  . .  . . . . . . . . . . . . ... 493,941 Wblstle, steam, H. R. Frisbie . . . .  . . . . . . . . . . .  493.920 of. S. L. Fllter. water. B. Martm . . . . . . .  . . . . . .  Quoit peg, F. A. O. I>edlngfeld . . .  . . . . . . . . . . .  493,746 Winding machin,",- yarn or tbread, R. Broadbent. 493,970 Goodale . . .  . . . . . . . . . .  . . .  . 493,889 FIlters, collectIng tube for, G. H. Moore . .. 493,937, Rack. See Gun rack. Keg or tool rack. WIndmill tower, T Snow . . . . . . . . . . . . . . . . . . . . . . . . . .  4.93.660 1�f!�M;,:f':!,�riai'& Virtue" . . . .  . .:494.076. i�:�H EI��� gf;��� �ft'i��?��'1\lciC'l:8�n"::::::::: . .... : �il f��i[, J�'fi��1;.�¥2n�I�,. �'.�: ?���,:rts . .  : ' .. ��:lIT� ;i���:' s��e�����rg�J�e: . : : : : . : : : : : : : . : : : : . : : :  . . .  : !�:� Animal shears, W. Silver. . . . .  . . . . . . .  494.034 Flue or cblmnN hning. Y. W. Smith . . . . . . .  . " Rail jOint. F. Mulville. . . . . . .  . . . . . . . .  . . . . .  . .  493 Wire fastenmg. C. F. Erb . . .  . . . . . . . . . . . . . . . . . . . . . .  493.916 Ar�;�i:�i����oT����S���:�.I�es, Sy���.� 494,0t2 �����?�.1i. Ga����� . : '  . . . .  : : . : : : "  ' : ::::493.993, l!n::� ����� ����k J: .f.·:ri::�s . .  : : : : : : . :  . :  . . . .  : :  ;�;!����eiil�: fr�:gar:::::::::::::::::::::::.:· :8f:� Auger, earth. A. J. Gremer. . . .  . . . . .  . . .  . . . . . . . .  . . .  4.93,769 Furnace. See Boller furnace. RaIlway, conduit electric, H. P. Feltrow . .  . . . .. . .  Wrench. See Pipe wrench. AAuwtonlmnga.tIEc.gBa.t�Aar·rMen· W . . .  h.l.t.e.l.e.y . . ............... ....... . ... .... .. .. 44
93

93
,
.
668
9" Furnace. G. F. Gallagber . . . . . . . . . . . . . . . . . . . . . . . . . . 493.923 Ra!lway converter system! A. Du Bol.-Reymond Wrencb. P. Mandigo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 493,829 vv U'.t; Furnace for burning coal screenings, F. L. Bart- RaIlway foot guard, M. Ri ey . . . . . . . . . . . . . . . . . . . .•. . .  Banjo, F. B. Converse. . . . . . . . . . . . . . . . . . . .  . . . . .  494.059 lett . . . . . . .  . . . . . . . . . . .  . . .  ' "  . . . . . . . . . . . . .. 493,864 Railway. marine. E. Kaye . . . . . . . . . . . . . . . . . . . . . .. . . Banjo. W. Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 493,e35 Furnace or stove,J. H. Scholdmg . . . . . . . . . . . . . . . . . .  493,947 Railway r"lI splice. W. J. Williams . . . . . . . . . . . . . .  .. Banjo, J. E. QUillIan . .  , . . . . . . .  . .  . . . . . . . . . . . . . . . . . 493.875 �'use projectile. J. Rapp . .  . . . . . . . . . . . . . .  . .  493,735 Railway signal. electriC. Bradford & Williams . . . .  493.678 Barrel washer, U. Eberhardt . . . . . . . . . . . . . . . . . . . . .  493.762 Gauge. See Age gau"e. RaIlway signal, electriC. H. V. & A. C. Miller . . . . . .  493.935 

���rK .. n�:�s�;i.c�c't��7f��
t
!.e:ling, J. Grant . . .  494.102 &::.n,:e'ii'tn���o�:: ��I��·Raipi":::::::::::::::.::: i�:� �ll::� ::Jjr.,a;: Q�i��I�a��rr�: �

I.I��: . .  ��. ��. : : : : :  £�:;;IM Bearing for conveyers, sbaft. J. B. Ivey . . . . . .... .  493.726 Gas apparatus. C. F. Cattell . . . . . . . . . . . . . . . . . ... . . .  493.975 Railway switch, C. M. Fitcb . . . . . . . . . . . . . . . . . . . . . . . .  493.991 Bearing for propeller sbafts, thrust, H. C. Peder- Gas, apparatus for manufacturing, J. W. Kene- Railway switcb, electrically operated, P. Evana . . 493.918 sen . . .  . . .  . . . .  . .  . .  , . . .  . .  . . . . . . . . . . . . . . . . . . ..  494.024 vel . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  493,691 Radway tie, metalliC. A. E. Roberts . . . . . . . . . . . . . . . .  494.029 

1���'�dl���i:.l}�\'i���: .�����: : : : : : : : : : :: . .  : : : : :  ��:m Ga8B���!i���.� . ��r th� .������:�.�� . ��' . .  �: . .  �: 493,865 �::l::�s�rgl���d '::�����dor ;,;;,��Ac: G: w: · Von 493,769 

1��gr:e?'iii.:k�S
d�. :a:���h.��. : : . : : : :  . .  : : : . .  : :  i�:� Gas burner. A. T. Bennett . . . . . . . . . . . . . . . . . . . . . . . .  493.866 Siemens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  493.948 

Beer, etc., dIstributing apparatus for, J. Har- 8:: ������:c;nl�·u��:rltrr 'hy'dro'carh'on:'j: 's: 4�,012 Rai{:;:�� •. �������. �:s.t.e� .  �.��. �
l����:::: .���:. 493,716 tm (r) . . .  . . . . .  . . . . . . . . . .  . . . . . . .  . .  11,314 P. Stutley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .. 494,&0 Refrigerating apparatus. D L. Holden . . . . . . . . . . . .  493.721 Beer saucer wIth registering attachment. Paproth Gate. See AutomatIC gate. Farm gate. RefrIgerator. F. H. Z"brn . . . . . . . . . . . . . . . . . . . . . . ... . 494,&9 

Bel�D"!,st?:k; 'O:Maxon ::: ': . .  : : : : : : . : : . : . . .  ".: : : t�:m g:��r�tlr: I��nGa;" generator: . . . .  · . . . . . .
. . . . . . . .  · 493,725 �:�r.:i:��t%';,:}';�'hs�:ilsfe;.�· ��:��or':,iilster: ' . . .  493.658 

Bench. See Laundry bench. Glass. See Prescription !lIaS8. RegIstering devtce, package. R. F. Andersson . . . .  494,050 Bm. See Flour bm. Glass bloWlllg R¥paratus. H. Hilde . . . . . . . . . . . . . . .. 493.887 Riveting machine. E. Heyde . . . . . . . . . . . . . . . . . . . . . . .  493,923 

�i���i�I�:�IXsls·t:rm,'j�i::tB·urt··. ::::::::. ::::: . ':.: ��:� GlaI:e���fJn.� . .  �� .����������.����:��. ?�'.�: 493,8(kq i�t:�� ��ig:O:·p�:ri1J���:iea:m: wat'er; or ' com� 494,069 

Board. See Drawlllg or plotting board. Plaster Glass, marbled. C. F. E. Grosse . . .  . .  . . . . . . . . . . . . . . 494.063 pressed air, F. Schroder. . .  . . . .  . .  . . . . . . . . . . . .. 493,644 

BOiP��r<§ee Wash boiler. a{��: i����knae�'c�: �r��tz:�ii;acii 'ji-" ':::::::.: : t�:f3J Rot:���fa�J::,�:��<j[��:!�:.������.�����I.����� 493,751 Boiler furnace. W. J. RIcbards . . . . . . . . . . . . . . . . . . . .. 49(.028 Grate front and beartb. folding. W. H. Vance . .  494.&6 Sad Iron. H. I. Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 494.020 Boiler furnace, steam. Sutton & Buckley . . . . . . . . .  494,041 Gnnding and sbarpenrJl.� shearing combs and cut- Sample box, R. Galr. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  493,P21 

I��tc�i.���fd�:l'�:'.l': �·&;,t��lg . .  ::. ::: . . . .  :: 1�:�� GrI�%�ge�ac'C��I��ft�rc���t.& .�I��.�. : :":: .. i�8'fl �:�hl� YM:1e;���.�'.�. �:����. ���: : ':: '::. :: ::: .: : 11.315 

l�g�'r�s'i��'d'��ld'::r�"6��.\1a�l:'ell ·::: . . . . . . .. :. : ��:� Grmding macbllle, roll, G. Vme . . . . . . . . . . . . . . . . . . . .. 493,952 Saw. J. Lykke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boring macbme. double, C. H. Purdy . . . . . .  . .  494.062 &����cfio�n���, S: 8: Pag'u,,'::::: '::. ': .. ::. ::: : : :  tl:i:� �::: ��g::��i: r: �: �';,'fcb·ki';8: : : : : : : : : : : . : : : :" : · : :  494 Boring machme. horizontal. A. J. �'rlth . . .  . .  . . . 494,100 Harne fastener. M. Potter . . . . . . . . . . . . . . . . . . . . . . . . .  493,838 Saw handle, crosscut. T. J. Ely . . . . . . . . . . . . . . . . . .. . 493 Bottle moulding apparatus, C. D. & H F. Crickler 493,984 Hammer, carpenter's, E. G. Duryea . . . . . . . . . . . . . . .  4.93,989 Sa.w, mIter, R. UhI. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  493. Bottle, perfumery or other, G. W. Bean . . .  • . . .  493,962 ::�rr:.r, S�:��;! h�n�I��

n . . . . . . . . . . . . . . . . . . . .... . . .  493,874. ��:'��f:�e:fu'. r..J!:y�.�!�� ... ....
... ............................. :: :  !�:636 

�gi:�le �!�PRyi;,I!;�·b���et�';,.;d·bOX: "Fruit' i:io'K: 493.701 Harp, ..Eolian, C. J. Holbrook . . . . . . .  . .  . . . . . .... . . .  493.773 Screen. See Door or wmdow screen. Rotating 
Bra��tc�e�°<forn8e�Il£����ox. 

II�::�:�: ����: :ty!rf:��Te��n::: : · · · · : ::·.::: : :�:ag :��::�: Self-cleaning screen. Window 
Bra�a.ke�e�le�a6rai��r�XI�leb��!:e. Pressure Harvester, corn, R. Pederson . . . . . . . . . . . . . . . . . .•• . .  494,023 Scrubber, O. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• 494,037 

Bread or cake pan, '1'. S. Peacock. . . . .  . . . . .  . . . . . . . .. 493,835 ��:::�:�: �����i�d��,Pi:���ler·. ::: '::: . .  :. :::.: 1�:�� �:��nd�; ���:; .St�tBri8tOl. . . . .  . . . . . . . . . . . .  . . . . • .  493,817 
����::�::.eX.JB?iI����O�IS. ::: : :: : : :  : : :  . . . . . : : : : :  ��:RMl ! M:�t���ssste :ee'J;:':::;1"aier: . . . .  · . . . .  · . . . . . . . . . .  493.996 �:���I�.!i�lt����e:: i1u�l�e��: : : : : : : : : : : : : : : : : : :  : . £l:i:� Brick kiln, contmuous, J. P. Velrs . . . . . . . . .  . .  . .  493.951 1 Heating apparatuscportable. J. E. McElfatrick . .  493.780 Sewing machine, �elgbt & Chapman . . . . . . . . . . . . . .  494.039 

��o�fi�':; ��:.::�u��';:�:f.'T.sh�w !i�n ��:�.�::: i�:;k� , M�gttrk':::!':ye�iass rg���ave. .  . . . . . . . . . .  49i.013 �:::� ::::��!�:'bOb�fn",i�?��Ur .::::::::::::: ::: : :  ��:� 
:�g����� ����i�,eb?E�fl':t���::: . . ': . • . . .  :::�: : : : .  ��:� ���:: �ho�����e;tlCEe!:l�: .�i�s�� . . .  ':::::::. � : '  f�:� �::t�: rr;::����::etell::�!ct de���igg M�nlrJ

er:��ioii 400,871 

Buckle, J. Cantner . . . . . . .  . . . . . . .  . . . . . .  . .  . . . . . . . .  493,818 Hub attachmg device, veblcle. L. Harris . . . . . . . . . .  493,771 device, J .  B. Morgan. . .  . . . . . . . . . . 493.687 
����:: ta�h�,!ct�W.dF: ·AnthOny. : : . :  . .  . . . : :  !�,� M�Re�:ckeeeAAr.;��:nr waiilui' huiler . . . . . . . . . . .  494,076 se"t�!ea:ft�����sfo�o�g�s';,(tr��1�/��t a�.� 493,869 
BUi�I� 8�a�:�ng . �.l����: se�tlO.��.I.�O�I�. f�r: 493,767 ��: ��::� ��::�:�: s:.:: :�:Y:' . :  . . . . .  : : . : . : : :  . .  : .  t8g:= �t:a:s��i�:'t::�ar�s�icIio�af��I����·ni{w·ti_ 493,879 
Burglar alarm. C. H. Pratt. . . . . . . .  . . . . . . .  493,647 Index and balance indicator kr account books, anlsms for sprmg-actuated, E. T. Burrowes . . .  493,885 Burner. See Gas burner. combined. J. H. Rand.. . . . . . . .  . . .  . . . . .  493,841 Sbampooing the balr and scalp, device for, W. C. Button making macbine, Sberldan & Draber . 493.794 Indicator. See Station indicator. Vose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  493,953 Button settIng machIne, J. MathIson . . . . .  , . . . . .  493,634 Insulating couplIng! E. BaHet . . . .  . . . .  . . . . . . 493.883 Shears. See Animal shears. Caddy. W. H. Wood . . . . . . .  . . . . . . . . . . . .  . .  . . .  494.093 Insulator. trolley wire. Hathaway & Kelleber . .  493.713 Sbears. A. Remscbeld . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  493.786 CalIpers, beam, G. A. Colnon . . . . . . . . .  493,683 Iron. See Sad iron. Sheet metal, machInery for pressing boats from, Camera. See PbotographlC camera. Jack and truck. combined, W. Beckert . . .  .. . . . .  493.811 W. Heslop. . . .  . .  . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . .  493,1ID 
8::.p ��:iKiI1�1�:;:.�. tirc�J'.fer. . . . . . . . . . . . . .  . .  . 493.709 :}�fn"t�opJ':n':\j�r�t�ru't. J .  H. Forrest . . .  . . . .  493,698 �gl:.'tgl��al'8.g�i��b��.� •. �: ��.��l.�n�� ::::. :::::.:: !�:� 

TRADE MARKS. 
Antiseptic compound for pUrifying the blood, Eman & Powley. .  . . . . . .  .. . .  . . . .  . . .  .. .. 22.686 Beer, lager, Chattanooga Brewing Company . . ... .  22.680 BIcycles, J. E. Geigan. . .  . .  . . .  ' "  . . . . . . . . . .  22,697 Boots and shoes. Hayden, Guardenier & Co . . . . . . .  22,669 Burlap., J. '1'. Bailey & Co. . . .  . . . . . . . . . . . . .  . .  22,671 Burlaps and buckram. J. 'I'. Balley & Co . .  . .  . .  22 672 Coffee classifiers, hullers, polishers, power aCleens, pulpers, and elevators, M. Mason & Co.. . . • .  22,676 Corseis, corset waists, and shoulder braces, Williamson Corset and Brace Company . . .  . . . 22.668 Dermal toilet preparations, .J. A. MaXIm . . . . .  '" 22,689 Lamps and lamp burners, Bridgeport Brass Com-pany. . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . .  . .  .. 22.693 Limments, Hofbauer Bros . . . . . .  . . . . . • . . . . . .  • . .  22,687 Macaroni, vermicelli, ef;(g noodles, and simIlar compounds. A. M. C"ffe . . . . . . . . . . . . . . . . . . . . .. .  22.678 Medicinal tonic, Allaire, Woodward & Company . . .  22,683 Medicine for external use, lIquid, Cyona Company 22,688 
Oil, French peas, mushrooms, harICots verts, flag-eolets, macedOInes, truffes, sardmes, prunes d'ente, and simIlar articles, o1ive, A. M. Ca1fe . .  22,677 Paper. albumenlzed, SCOVill & AdMits Company . . .  22.666 Paper, wnting, SprIngdale Paper Company . . . . . . .. 22,665 Perfumedj tOilet preparations. including soap. V. Klotz. . . . . . . . . . .  . . .  . .  . . . . . . . . . . .  . .  . .  . .  . . . .  22.690 Remedy for certain named diseases, Macura Drug Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  22.686 Remedy for rheumatism. W H. A. Nesbitt . . . . . . . .  22.684 Ribbons. silk. W. Openhym & Sons . . . . . . . . . . . . . .  22.670 Rubber J;wods. certaIn named, A. U. Betts . . . . . . . . . .  22.674 SarsaparIlla and cough SIrUP, Red Seal Remedy Co . . . . . .  . . . . . . . .  . . . . . . . . . . . . .  22.662 Soap. tOIlet and laundry, Arnalga Soap Company . .  22.691 Stoves and ranges, Famous Stove Co . . . . . .  . .  22,695 Threads and silk fabrics, sewing, kmttmg. and em-
TW:;.r�igr��:;.I�. ����fl�� � 1s��st��ng C���.��� �:� Valves, machinery Mason Regulator Company . . . .  22,696 Washmg flUId. E. Wartenberg . . . . . .  . . . . .  . .  . . . . . . .  22.692 Watchcases, J. Macher . . . . .  . . . . . . . . . . . . . . . •.. . 22.667 Wblsky. Kaufmann Bros. & Co . . .  . . . . . . . . . . . .  22,675 Whisky, Manhattan, and other cocktailS, A. S. De LIssa ..... . . ....... . . . . . . . . .. . . . . . . . . . . . . . . . . .•.. . .  22,679 Wine. orange quinine, Meagher Bros. & Co . . . . . . . . .  22,681 

DESIGNS. 

Canal digger • •  J. McMullen et "t. . . . . . . . . . . . .  . . . . .  . 494,112 Journal bearmg. self-lubricating. J. J. Wood . .. . . .  '93.742 Sboai alarm ... S. H. :fames . . . . . . . . . . . . . . . . . . . . . . . . . . . .  493,626 Candy mould. M. M. June . . . . . . . . . . . . . . . . . . . . . . . . . . 493.729 Journal box. H. J. Thompson . . . . . . . . . . . . . . . . . . .... . 493.665 Sboe, A. F. J>ertram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  493.813 . I f tb fI tI d d . f Car couplmg, H. R. Dore . . . . . . . . . . . . . . . . . . . . . . . . . . . 493.913 Keg or tool rack. W. E. Pierce . . . . . . . . . . . . . . . . . . . . . .  493,896 Shoe fastener. P. A. Raymond . . . . . . . . . . . . . . . . . . . . . .  494.085 A print", f::Pl 0 e sye� ca on ant [�wmg 0 t Car coupling. Harvey & Kane. . . . . . . . .  . . . . . .  493.998 Kettle, 'I'. Cascaden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  493,974 Shoe shank stiffeners, machinery for making rny pat�nt 1�863 e �IetOl'ig IS 'bord ajlY pat�!l fA pr}n 
Car coupling. J. C. Look . . . . . . . . . . . . . . . . . . . 493.933, 494,007 Kettle"W. J. Plecker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 493,782 metal. E. E. Fay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  493,860 ::sued s nce d. ;'!1 r umtst 

eth rom IS£ cebor Car coupling, T. L. McKeen . . . . . . . . . . . . . . . . . . . . . .  493,633 Key. "ee Watch key. Shutter worker. L. Kutscher . . . . . . . . . . . . . . . . . . . . . .  494,006 cents. In or £ rg K. easa s a �t te ntme an& 'bnm � 
Car coupling. C. Mor1lt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  493.688 Kiln. See Brick kdn. Wood drying kiln. Signal. See Railway signa!. Railway block slg- 01 thO! patent �s r;: , an r"m 0 unn 0 •• Car coupling. G. Runge. . . . . . . . . . . . . . . .  . . . . . . . . . . .. . .  49(.030 Knife. SeelMould forming knife. nal. I Broadway, New or . Car coupling, Scurr & Cotton . . . . . . . . . . . . . . . . . . . . . . .  493,792 Kmtting machine cam guar'!, G. H. Coburn . . . .... . 493,909 Sled brake, H. Bunker . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .  493,680 
Car couphng. Scurr & Whipple. . . .  . .  . . . . . . . . . . . .  493.783 Knitting machine. circular, "rlffith & Ca.well . . .  493.924 j Slotting macblne. C. B. Baldwin . . . . . . . . . . . . . . . . . .  493,674 Canadian patents may now be obtained by the In. Car coupling. V. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . .. 493.902 Lacing stud, P. A. Raymond . . . . . . . . . . . . . . . . . . . . . . .  Smoke arrester and separator. Born & Parkin . . . .. 493,749 ventors for any of the Inventlona named In the fore-
Car, electric. C. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 493,969 Ladder, C. V. Childs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sno .... plo ..... M. D. Schaller . . . . . . . . . . . . . . . . . . . . . . . . . . .  493,899 folng !1st, provtded they are.lmple. ata cost of f40 each. ear, elevated r ... lway. H. S. Pruyn . . . . . . . . . . . . . . . . .. 494,081 IA>dder. s"fety, A. Necker. . . .  . . . . . . .  . . . . . . . . . . . . . . .  8lN!Otatorium. S. Mackare. . . . . . . . . . . . . . . .  . .  . . . . .  494.068 1 complioated the coat will be a little more. For full Car emergency brake, J. Goodfellow . . . .  _ . . . . . . . . .  �701i IA>dder • •  tore service, H. Freeb. . . . . . . .  . . .. . . . . . . . . 8�nllllr maol1lDet, II&I1dle tor top roll, ot, E. - InstructloD' addre!ls Munn & Co., 861 Broadway, New Car !rllDle. W. RobID.oD . . . .. . . . . . . . . . . . . . . . . . .... . . . -.8'1Il Lamp, oooklDl, L •. Wo�tdko".. . . . . . . . . . . . . . . . . . . . . . .  DlZOD . . . . . . . . . . . , . . . . . . .  " . . . . . . . . . . . . .  " . . . . . . ... .,1112 Yor" otber foreign I it8Dte ma,. 11110 be ObtiltDed. 
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�llverfi$emenf&. C. C.- H . CQ. E LECTRI C  H EATER ORDINARY RATES. 

Inside Page� each inSet'lion .. ..  ,.. 5 cents a line 
IIncl, I"age, each inSet'lion .. .. .. ..  51 .00 n line 

A Scientifically made, Economical, Efficient, Artistic, Safe, Durable, Tried Appliance ' the result of aix 
years practical tests throughout the U. S. and Oanada. It gives 6 different intehsities of 

pr- For some classes of Advertisements, Special and 
R'igher rates are requil'ed.. R EG U LATED E LECTR I C  H EAT. 

The above are charges per 8IZate line-about eight 
words per line. This notice shows the width of the line. 
and is set in agate type. Eng-ravings may head adver
tisements at the same rate per agat� line. by measure-

4163 Cars already equipped with steam by the Consolidated the leadin&' Ca.r-Heating Co. in the world ' 
Sales over $1000 a day. 432 Electric Heaters in use �nter of 1892.93. Send for Illustrated 
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Oatalogue, with letters from users and record of service, mentioninll' this publication, to 

morninll to appear in the following week's issne. ALBANY, N.  Y. 
CONSO L I DATE D  CAR-H EATI N G  CO. 

The Sebastian-May Co 
Improved Screw Cutting 

�::e�LATliES DRILL CHUCKS. 

LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES. 

GROWING RAPIDLY in FAVOR 
Write " THE PRATT CHUCK CO. " CllJ,YVille N Y U S A. for free illustrated catalogue of PO!SI'i'IVE DRIVING' DRILl  CHPCK!S, B",!win� the only perfect system ever deVised fo; holdmg and dnvmg dnlls. 

Fo .. eia-n Agencies. : Ph. Roux et Ci�., 54 Boulevard du Temple, Paris] France. E. Sonnenthal. Jr .• Nueu Prom
_made No. 5. BerlIn. Germany. SelIg, Sonnenthal & Co., SO Queen VIctoria Street, London, E. C .• England. Drill hesses. Chucks, Drills, Dogs. 

and Machinists' and Amateurs' 
Outfits. Lathes on trial. CatalOllues mailed on application. 

;,��i��!�·�!a�!,CO. rtffl1iil'IOfalim 
PITTSBURG, PA. 

Manufacturers of everythilljl needed for GAS ENGINES & VENTILATING FANS 
ARTESIAN WEllS The best Motor in the world tor driving all kinds of 

for ei��1�<:::sE�ikn':s��rp�rc��:�� 
Tests ���tl�:i��

n
��tir�Ji>

i
�����s, 

n
:�nfg;��r�iid;Vt;�s���

e 

Drilling Tools, etc. lilustrated �����e���!:ic�
e
r!

i
�����:���lJ

c
;v���:� i���:�e�J:j catalogue, pr'ice lists, and dis- 9Y water companies everywhere. Address for circular 

count sheets on request. Backn!ii "'Tater IUotor COu NeWR1"I(, N4"J.,  U.�.A :  
IC E-HOUSE A N D  COLD ROOM.-BY R. 
G. Hatlleld. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT, 1i9. Price 10 cents. To be had at this office 
and from an newsdealers. 

LIGHTNING WELL -SINKING MACHINERY MlKUraCTURERS. Hyrdaulic, Jetting, Revolving, Artesian, Diamond Prospecting Tools, Engines, Boilers, 
Wind M�::gr���:;; fa�tt�sC�&�t���:t!�� 

nation quality water;mailed,25c. The Ameriean \Veil \V orks, .Aurora, III. [ 11. 18 S. CaDal St., Chleap, DL 
l Dallaa, T_ 

BAR N ES' · ·  
UPRIGHT DRILLS' 

Complete line, ranging 
from our New Friotion

' 

Disk Drill, for light work 
to 42-inohBaok Geared, 

Self Feed Drill. 

Send for Catalogue 
and Prioes. 

W. F. lit, JOHN BAR N ES CO., 
1999 Ruby Street, Rockford, I I I .  

IMPROVED LATHES MODERN 

ENGINE DESIGNS 
Also Foot Lathes, Tools and Supplies. Catalogne Free 

Sebastian Lathe Co. l�¥llJ:N��T'i�o�tI:,�t 

In all shapes. Manufactured by 
Cowles Electric Smelting and Aluminnm Co., 

Correspondence solicited. LOCKPORT, N. Y. 

WM. G RAYE R  TAN K  

Manufacturers of Iron and Steel 

STORAGE TANKS. 
OFFICE, 

3d Floor, Rookery Bldg. 
CHICAGO, ILL. 

SPECIAL N OTICE ! 
Two handsome ph.oto-engraved display sheets ����:gi Improvements in Air Compres89rs," 
" Recent Improvements in Rock Drills," \ 
maned free to any one who will cut out this 
advertisement and mail it to us with his name 
and address. ' 

I
NG����6'f;��'m:;"�f.l�,'�tk�%.S. A. 

CARBUTT'S.�".DRY PLATES 
��Q "CELLULOID" FILMS. 

Especially ad::::t w��kS��0Jo�t'J:,.�n �&Ch1nery &�d 
TH E M EC H A N ICAL TRADES. 

Descriptive Price List mailed free. For sale by all Dealers. 
Manufactured by J O H N CA R B U TT, 

Keystone Dry Plate aud Film Works, WayoeJuot. Philadelpbia. 

NICKEL 0> � 
" AND � ELECTRO - PLA TI N G 
§ Apparatus and Material. 
� THE 
: Hanson & VanWinkle Co. � Newark, N • •  1. 
" 81 LIBERTY ST., N. Y. :a 23 S. CANAL STREET, 
I< CHICAGO . 

STATIONARY 
and PORTABLE ,. PETROLEUM MOTORS. ,. 

The most Reliable, Compact. and Economical 
Motor for all Industrial Purposes. 

No Soot, No Smoke, No Coal, No Engineer. 
Model l892. We also mnnufactnre IMPROVED GA!S ENGINES. 

P- Our Motors will be exhibited at Columbian ExpOSition, Chicago, in Section F, No. 744. 

J M C R 0 B &. CO M f JJr Send for illustrated Catalogue and PrIce List, Free. 
• • ., rs. L E I PZIC-E U T R I TZSCH (C E R MANY). 

TOOLS. I f  you are Interested In Tools as a manufacturer or 
amateur, you should have a COpy of our new cata
logue. Our 1892 edition is a very elaborate and com-
��!\����fI

7
� ���rSto"����!ir ��'!��:l£,

I
���: 

paid. on receipt of $1.00, and the money thus paId 
will be refunded with the first purchase amounting 
to $10.00 or over. Every manufacturer and amateur 
t�::g

l
gu��ri: tg�r�

t��rra::d es��J11e;
h
oe; ri!� not in-

ll(ONTGOMER Y &; CO., Vine Tools, 
l Oa Fulton Street, New York City, N. Y. 

V ANDUZEN SJi�M PUMP THE BEST IN THE WORLD. Any Kind of Liquid. 
_ ,Olu,aw" n Order, never Clog8 nor 

Gua.ranteed. 

K & O R E  BREAKER RAILWAY &, STEAM F!!ll!!§ SUPPLIES 
Capacity up to 200 tOI18 per bour. 

Has produced more ballast, road 
metal. and broken more ore than 
all .other Breai<e s combined. 

Builders of High Grade Mining 
Machinery_ Send for Catalogues. 

CATES IRON WOR KS, 
C So. Clinton St., Chicago 

136C, Liberty Street, New York. 
237 C, lfranklin St., Boston, Mast' 

Improved Gauge Lathe. 

and Veneer Cutting. 
Smd for cat. A. 

Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc. Send for cat. B. 

WOOd Pulp Ma
chinery. Send for 
Cat. C. 
Trevor Mfg. Co. 

Lockport, N. Y. 

Rue's Little Giant Injector. 
Screw Jacks, Portable Forges Ie. Blowers. 

JOHN S. URQUHART. 46 Cortlnndt St., N. Y. 
DEl.ANEY'S 

"Expansion Packin2'8 
for Steam, Water & Ammonia 

are best and cheapest. 
DELANEY'S ., Metallic Gaskets and 

make eflr'fs�fi�� jOints. 
H. J. Delaney Ie. Co. Mfrs. 

Third « Fowler Sts .• Milwaukee, Wis. 

AN . IDEAL STUB PEN- Esterbrook's J ackson Stu b, N o . 442 
A special l y  EASY WRJT E R ,  a COOD I N K  HOLD E R  and a DELICHT to 
those who use a STUB P E N .  ASK YOU R STATIONER FOR T H E M .  Price, $1.QO per gross. THE ESTERB ROOl< STE EL P E N  CO., 26 John St., New York. 

STE EL, I RON, COPPER, Z I NC, B RASS, T I N ,  

1�;�"a�1g.��,
r
�gl��1'bftto�

o
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d
":3 r..rQ'Uflf

d $.?ie, �f� ��"&iri.:nfs� S:� 
and Malt Houses, Distilleries, Fllfer Presses, If tone. '&isl and Ore Screens, Brick and ��'ir: ���h��;;��g.'�';,�c:ns1�ri'a"ar��:'s

d 
�::�iafea

r
�fh ��d �:a:.

n
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MINING 

THE HARRINGTON & KING PERFORATING CO., ChicaKo, 
And 284 I'eal'l Street. New York. 

A!�9�QlIf!" !!£�1!!nic8!!H!'! etc. '1 be!�}t� dent8 only need know how to read and write. DIPLOMAS Awarded. 
Low Price... Send for ;FREE'Cileular to The Correspondence School of Hines, S_ton. Pa. 

O N  L Y 

I 
A Practical Little Book. 

25 .. HOW TO M A K E  A • H.P. 
MOTOR OR DY N A MO." C EN T S Illuotrated with plano and all detano. 

A��':;::��. 111 Part��:�"N. Y. Electrical ReView 

-FOR-

FREE SITES TO SUBSTANTIAL 
MANU FACTURING ENTERPRISES 

in the rapidly growmg towns of Virginia and West Vir
ginia, Situated alonp!" the lines of the Norfolk & Western 
Railroad. possessing CHEAP IRON. CHEAP I.UMBER. 
CHEAP FUEl,. and RAILROAD FACILITIES Address 

J. H. DINGEE, 333 Walnut St., Philadelphia. Pa. 

CATALOGUES FREE TO ANY ADDRESS 

®. fez. ·��it�Qc.'-S £�A 0 .  �,1 1 � 

Steel Type for WritinE Machines, 
J. D. MALLONEE. M'f'r. STOCKTON, N. Y. 

;-"'lJrr;;w&y���tR CO':"! , -1\'" AND CHICAGO. 
Patent Triangular and fiat /' ; Paragon Scales, the best and . 
most convenient. Boxwood . scales, Paper scales. Special . scales to order. Scales Insets 

Rubber Rolls and Wheels. 
Power Wringing Machines, Drying and Ventilating fr�':,�' All stY

lji:�ll8'�
k
�'."

a
�t�i'{il";

· Catalogues 
Box L, Windsor Locks, Conn. 

is in great 
_. _ _  . ".Q_' __ '" etc., for 

It may 
in the hand 

post. 
Price $3. 
Made by 

CHANDI,ER &; FARQUHAR, 
No. 1'19 Washington !Street, Boston. 

nr Send for catalogue of Tools. 

MODEL .O.� WORK. 
Estimates given for the manufacture, in quantities, of 

an! article in metal or wood. Coin operated slot ma
chInes a specialty. Send stamp for catalogue. Amer. 
Vending Mach. Co • •  29 Murray Street, New York. 

Caveats, 
Trade Marks, 

Copyrights, 
B'dway. Designs, etc. N. Y. Handbook and Information 
charg�. Oldest cg�C:!���/;'��':.��:i>'i.\:�t: ?� 
AmerIca. Over 100,000 applications have been 
lI1ed by MUNN & Co., 361 11roadway, N. Y. 

BEATTY Pianos. Organs. 833 Ull· Want agents. 
Cat'g free. Dan'IF.Beatt:r. W88h'toD;N.�. 
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APRIL I ,  1&}3.J 
Founded bU Mathew Care1J. 1785. 

H E N R Y  C A R E Y  BAI R D  &. CO. 
Industrial Publishers, Booksellers, and Importers, 

!'I I "  Walnut St •• l'biladelpbla, l'a •• U. S. A. 
ITOur new and Revised Catalogue of Practical and 

SCientific Books. 88 pages. Svo, and our other Catalogues 
and Circulars. the whole covering every branch of SCi
ence applied to the Arts. sent free and free of p08t8.lle 
to any one in any part of the world who will furnish hi8 
addre!ls. 

The Story 
of the 

B y  Henry M .  Field, ' 
D.D., with portrait ! 

of C y r u s  F i e l d. i 
12mo, $1.50. 

' 

.. That it has the fascl- i 
nation of romance when 
tbe highest strain is on, 
eO\:plains but a part of the 
secret of its spell. The 
story of the Uable is one 
of grand endeavor and 
heroic constancy never 
surpassed." -lndependent. 

Atlantic 
Telegraph. 

••• Sold by aU booksellers, or sent, postpaid, by 
CHARLES SCRIBNER'S SONS, 

'f43-7'4:i Broadway, New York. 

M
ANUFAOTURERS and I NVENTORS I' ATTENTION I 

We are prepared to design. give estimates on, and 
manufacture Li�ht Machinery, Electrical AIPliances, 

:f.�:M:;�S�=g�I����tt'!.�Cs�Ption. Iso Mod-
WE ALSO MAKE GEAR CUTTING A SPECIALTY. 

GARDNt:R �EWING MAf'HIl H: CO., 
Factory and Main Office, cor. State & Claim Sts., Aurora, 
Il1

Dlr��c.M��i:e�'i;��:,��r�� �.ir:M��l����a, 111. 

W
A N TE D-R���r::.�ti;eLIr; �.�� 'ijt� .tg 
H Y G E I A  WILD CHt:ltRY PHOS_ 
PH A TE. A delicious t.everall:e In condensed 
form. A fortune for live men. For free S8m

Ie and terms, address THOMPSON MANFG. Bo., 105 C Fullon Street, Chicago, Ill., U. S. A. 

rg� A LANSON CARY 0------------- @i'.�, '1ANUFAnur;ER J F  L. SP� '�l.# ' , au'uwmmrmJ STE:E: OF EVERY DESCRIPTION 2 4 0  lie 2 4 2  W 2 9� ST N E W- YORK 

�:El:Y NOT LIVE 
In pleal!aIlt Village near Store, P. O., Church, School, �;P��'a��lr ���c1i°!l'e�; it�'it�;; �;�Jl�e'g!!.��o� 

:J:lSf .A. =-==-X.E.A.B.A.JSrT 
a busy manufacturing and R.R. center, where are thread, 
cotton, sllk, and iron mills, with ablmdance of employ
ment? Large house, for one or two families-spring 

O C> 'UlSfT� -y �C>�E 'I 
water on both fioors-near fine lake, canning factory, 
good markets, 25 acres light level tillage land, cranberry 
meadows, also plenty of pasture and wood. $2,000. 

Address, F. C. BISSEI .. L. Willimantic, Conn. 

The AUTOGRAPHIC 
REGISTER. 

A l.abor�Snvinlf 
BusinesM :-Systeln. 

Enforcing Honesty 
and Accuracy. 

Chicago A utographic Register Co. 
l:iO E. Monroe Street, 

CHICAGO, ILl.. 
Send for catalogue d; price Hot. 

PJ!!!o�d:!�o�lEof �!!�.RTa!R�!�i! 
ture while you smoke. Agents wanted everywhere. 
Sam{)le, terms, etc., 25 oents. 
ParIsian Novelty Co., 60 Cortlandt St., New York 

yon. All sizes 
IIted, always 

kp��.�'J!,!?[:ele�;';��,�swe make a 
s forall spe-<:atalogue. 
The CLEVELAND STONE CO, 

lid Floor. Wilshire, Oleveland. O. 

RIGHTS FOR SALE In two valuable Nautical 
vessel. and th�n�re��O:����f f��J>I�ri�<t��caXSJ�:!: 
RUBEN ZER'l'UCHE, 241 E. Uth St .• New York City. 

Successor of the 
ul)nabridged." 

Ten years spent in 
revising, 100 editors 
employed, more than $300,000 expended. 

A Grand Educator 
Abreast of the Times 

A Library in Itself -

J tituii fic �tUtri'J'. 207 

BALLS OF FI RE 
hurled into the ranks of an army could Dot have created the excitement and dismay that our 

MURRAY $55.95 BUe y � $5.95 HARNESS 
have caused among the Buggy and Harness Manu
facturers, Dealers and Agents throughout the 
United States. FOUR YEARS AGO we began 
selling our Murray Buggies and Harness c1ireet to 
:the eon.uDler, barring out all Middlemen in the 
.,bape of the Dealer and the Agent, and giving to 
the consumers themselves the benefits of tbe 1m· 
mense p rOfits heretofore squeezed and coaxed out 
of th .. m by tbat class of men. We were fully con
vinced that by selling at first cost to the con.nm .. r 
direct, and by giving them the most 8U bstantial, the 
newest styles and tbe best finished work tbat could 
be produced, we would be eminently successful. 

What has been the result of our four 
years' work in reform,ing the Buggy 
and Harness business of the country ? 

The result is simply this-that to·day our name is 
a criterion of' QUALITY and LOW PRICES. 
Our " MURRA Y " Buggies and Harness are mOt'e 
widely used tban aoy three makes In the whole 
country. We have had to increase our Plant from 
year to year, until now we have the best facilities 
for serving our customers of any factory on the 
face of tbe globe. 

�E'-VE OUR. F:J:G-�T:J:lSfCilr OX.C>T�EB ON' ! 
and from now and henceforth the war will be more bitter than ever. The support we have received from all parts of the country fuUy warrants DS 10 
saying that we have friends by the Hundreds of Thousands, and with their support, w e  wlll tbe coming season make a record t�t will even eClipse 
our past glorious success. All people except fools havt' enemies-we have ours ; the are the Factories, Dealers, Agents and 1m. ators, who Bre Bore 
at our u nprecedented successJ.....and the loss ot the " 80ft snaps " which they previously had, and they now sp£lnd tbair many idle hon s in talking against 
the H Murray " Bnggies and tlarness. We like to have them talk, for they only advertise our work that much more-as any penon easil1. sees, and 
were we not a most dangerous rival, they would not spend 80 much of their valuable (?) time in " f;runting " against us. To th(>se so-called ' croakers " 
we can only say, that they have our sympathy, while we have the trade. le ft.rine ·· Dolla ... ' alBORn"" to anythinl; whate'Ver to you, we're entitled to your support and trade. Write us for the GRANDEST CATALOGUE ever publisbed ; it contains about one hundred and fifty pages of 
Ulustrations and prices,which will be of great interest to you. Will mail you this Catalogue FREE OF CHARGE if you'll simply drop us a line asking for It. 

THE WILBER H. MURRAY M FG. CO., CINCINNATI, OH IO, A::�H�:oT�B��g:TH�R��r���s 
THE G RIFF I N M I Le II I lf���X:�'E�d��Jg�?§ 

A perfect pulverizer of all refractory substances by either Pattern and Model Makers. 

the wet or dry process. It works better and at less expense 

than ant other Mill, and is conceded to be the only perfect 
pulverizing Mill manu1actured. 

For FREE Illustrated Pamphlet address 

BRADLEY - fElt'ftLiZER 00., 92 STATE 8T, B OSTOtt. -

MONEY 
High Arm " Kenwood�� 
High Arm " Kenwood" 
High Arm" ArJ 
High 

4:i,000 SOLD. 

Steam! Steam! 
Complete }fj'Xtures except Stack. 

2-Horse Eureka Boiler and Engine, • 

4· " " " " $ 1 75 
- 275 

Other 8izes at low prices. Before you buy get our prices. 

B .  W. PAYNE &. SONS, 
D,·awe.' �6. ELMIRA. N. Y. 

To WOrk Car Siding, Flooring Ceil- ' 

The Shimer Cutter Heaiits 

��uf3'b!�f. s�E ;a�� ' . • • •  
Blinds. Cope Heads to S GlentlflG B!!!!! Catalogue 
match, Flam'. J. Shlmllr & BoD., 
Centre St., Mllton, Pa. ltECEN'l'I.Y PUBLI�HED. 

Our Hew cata!Ollue containing over IOU pages, includ. 
lnll works on more than fifty ditferent subjects. \V iII  be 
mailed tree to any address on application. 

MUNN & CII., Publishers SCientitic American, 
361 BroadwaY, NewJ{ork, 

PROPOSA LS. 
U. SM!�N5� l&: �s.?ar.,Pp��:'���!N�:C'at..��g 
lock pit, and for furnishing all necessary material, labor 
and appliances, and constructing a masonry lock for 
Ceibert Shoals OImeJo;-near-Riverton, Ala. will be re
cefved Rt tbis office until 2 P. M., May 15 1m, and then 
publicly opened. Specifications, blank forms and all 
available information will be furnisbed on application to 
tbis office. GEO. W. GOR'l'HALS. Capt., Corps of l<ln
gineers, U. S. A. 

A MODERN BATH 0 • 
• • •  The Latest and Best. 

Quick Self·Heating; or Toilet Cabinet 
in place of Heater. No bath room 
required. Ornamental , inexpensive, 
complete, practical. De
sirable for either city or 
town. Send 2c. for 
alogue illustrating 18 styles 
Mlllp.lvFoldinQBatll Tub �n 
181 I. So. Canal St., ChIcago, 

THE " COLUMBIA" • 1 ------
ORUDE O IL  B URNER and AIR  INJEOTOR STEEL TYP E  FOR TYPEWRITERS 

MANUFACTURED BY Stamps, Rubber and 
SHIPMAN ENGINE MANUF'G CO., Rochester, N. Y. ';;�l�::�'e��':i ei�ork. 

Faml'ly Ice Mach'lne Ice, etc., I n  a few minutes, $10 and up. Filters, $1,25 and up. Cookers, $1. beltzateurs 
to prepare one's self soda water, $4.Wand up. L. DERMIGNY, 126 W. 2Ctb St. N. Y. 

BIT 
Bores SMOOTH, ROU ND, OVAl" and SQUA RE HOI .ES. Morti.in", ()orf' )Joxes' letc. Invaluable to Carpenters, Cabinet and Pattern Makers. HIghE!!! �est Award. Send $8.00 for set (')8 to 11-8), in neat case, or 5Oc. for 

BRII>GEPORT GUN JM1��i!lit��¥,a��.�ree with l11ust��ieg 1i�'�adway, New York. 

Hatch Chickens by Steam� 
I EXCELSIOR INCUBATOR 

Will do it. Thousands in successful oper. ation. Simple, PerlectandSelf·Regulating. 
Lowest-priced first .. cl8.88 Hatcher made. �u

f��fi!:::g� ait!�� !!ft'he:ra��egt1� 
Send 60. for Dlus. Catalog. OliO. H. STAHL, QuineIt Ill. 

S T ER EOPTI CON S .  
MAG I C  LAN T E R N S  A N D  
ACCESSORIES, SEND FOR CATALOGUE. 
TO CHAS BESElERMAKfR2J8CENTRE 5T. 

N EW YORK . 

TRADES UNIONS. TH E TENDENCY 
of.- By Herbert Spencer. An ab:e paper, pOintiDIl out 
the greHt dIfficulties of dealinll with complex SOCIal 
questions. Contained in SCIENTIFIO AMERICAN Sup
PLEMENT. No. SOl .  Price 10 cents. To be had at tbis 
office and from a.1l newsdealerM. 

Columbian Desk Catalogue 160-pages, postage 7C. Desks from $6.00 to $600.00. • . • •  

Desk & Seating Co. 
Wabash Av., CHICAGO,U.S.A. 

InvI .. ' .. &;. HATCHER 
....m make your Poultry Pay 100 per cent. more on 

the investment than any 
other farm produot. Send 

4: cents in stamp, for No. 46 
Catalogue and Treatise to 

SPRINGFIELD, OHIO. 

do you know what the Comp
tometer is , It costs you nothing �� �g�tO���l

l;ai�!�el¥t 
y��u��� 

accuracy. is twice as rapid as the 
best accountau t and relieves all 
nerTOUS and mental strain. 

Write for Pamphlet. 
FELT " TARRANT MFG CO. 

&2-66 ILLINOIS ST •• CHICAGO. 

FOIt SA I.E.-Patent No. 447,611 on Improved Calf De
borner. For terms, address C. T. Ingrabam, Dwight, Ill. 

•'!THIS $11 TO $17 FREE J� :!!:!.rt'::I�.e.rt'o�e.E Sent auy. when; without one cent In ad vance. - Warranted the bMt AewlD&" machine 
• eyer made. Qur terma, OO1lditiona and el"e17thln� �. 1 I farmore liberal thaD &D7 ot_ ilouae eYer offered. 

For for full partieulart, 81;0., cui this :,dverti.so
men' ou' and lend to us to.d&J. Addrels f., . Ii Alvab Mfc.()o.,Dpl. CZDl ()hlcaco,llL 

CHAPMAN VALVE MAN U FACTU RING COM PANY, 
MANUFACTURERS OF 

Va,1-va& a,:n.ci G-a,'tes 
FOI' �TEAiU, WATER, GAS. AMllIONIA. O I L, ACID, Etc .; also 

G-.A.'I':E FZ:EI.:E �Y Z>:EI..A.J.'IT!X'l!!iI. 
We make a Specialty of Valves for Superbeated and High Pressure Steam, 100 Pound. 

(' .. nernl omce and W!��:,'�RY'r�dtRCHAltD, MA�S. Treasurer's 1 ,.� KILBy �TREET, CblCBJ<O i 24 WE�T LAKE STREET. Office, 5 BO!!lTON. Office. 5 . pr .AU work Guaranteed. Send for Oircular� '1nd Prices • ..MJ 

¥".ctlln!,�l'; Novelties, etc" man
special contract. " ,., •• , ,,,," .• 100 Nassau St., N. Y 

Canvassen wanted rosell the N,'''' Mo
del Hall Typewriter. Why will 
people buy a.too m:<lchine when $aO wUI 
purchase a betttlt one! Send for i11uatrat.ed 
catalogue and terms to County Agents. 

Addres8 N. TYPEWRITER CO. 6 1 1  WashioJrWD Street. Boston, �1 .... 
MenL1.oD SCIE"ntific American. 

W' a-rER JAMES LEFFEl I. CO., "I SPRINGFIELD, OHIO,U.S.A. 

Send for OU I' fin e WHEELS large PAMPH LET. 

R E E  
Rea.der of This Paper Required. 

and send It to US 
andaddresa this el .. 

for ez
thlnk 

! :  VI 0 R K I rI G M 0 f) E L S ,& L IGHT MACHIN ERY. I NV E N T I O N S  D EVEl O PE O. SemI fO I' Model  Circu lar. J ones  Bros. E C o  . . C i n ' i j  0 ,  \ 
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THE BRI CEPORT WOOD FINISHIHe CO. 
-llI A N  U I<ACTURERS OF-

WH EELER'sfATENT WOOD f1LLE;R .  
I3RE I N I G'S LITHOCEN S I LI CAT-E PAI NT. 
ADAPTED TO A-LL CLIMATES ESPECIALLY MARINE EXPOSURES. 

G HANVILLE!;l:lfRElifIG, PRINCIPAL OFFICE. 
GENERAL AGENT & SUPT. NEW MILFORD. CONN. 

Branch Office .. and Wnrehnn"es.-CHICAGO, 200 E. Lake Street. NEW YORK. 240 Pearl St.-ST. LOUIS. 521 St. Charles St.-BOSTON. 8.') Oliver St. 

PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS. 

DIAMOND CYCLES 
I"\;n: K E 

TH E- PA C E  
HIGHEST GRADE. LOWEST PRICES. 

FOR LADIES OR GENTLEMEN 
Pneumatic 1'ire ... $115, $100, $S5. 
Cushion Tires, 105, 90, 7�. 

Victor Bicycles are no experiments. They are tested 
and proved, and riders know what they are buying. 

John P. Lovell Arms 00. , Manufacturers 
BOSTON, MASS. 

No other bicycle costs as much to manufacture as a 
Victor, and no other has as many improvements. 

OVERMAN W H E E L  CO. 
BOSTON. 
WASHINGTON. 

DENVER. 
SAN FRANCISCO. ----� "---" 

" Ro[ors' llriVo Serow," 
Patented May 10. JnIy 19. 1887; 

July 10. 1888; 
JnIy 19, 1892. 

a common screw, 

It will turn like a screw 

into wood when driven 

with a hammer, and 

will not break the 

fibers of t h e  

and, being cold forg_ 

ed, the entire surface 

bas a" metallic skin. 

wood. 

For applying steps to Elec

tric Light Poles, it has no supe- * 
rior. pr Send j01' samples to 

AMERICAN SCREW COMPANY, 
P R OV I D E NCE, R. I .  

Link-Belt Machinery 00 
CHICAGO. 

Link-Belting and Sprocket Wheels 
Elevators and Oonveyors 
�1IIlllissiom! 
Special Mining Machinery 
Special Woodworking Machinery 
Gear. PnIley. Sheave & Fly Wheel 
Castings. Send jor Circular uC." 

S A W S Wanted 50,(0) Sawyers S A W S and Lum oermen to 

A .end us their fnIl addre •• for a copy of Em- A er.on·. iT Book of SA WIS. new 189'2 edi-
tion. We are flr.t to introduce NATURAL 

W GAS for heating and tempering Saw .. with W wonderful effect upon improving their qua-

S Uty and tou
A;

hnes
it 

enablin
t, 

us to reduce S !'C"{l'O. d�,:;��':,(\)�W;!�el�F�r!.I�� 

THE MODERN MARINE BOILER.-
By A. B. Willits. U.S.N. Description of the principal 
features of the boilers of the United States man-of-war 
New York with a plea to inventive minds for the pro
duction of a type of bOiler which shall dO away with the 
necessity of the preient enormously lar

� 
and heavy 
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b
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conjointly. Contained in SCIENTIFIC AMERICAN SUP
PLE"ENT. No. 870. Price 10 cents. To be had at this 
office and from all newsdealers. 

TH� Motor of 1 9'h Oentury �.--'" Can be used any place, to do any 

��n{kN���� !an��Ste:� !
B

�� 
Ashes ! No Gauges ! No Engi
neer ! A perfectly safe Motor 
for aU places and purposes. Cost 
oj operat ion about one cent an 

�==�"""!'3 ;�.U1JZ:�i���t;;�t�tc���sglr��; 
EOON�MY. RELu"BILITl', CHARTER GAS ENGINE CO. SnlPL1CITr, SA.FBTY. P. O. Box 148. �terlin". III.  

If your boy 
isn't on time, the chances are it is 
no fault of his. Do you expect 
him to tell time by the sun? Has 
he a watch? If not, that is your 
fault. He mIght have a first-class 
time-keeper as low as four dollars; 
up to ten, according to style-all 
the style anybody could ask.
Goc d enough for you, too, if you 
need a watch. 

All jewelers sell the new. quick� winding Waterbury: a jew
eled watch in gold. filled. 
coin-silver and other cases. 
All styles for aU people. $, te $15. 

A. C. S PA L D I N C  & BROS. 
SPECIAL AGENTS, 

CHICAGO. NEW YOR I\ .  PHILADELPHIA. 

IMPROVEMENTS 1890 IN THE U. S., CaNaDa AND EUROPE. F1RE.pROOF. Easily appfled by anyone. Send for Sam pies and Descriptive Pric. List. 
H .  W. JOH NS MANUFACTURINC COMPANY, 

H. W. Johns' Asbestos :Fire and Water-Proof SheathiI\l!:. Building Felt, Steam Paekings. 
lloUel' Coverlngs, Liquid Paints. Boof Paints. Boof Cement. Fire-Proof Paints. etc • .  

JERSEY CITY. 

87 MAIDEN LANE, NEW YORK, 
CHICAGO, PIiJl.,ADELPHIA, BOlTON, ATlANTA, LONDON. 

-, . ;  

����� BOOK FREE. 
Send ns your address on a postal. and you wUi receive the fine.t and most 

elaborate CataJogueof Pianos and Organs ever published. It will show you 
the latest and 

.

beSt SAVE $100 Satisfaction gnaranteed st:l'ies,liGd llDw.to" · · < • befo� ,.._ P"70 
Cut this out and mail It to us. You Will be more than pleased at thl' result, 
ORGANS from $Z5up.) if you do itat once. [PIANOS from $1'15 np. Cornish and Piano Co. �stabliSbed �6 Years. 

KODAK 
FI LMS. 

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SelEN .. 
TIFIC AMEHICAN on the question of the speed of ice 
boats, demonstratin2' how and why it h; that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in :5CIEN1'IFIC 
AMERICAN SUPPLEMEST, No. 214-. Price 10 cents. 
'1'0 be had at this office Rnd from all newsdealers. 

Our New Films are gIvmg perfect .atisfaction. 
They are highly sensitive, and repeated te.ts 
show that they retain this sensitiveness as well 
as glass plates. No other films are 80 free from 
imperfections; none so uniform ; none so reliable. 
Our film doesn't frill. 

Eastman Kodak Co., 
Rochester, N. Y. 

A GE"TS WANTED rORFINE TOOlS IN EYEI!YSi!OP. " CAT���R (;.H.BESLY & ()O. AND AGENCY. CHICAGO, ILL.U.S.A.-
" IMPHOVEMENT THE ORDER OF THE AGE." 

The Smith Premier Typewriter 
Embodies the most Progressive Mechanical Principles. � All the Essential Features Greatly Perfected. 

Perfect and Permanent Alignment. 
"Easiest Running, and Nearly Silent. 

All type cleaned in Ten Second. without Soiling the Hands. 
The Smith Premier Typewriter Co. , Syracuse, N. Y.,  U. S. A. 
We have 20 bran",!- offices in the principal citle. throughont the United States. 

No one ever wrote t 000 Letters an Hour, 
that I •• unless they first wrote one and then copied the rest on an 

EDISON MIMEOGRAPH 

� EDISON INCANDESCENT LAMP 
IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 

All others infrinl/:e the Edison Patents. and nre connterfeits. 
THE RICHT OF T H E  EDISON COMPANY TO AN I NJU NCTION ACAINST 

I N F R I N CE R S  HAS BEEN DETER M I N E D  BY THE U. S. CIRCUIT COURT OF 
APPEALS. COPIES OF DECISIONS SENT O N  APPLICATION. 

GENEE..A..L ELEC':C'E.J:C CO::r:..a::J?.A..NY_ 
EI:Et..A.NO:E[ <:>FFZO:JilS . 

44 Broad Street . . . . . . . . . . . . . . . . . . . . . . .  New York. I 620 Atlantic Avenue . • • • • . . . . . . . . . .  Boston. Ma ••. � W�.F�t"=�ii.�:t��:·.: : .. : : :  :ci����I.Ig: �-UC�i�i!;�treet ' : : :  : ;:::: ..
. Ph

J!�'i-e,18J��i�: 
GonId Bulldlng . . . . . . . . . . . . . . . . . . . . . .  Atlanta. Ga. 1333 F Street N. W . . . . . . ..... . . Wa.hlngton. D. C. 
16 FIrst Street" . . . . . . . . . . . . . .  San FrancillCO. Cal. Masonio Temple . . . . . . . . ... . . . . . . .  Denver. Colo. 

All bUlln.1 outllde the United Statel traDIaoted bJ �n·.H01Ulton lDtel'll6tlonaI Co., ,, Broad St., New York. 

AGENTS WANTED 

C 0 N T RACTS W.NTItO .OA uaMT Mf.T"L WOAK "'U.L .t: QUD TO "."'1.. PRICES SEND INYOURX """"" LO " 5 � OAOERS..- IW  � � SPECIAL FAClllTifS fOR "."'ING MoD E L . �::,s.� �"'-� �,�-.::,.,� ���" 

Thl Amlrican Dill TI11�h�nl �Qm�an, 
1 2 5  M ILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
No. 186, 787, granted to Alexander Graham 
Bell, January 30. 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

" The patent itself is for the mechan
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de
scribed ; the seventh. of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perma
nent magnet and plate combin�d. The 
claim is not for these several things in 
and of the��b�t for ap..!;ll�ctric tel
ephone in theoonstruction of which these 
things or any of them are used." 

This Company also owns Letters Pa
tent No. 463,569, granted to Emile Ber
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and cohtrols 
Letters Patent No. 474,231, " granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda
mental inventions and embrace all forms 
of microphone transmitters and of car
bon telephones. 

l.��� NEW MAIL 

Highest Quality and Handsomest Light Roadster of !I'e rear. 
Men's and Ladies' pattern, Cushion Tires, $105 U H U " Pneumatic h 125 
Bt{ls' HAgb G��-de N,rw M�il'cUSh;�n 

.� � 
Send for cn.ta/oguf. WM. READ & SONS, Mfra. 10' Wa!'illillgton �treet, Boston, Mass. 

SOUND 
COLUMBIAS 

There cannot b e  a 
perfect bicycle - the 
man who says he 
makes a perfect bi
cycle-well,  he is mis
taken - C o l  u rn  b i a s  
are sound - they are 
simply the lightest, 
strongest and hand
somest bicycles of the 
day. 

Book about Columbias free at 
Columbia agencies. By mail for I 
two 2-cent stamps. Pope Mfg. I 
Co., Boston, New York, Chicago, I 
Hartford. I 

i i 
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