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THE ROWELL AUTOMATIC RAILWAY SAFETY STOP. 

It is a well known fact that the majority of railroad 
accidents, those that cost the companies large amounts 
of money, are seldom reported in the papers, and these 
accidents, while not usually at.tended with los8 of l i fe, 
are a constan t drain upon t.he ra:l roads. One of the 
leading railroad Illen i n  New England recentl y told us 

�EW YORK; MAY 10,1890. 

We had t.he pleasure of attending a thorough test 
made of the Rowell safety stop, given at Neponsett, 
Mass., on Apri l 9, A special train of four cars was 
run from the Old Colon y Depot i n  Boston, and 
quite a number of prominent rai lroad officials were 
among the guests. Several tests were made, all 
of which were successful, and conclusively showed 

that with the safety stop 
in position it was possi
ble to stop a train run
n i ng at the rate of 40 
miles an hour in less than 
500 feet. 

Fig. 3.-0PEN SWITCH--SAFETY STOP IN POSITION. 

I n the first test the train 
was stopped in 380 feet, the 
engineer not shutting off 
the steam until the train 
had almost stopped . The 
second stop was made in  
390 feet ; and in the third 

test, made with all the par
ty on board , the traiu was 
stopped within 370 feet, 
and the shock, t h o  u g h  
plainly felt, w h e n  t h e 
brakes were appl ied by the 
stop, did n ot inconvenience 
auy one. Al l  present pro
nounced it an unqualified 
success, and tests were also 
made wi th the portable 
form of safety stop, which 
enables the conductor to 
absolutely p r e  v e n t his 
train from being run into 
from either di rection. 

that it was the accidents that the general public did 
not hear of that cost the companies so much money. 
The old saying that swi tches are the ban e  of a rail
road man's life is exemplified in the fol lowing list of 70 
railroad accirlents that have happened within the last 
six mont.hs, compiled from newspaper accounts by a 
gentleman in Boston, which shows that open and mis
placed switches are directly responsible for a large 
share of these accidents. 

�i8Rl�ced and ?pen switches . . . . . ..... . . . . ... . . . . . . . . . . . . .  2� 
E��i��O�,�nV:�n��'�ild;".' . . ',,, . '.:.::: :::: :::. :::: :::.::::: ]4 Fog, could not see signals.............. . . . .  ............. 6 SnowFtorm, could not see signals . . . . . . .. . . . .  ,........... 1 

!=!Wrlg,�a;;���r�rai�: . : : . �:: :::::: :: :::. :: �: : ', :: :::::::: :: i Not fiflgged ill time . . ... ... . . . . ,........... ............ 5 Unlocked switch.... . . . . .. . . .. . .  .. ...................... 1 Engi neer asl eep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . 3 Paid no attention to signals, Mud Run _ . .. . .. ... . . .. .. . .... 1 

��i�C�e�e�d��n��r�ep ' : . ::: . ::: .::::. : : : ::: :: .: .::::. : : : : :: } Failure of brakes to work. (Caused by engineer throwing valve lever too fart thereby releasing brakes after applying them, which could not happen with this device) 
70 

The cuts which we publ ish in this connection show 
the applications of th e  safety stop in various conditions. 
Fig. 2 shows an open drawbridge. The opening of the 
draw places the safet.y stop in position, so it would be 
impossi ble for the engine to reach the  bridge eyen if 
the engineer should  be asleep at h is post, disabled, or 
fail t.o see the signals usually displayed . Fig. 3 shows 
the manner of appl ication when a switch is open or 
misplaced. These two ill ustrations show the safety 
stop placed permanently in position at what are con
sidered danger points. In Fig. 1 we have an illustra
tion of how this deyice works on roads where track 
walkers are const.antly employed, and where many ac
cident.s happen because the signals are not seen, or, as 
has happened more than once, the storm has drowned 
the noise of the torpedoes . A track wal ker with this 
device does not have to walk more than 600 or 700 feet, 
and by placing one of these stops in posi tion at each 
side of the landsl ide t.he p lace is unapproachable. This 
can also be applied to grade crossings, so that a train 
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cannot crose the grade when the gates are up, raising 
and lowering t.he gates controlling the passage of 
trains. 

Fig. 4 shows the invention attached to the locomo
tive. It is attached to both sides, and consists of a 
sliding bar located on the pilot of the engine, connected 
by a pipe with the power brake, i n  which is placed a 
valve directly at top of sliding bar. At the lower end 
of the sliding bar is placed a friction rol ler to relieve 
the blow. The slid ing bar is 8 inches outside the rail, 
and the friction roller is 4 inches above the rail. Be
side the track on the sleepers, the proper distance from 
the rail, 8 inches, to corne in line w i th the slidi n g  bar 
upon the engine, is an incline com posed of two bars of 
i ron, one-half inch by three inches, set edgeway8, piv
oted at the ends and jointed in the center, one side 
being slotted to al low it to be raised and lowered. Di
rectly under the center or slotted end is placed a shaft 
or cam, so that by turning the shaft the bars of i ron 
are raised four i nches. At one end of t.he shaft is 
placed a wheel, around which a circuit  of wire is run to 
the signal, so that when the signal i� turned to danger 
the shaft is turned in the direction requirerl to raise the 
incline, which is thus in position to connect with and 

Fig.4.-DETAILS OF ATTACHMENT TO LOCOMOTIVE, 
SHOWING MANNER OF STOPPING TRAIN. 

force upward the sliding bar on the pilot of the loco
moti ve, thereby opening the brake Yalve, which spts 
the air brake. When the signal is dropped to safety, 

the shaft is turned in the opposite d i rection,  and 
(Continued on page 294.) 

Fig. l .. -LANDSLIDE-TRACKMA.N PLACING PORTABLE SAFETY STOP IN Fig. 2.-0PEN DRAWBRIDGE-SAFETY STOP HOLDING TRAIN. 
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Jdtutifit �tutritatt. 
TORPEDO BOATS. 

One of the most satisfactory of the new addit.ions to 
the United States navy is the torpedo boat Cushing, of 
which a full description, with i l lustrations, was given 
in the SCIENTIFIC AMERICAN of February 1 last. 

This boat lately sailed from Rhode Island, where she 
was built, to Washington. The little ship is satisfac
tory as a first example, and shows that the government 
can, and has, after long trial, produced one torpedo 
boat that is nearly up to the best standards of its 
class. Other governments have scores of torpedo 
boats. The United States has now built one. The ice 
is  broken. Let us hope that hundreds of others, even 
better than the Cushing, will soon be constructed. 
They are wanted in all our harbors to assist defellse. 

The Cushing lately sailed from Newport to New 
York, driven at the highest speed they could get from 
her, and made the voyage in three minutes less than 
seven hours, at an average velocity of H))4' kllots pel' 
bour. This is  superior perfOl'mance, and indicates an 
excellence of construction in the mechanism and ves
sel that is very promising for the futu re. 

On her trial trip she developed 22Yz knots per hour. 
The contract called for 22 knots for three hours. 

The Cushing is 138 feet long over all, and she draws 
five feet three inches of water. Her depth frolll the 
crown of the deck amidships to the keelson is ten feet, 
and her breadth of beam fifteen feet. Her d isplace
ment when loaded with ten tons of coal amounted to 
117 tons. She can carry thirty-nine tons of coal , with 
which she could steam 3,000 miles at ten knots per 
hour. Economy of space was one of the ch ief objects 
in view on the part of her builders. Every cubic foot 
is util ized. She has eleven compartments and ten 
water-tight bulkhead;;;. There are no doors connect
ing the compartments. Tbe lower decks fore and aft 
are entered only by hatchways. She has fuel bunkers 
all along her sides, abreast of her engines. Her only 
other protection is her pumping machinery. She can 
pump 100 tons of water in seven minutes, 870 tOilS per 
hour, and her own weight in less than ten minu tes. If 
she should have a shot hole nine illcbes in diameter 

, 

(Illustrated article. are marked witb an asterisk.) through her engine room compartment, her pumping 

Advice, good ....................... 200 Hoist for mines, Robitaille's . . . . .  
292 capacity would enable her to keep free from water. 
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. ":'.'. ��� When eq uipped, she will carry a torpedo tube on each 
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Ig��g�����h:.cgftlb_N��e:���:::: � bow and a torpedo gun alllidships, and will thus be 

��:��ses���e�t':ie�gih'�)'f''''':,,::::: � ���1�'a���������i��!��:t.ii�n'8* ��� able to launch three torpedoes at once. She wil l  carry 

�!�aodp���tr:r�;folli��l,����.::::::: �;!� ��t��g:f�;iJM6l;�;��'�::::::'::: �;� five rapid-fire one-pounder cannons, and will have a 
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Eng���'co'Ir;pound:'R'ie'k{e;�(::: �J Shi}:n���.���� ����:� . .  
���'.��� 290 miles an hour while going in that way. The tubular 

�1;�.�I'�����g�id�oB�lrciier;8·cie: 29! �?��i!Wc�r����:�frii��Ii���Of::: � boilers of the Cushing are of Engl ish design, such as 

Fir;1,c;pt��t���6�ngtgo'al'car: 292 ;f,�������: !)';,':;'�!��\'i:'v';,��g;::: ml� are used in the fastest British torpedo boats. 

Gla��e�iate·:iiJ·d;J:;':ry:.::::::. 
. �n i;�����gl(��;�\�i'8ieep;;;g'ca;'s::::' � I The success of the Cushing and her presence in 

tjovb��8;n.�;� ... ��.l.� .. �o.� . .. ������ 294 Vel��d!��, �.�� 
. .  ����. g.���.�,. ���� 213 'Vashington, where Illem bers of Congress can witness 

g�:��,()�lt�J�)[;��:e�!� :;.��tr�ia:: �I �e:ts��,c��l,,';:����b.r:;��6'�i'cfli·",: � her maneuvers, wil l, we hope, lead them to authorize 
Havana, Cuba, unhealtbfulness Window plants .................... 2\19 the construction without delay of a better and faster of . . . . •. • . . . . . . . . . • • . . . . . . . . .•. . . 295 \"lire and its uses . • . . •• . . . . . . . . . . . .  296 

=======================- class, such, for example, as the flock of torpedo boats 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
No_ 749-

For tbe 'Veek Elldln� May 10, 1890. 
Price 10 cent.. For .ale by all newsdealer •. 

PAGE 
I. AS'llRO�OMY.-Notices from Lick Observatory.-Prepared by members of the staif.-Heturn of Lexell's cowet.-The lunar cra� ter aud l'ill -Hyginus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11912 

possessed by the Italian government, among which 
are the Aquila; Sparviero, Nibbio, Fal ko, Aoltoio, etc. 
These boats are 13 feet longer than the Cushing and 
have a little greater engine power. On their three 
hours' trials three of them developed respectively 26'2, 
26 '6, 26 '8 knots, the fastest being over 4 knots quicker 
than the Cushing. D uring some of the trials a speed 
at the rate of 28 knots per hour was attained. The 
Italian navy has several torpedo boats of smaller di· 
mensions than the C ushing, sOllie of which run at 22Yz 
knots per hour. A guarantped speed of 26Yz knots is 

II
. ���?8�,!���Ye;;-t�s't��llly!1';;'u��e�s Ci�rat'f:lti��a;.�i:c't:r':! :rt[:��� required by the Russian government for torpedo boats 

cottas, etc. . .. ..... ................. .. ............................... 11!J66 lately ordered. These fast boats are built at Elbing, 
Prussia. 
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cities on our seaboard. Portland, Me., with its splen
did harbor, would be an easy prey to an enemy. 
Modern war ships might lie at anchor, out of range of 
the present old guns and fortifications, and shell all 
part� of the city. 

Portland is the strategic key to tbe military occupa
tion of al l Maine and the �reater part of New Hamp
shire, and is necessary as a winter port to the Pro
vince of Quebec. Between hostile powers, whichever 
one has Portland has practical ly all the country be
tween the lower St. Lawrence and the Atlantic sea
board east of Portland as tributary dependencies. 

In case of war between the Uni ted States and Great 
Bri tain, the capture of this  city would be amof'(� the 
first achievements aimed at. Its capture wou j put  
the  in vaders effectually in possession of the  whole ter
ritory, to use as a base oi operations and supplies. 

In the present state of i ts defenses Per tland could 
easily be captured by an invasion frOID the sea, but 
could never be recaptured by forces from the land. 
The loss of this portion would be well n igh fatal to 
American supremacy i n  New England, for with the 
fal l of Portland would fal l in  due time Boston al�o. 

Boston is equally defenseless. So are Bal timore 
Charleston, Savannah, New Orleans. 

Colonel J. A. Smith holds that it pays to build forts 
we do not use, simply because the building of them re
moves the need to use them. The nation that is not 
defended is the one that needs defenses most, and when 
the need arises, it is most likely to corne suddenly. If 
by building forts and ships of war the country can 
avoid a war, the money tbat they cost is  well spent. 
Few will d issent from the correctness of this propo
sition, 

As to modern fortifications, such as the construction 
of first-class steel defenses, we believe Congress has so 
far done nothing. Bnt in r'lspect to war ships some 
progress has been made. We have now in the Mediter
ranean a fleet of four steamers, not very fast and not 
formidable, but still creditable ships. Th ree other bet
ter vessels are nearly ready, and a few on the stocks. 
The strongest fighter of these-the Texas-bui l t  on 
English plans, it was found, after construction was well 
begun, would probably not float, o wing to excessi ve 
weight, and work was stopped. But the most recent 
conclusion is that she will float, and her completion is 
advised. 

The Board of Bureau Chiefs of the Navy Department 
have final l y  recommended a few minor changes in the 
plans of the vessel, but, on the whole, have made no 
material reduction in the  weights, thus  practically ac
knowledging that the original calculations were correct. 
The princi pal changes made are in the location of the 
heavy guns and a reduction of the space for stores. As 
originally designed, the guns were raised only eighteen 
inches above the decks. On account of the liability of 
injury to the deck when these great guns are fired, the 
board concluded to raise them to three fee t above the 
deck. It the end it may be found desirable to reduce 
by an inch or so the thickness of her armor, so as to 
provide more stores and more men. The work of con
struction can continue, however, without further 
delay. 

F uture of tlte Electric Motor. 

Joseph Wetzler, in his article in SC1'ibner's on the 
" Electric Railway of To-day," concludes by making 
the following prediction: " With the advantages of 
the electric railway so clearly pointed out, and so un
q uestionably demonstrated in actual practice, it would 
not be unsafe to hazard the opinion tbat, in  ten years, 
at the farthest, there will not be a horse railway in 
operation, at least in our own country. The horse will 
then be once more returned to his legitimate field of 
labor, and the street car passenger w ill  be transported 
at an increased speed, and with all the comforts of easy 
riding, in cars propelled and lighted by electricity; 
while it is by no means improbable that, with further 111. CI VIL �;NGINEERING. -'1'he Inter-Continental Railroad.-A propose.d ronty through Southern Mexico, Central America, and Colombla.-Wlt b map . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .... .. . . . . .. 11961 
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SHIPS AND GUNS NEEDED FOR DEFENSE, aboard a train in New York at ten in the morning and 

A recent number of the New York Herald gives at eat a five o'clock dinner in Chicago on the same day. 

considerable length a showing of the insecure condi- Enough has indeed been accomplished to show that 

tion of the American coast cities in respect to naval at- electricity is destined to be one of the most powerful 

tack by foreign enemies. Reports of opinions by naval factors entering into our social conditions, and that 

and mili tary officers are also given, tbe general pur- the ease of distribution and convenience of power 

port of which is that at present, and for many years to affordej by it m ust bring forth changes in the social 

come at the rate of progress now being  made, our prin- order which are even now hardly realized." 

cipal seaport cities are likely to remain exposed to easy - , • , • 

capture by any determined enemy baving under its Good Advice. 

control a few superior vessels of war. The Herald Don't sign, says a contemporary. But such a ca ution 
gives a pictorial representation showing the hel pless as this seems hardly necessary to any person in the full 
situation the city of New York would be in, sup- possession of his faculties. Yet it is astonishing how 
posing a hostile fleet should approach only as near the many people there are, including good business men, 
metropolis as Flushing Bay, 8Yz miles from the City wbo attach their signature to papers or docllments 
Hall and Post Office. The picture represents the ruins whose content� might have a serious bearing upon 
of the government edifice, as a result of a hit by a themselves or their affairs, with scarcely a glance at 
single shel l from a great gun. New York, Brooklyn, their contents. Carelessness in fail ing to acquaint 
and adjacent cities would be at the mercy of such a themselves with the contents of a paper before signing 
fleet. At present there are no forts, no guns, no ships, it has worked incalculable harm to thousands of well 
and few available means at command of the govern- intentioned people .  Then read all papers carefully be
ment of power sufficient to prevent the coming in of fore you sign tbem, particularly those that express or 
hostile war ships to the position mentioned. What is imply anything in the nature of a contract or a legal 
true of New Y ork is equally true of all the princi pall obligation. 
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NeU' DIode of DIountlne: Guns. 

A successful trial of Sir W. G. Armstrong. Mitchell 
& Ce.'s new mode of mounting guns to be fired en bar
bette recently took place off the Isle of Wight, on 
board her Majesty's screw gunboat Handy, a vessel 
specially appropriated for gun trials. Particular im
portance attached to the proceedings on this occasion, 
the invention to be tested being designed to meet a 
defect which has been much felt in regard to the exist
ing method of mounting heavy guns in barbette ships. 
Several novel features are found in the principal 
design, the total resu lt being practically a new depart
ture in naval gunnery. The gun not only returns 
automatically into the firing position after each dis
chargt according to the Vavasseur recoil I'oystem, but 
is capable of being elevated so as to fire at, angles up to 
40° ,  or double that allowed by any previous mounting 
lOr such a gun, the caliber of the piece in this instance 
being 9'2 inches, and the weight 22 tons. The carriage 
on which the gun is mounted is also fitted with a steel 
shield , 6 inches thick, which is attached to the mount
ing and trains with it. The construction is such that 
the port through which the gun fires is completely 
filled by the gun at all angles of elevation, thus pre
venting the entry of projectiles or splinters. The 
mounting is intended for use in barbette batteries on 
the upper deck, and no similar carriage has hitherto 
been provided with any shield or screen capable of 
resisting the fire of anything more than machine guns, 
whereas the shield now devised will effectually protect 
the gun and gunners from all rapid-firing guns at 
present in use in the service. The tllevated fire is 
valuable as affording the means of attacking coast 
batteries placed on high ground at short range. At 
present, elevated land batteries protecting a narrow 
passage or harbor can fire down on ships attempting 
to pass them without being open to attack themselves. 
At the trial which took place on March 29, fifteen 
rounds were fired at angles ranging up to the mL\xi
mum of 40 degrees with perfect success in every 
respect. 

Specimens of the Coco-de-mer. 

Two specimens of Gordon's "forbidden fruit," the 
curious double cocoan ut of the Seychelles, were brought 
to th€ Pall Mall Budget office a ftlw days ago by Mr. J. 
Troubridge Critchell, who had j ust received the nuts 
from the Mauritius. The fruit of the coco·de-mer has a 
peculiar interest to the many admirers of the late Gen
eral Gordon, who firmly held to the idea that the Sey
chelles were the Garden of Eden, and that this unique 
vegetable growth was the cause of the world's de
pravity, against which Gordon fought so bravely. The 
n ut weighs twenty pounds, and measures twenty-five 
inches across. The palm on which it grows (Lodoicea 
&ychellarum) is one hundred feet in height, and is only 
to be found on this tiny group of islands. H undreds 
of years before the Seychelles were discovered, these 
nuts were washed up on the Maldive Islands, and the 
wiseacres of those days told the people that this sea
borne fruit had grown on a submarine tree, and that it 
had a mysterious power of counteracting poisons. 
Hence the name-coco-de-mer. It is probable that 
Gordon met with allusions to this wonderful nut in 
Arabic MSS., and afterward visiting the Seychelles, 
was struck by the beautiful and isolated group of 
islands and their dou ble cocoanuts. 

.. " ... 
Tuberculosis in Sleeping Cars. 

The plush, velvet, and silk hangings must go. Seats 
must be covered with smooth leather that can be 
washed off, carpets give place to rugs, to be shaken in 
the open air at the end of every trip-better still, abo
lished for hardwood floors ; the curtain abomination 
must make way for screens of wood or leather, the 
blankets of invalids' beds be su bjected to steam at a 
high temperature, mattresses covered with oiled silk, 
or I ubber cloth that may be washed off, and, above all 
things, in valids provided with separate compartments 
shut off from the rest of the car, with the same care 
which is taken to exclude the far less offensive or dan
gerous smoke of tobacco, cuspidors half filled with 
water, and consumptive travelers provided with spu
tum cups which may be emptied from the car. It is 
not necessary to say here that the sole and only dan
ger lies in the sputum. The d estruction of the spu
tum abol ishes the disease. When the patient learns 
that he protects himself in this way as much as others 
-protects h imself from the auto-infection, from the in
fection of the sound part of his own lungs-he will not 
protest against such measures.-Dr. L W. Whitaker, 
'in the American Lancet. 

. , .. . 
Length of Great Bridges. 

A comparison between the Forth and other great 
bridges is as follows: 

Length. 
Feet. 

Forth Bridge . . • . . . . . .  "" ..... " ............. 8,091 

Tay Bridge,. ,  . . " . .  ', ... "... ....... ..10,780 

�ia�ara Bringe..... . . .... . ... . .. . . .. . . .  . •  808 
L:lll(\oreBrldge .. "." ..... " ......... , "  .. 1,760 
Crumlin Bridge ... ,. ,,, .. ,, ...... , .... ... . 1,800 
ilritanma Bridge."." .. "" . ". 1,511 

Brooklyu Bridge". . . . . . . . • . .  . . .. . . . . . . . .• 5,862 

Greatest Span. Feet. 
1,710 

245 
808 
110 
150 

460 
1,600 

1titntific 1\tutritan. 
Agricultural Products of the Philippines. 

The United States consul at Manila says that the 
principal products of the Philippines are hemp, coffee, 
rice, tobacco, corn, and fruits. The cultivation of 
hemp is a very simple operation,  and as it yields a 
large revenue, it is not surprising that it is a popular 
occupation among the people. This staple is the pro
d uct of a species of plantain which grows wild on the 
Pacific slopes of the volcanic  elevations of the Philip
pine islands, particularly the southern ones. Under 
cultivation the tree attains a height of 15  or 20 feet, 
wHh a trunk from 8 to 12 inches i n  diameter. In its 
green state it is crisp and j uicy, and can be readily cut 
down with an ordinary carving knife. The prepara
tion of the hemp for market is very simple. When the 
tree has properly matured, it is cut down and divided 
into long strips, which are shredded under a large 
knife kept in the p roper position by a rude lever. 
This separates the juice and the spongy matter from 
the fiber, and the latter is spread out in the sun to 
dry, after which it is packed in bales of about 240 lb. 
for shipment. There are a large n umber of planta
tions owned by natives, as well as by Spaniards and 
mestizos, where the trees are set out in regular rows, 
and well cared for. The cultivation of the coffee tree 
has been followed to some extent for the past thirty 
years, but interest in this branch of cultivation has 
been renewed during the past four ur five years, and it 
is expected that its export will increase annually. 
There is no way of ascertaining the area of land 
occupied by coffee trees nor the amount of coffee an
nually produced, as the trees are scattered in various 
parts of the archipelago. The largest plantations are 
in the province of Batangas, in  the island of Luzon, 
b ut many of the natives have a few trees in  their front 
yards, under the shade of the plantains, that may 
yield four or five bushels of coffee berries. The in
crease in production has been marked within the past 
few years. In 1887, a little over 5,387 tons were ex
ported; in 1888, about 7,501 tons. Although rice is the 
native's principal article of food, there is not enough 
of it produced in the archipelago for local consumption, 
and more than 70,000 tons are imported annually. 
The tobacco industry in the Philippines employs a 
large amount of capital and a vast number of hands. 
Thfl best tobacco comes from the provinces of Cogayan 
and Isabella on the island of Luzon, the average an
nual yield from these being from 60,000 tons to 100,000. 
Tobacco is also grown in the provinces of North and 
South Ilocos, Abra, Lepanto, Nueva Exija, and Union, 
all on  the island of Luzon, and on the islands of Cebu 
and Panay. The tobacco produced in the former 
provincfls is called 19orrotes, while that from Cebu and 
Panay is designated Visayas. 

In cultivating, the earth is well plowed and harrowed 
and the seed sown in September. About six weeks 
later the young plants are transplanted about two feet 
apart, and the field is kept free from weeds, and other
wise carefully attended to until February, when the 
plants are almost ripe. The crop is gathered in March 
and April. It is then made up into .' hands " of one hun
dred leaves each, the leaves of each hand being fastened 
together at the stem ends with strips of bamboo fiber. 
These hands are then hung up in rows upon bamboo 
poles under long sheds, which are open on all sides, 
and when they are almost dry they are piled up on the 
ground and allowed to ferment. The leaves are then 
dried again and packed into bales for shipment to 
Manila, where they are repacked and pressed into 
bales for export, or sent to the factories to be converted 
into cigars and cigarettes. It is  not sold by weight at 
the plantation, but by thefardo, which contains forty 
hands. 

All the tobacco manufactured in the Philippines is 
made into cigars and cigarettes. The tobacco it! classi-

291 

sell them in the streets and markets. Consul Webb 
says that no attempt has ever been made to export any 
of these fruits except a few mangoes, which are sent 
every year to Hong Kong and other neighboring ports, 
although it is quite probable that under a proper sys
tem of cu'tivt\tion, grafting, etc., some remarkably good 
fruit might be developed that could bfl preserved or 
canned, and sold at a great profit in E urope and the 
United Htates. 

.� ... 
DIanuCacture of "Colnpressed Yeast." 

In a thesis presented to the school of pharmacy of 
the University of Wisconsin, Mr. Alfred J. M. Lasche 
describes how compressed yeast is made in various 
parts of the United States. The thesis is printed in 
the Pharmaceutische Rundschau of New York. In re
gard to the preparation of the mash, it is stated that 
3, 130 lb. of ground corn are mixed with 4, 500 gallons of 
water. This mixture is heated to 190· F. (to swell the 
starch, and thereby facil itate its inversion) and su bse
quently cooled to 154° F., then 1 ,920 lb. of ground rye 
and 550 lb. of ground malt are added, the malt being 
speciltlly employed for the amount of diastase it con
tains, and is indispensable in the converting process. 
This mixture is then allowed to stand one hour, and is 
finally cooled to 80° F. The proportions of the differ
ent grains are of course largely a matter of opinion, 
and the various yeast manufacturers have different 
working formulas. 

When the mash has cooled to 80° F. it is drawn off 
into another tub, and one gallon of concentrated sul
phuric acid is added, in order to dissolve all remain ing 
starch, dextrin , and glutinous m atter, and to convert 
them into grape sugar. Final ly, a quantity of COIll
pressed yeast is added to start the fermen tation. This 
yeast settles to the bottom of the tub, but as soon as 
fermentation has started (usually in half an hour), and 
carbonic acid is being generateu, the current of the 
latter gradually carries the yeast to the top of the 
liquid. It remains there, covered by a layer of the 
chaffy parts of the grain, until the yeast has accumu
lated in a sufficiently large quantity, and the current 
of carbonic acid has become strong enough, when it 
eventually breaks this  film of chaffy particles, and col
lects on top of it in the form of foam. This goes on 
until al l the nutritive matter has been assimilated. 
The foam, containing all the yea.st, rises about two feet 
above the top of the l iq uid, dependent on the size of 
the tub, and when no more effervescence is not iceable, 
fermentation is complete. 

I m mediately after fermentation has ceased the foam 
is drawn off by means of troughs, and run, together 
with a fresh supply of water, into a revol ving, six-sided 
and declining cyl inder, lined with a sufficiently fine 
strainer. During this step of the process nearly all the 
chaffy remnants of the grain are separated,  and the 
liquid, containing the yeast plant in suspension, is al
lowed to flow into a basin,  whence, by means of a 
trough, it finally flows into a large tub. 

The p roduct in this tub is prevented from further 
fermentation by the addition of a sufficient quantity 
of ice. The yeast is now allowed to settle, the su per
natant liquid drawn off, and the residue repeatedly 
washed to free it from all mechanical impurities. 

When sufficiently cleansed, it is run into a press by 
means of a steam pump. The press is  constructed of a 
column of iron frames, both sides of each frame being 
covered with a very fine straining cloth, and all the 
parts fitting tightly into each other The yeast hav
ing been pumped into such a press, the water is  sepa
rated from it by means of the strainer, and carried off 
through a waste pipe. 

The yeast, now compressed, i s  takeri out in the form 
of large cakes, and in this condition it is brought into 
commerce. 

fied at the plantation into first, second, third, fourth, - • • • • 

fifth, and sixth grades, according to the size and quality Arithmetical. 

of the leaves. In Manila there are twelve large tobacco Briefly sta.ted, the rule of least common m ultiple is 
factories, one of which, La FloI' de Isabela, the factory as follows : Continue d ividing the numbers in question 
of the Compania General, manufactures seventy-five by the least measure which is com mon to two or more 
brands of cigars, ten brands of cheroots, six grades of of them, until there are left no other two numbers 
cut tobacco, and eight brands of cigarettes. These which are divisible, without a remainder, by a (�uantity 
twelve factories give employment to  about 11,000 per- greater than unity. Then the product of the d ivisors 
sons. Besides these there are numerous small factories and the remaining numbers will give the least common 
owned by natives and Chinese. Corn holds a very un- multiple, thus: 
important place among the agricultural products of 2 )  1 ,  2 ,  3 ,  4, 5 .  6 ,  7 ,  8, 9 ,  10, 

the Philippines, although it is cultivated to some ex-
tent. All the corn produced is that known as maize or 
Indian corn. The method of cultivation is similar to 
that followed in more advanced countries, but the im-
plements used are of a very primitive character. As a 
rule, the land is plowed with a sharpened stick drawn 
by a buffalo, after which a heavy wooden frame, about 
four feet square, with long wooden teeth on the under 
side, is drawn over the ground to break the lumps. 
The corn is then hoed by hand, and all that is neces
sary thereafter is to keep the weeds down. No manure 
nor fflrtilizer of any kind is used. 

No attention is given to fruit culture, and mangoes, 
b'1nanas, apples, guavas, and numerous other native 
fruits grow without cuitivaton, and are gathflred by 
the natives 10 the hills and even within the l imits of 
the cities and tOWDS, who bring them to ManIla and 

2) 1, 1, 3. 2, 5, 3, 7, 4, 9, 5, 

3) 1, 1, 3, 1, 5, 3, 7, 2. 9, 5, 

5) 1, 1, 1, 1, 5, 1, 7, 2, 3, 5, 

1, I, 1, 1, 1, 1, 7, 2, 3, 1, 

2 X 2 X 3 X 5 X 7 X 2 X 3 = 2520 = the number which 
is divisible without a remainder  by the first ten nume
rals.-H. P. Turnet·, in Eng. Mech. 

.' ... , 

MR. DENMAN THOMPSON, the father and chief actor 
in the comedy of the " Old Homestead,"  which has 
been played steadily for so many months in this city, is 
an inventor. He has recentiy patented a railroad 
truck, the object of which is to prevent disaster from 
deraIlment or to lessen the peril uf railroad travel. He 
has a handsome model whIch IS on exhibition at the 
Westminster Hotel, w here the inventor resides. 
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AN IMPROVED HOIST. 

A hoisting apparatus adapted to raise material from 
a mine shaft and for other purposes is shown i n  
t h e  accompanying ill ustration, and forms t h e  subject 
of  a patent bsued to M r. Frank A. Robitaille, of 
Helena, Montana. Th ree of the side bars of the drum
supporting frame are held in position by keys. whi le 

ROBITAILLE'S HOIST. 

a com fortable " last nap " may be taken while the I 
water is being heated for the coffee, or the room warm- ' 

ed. The invention has been patented by Mr.  Henry 
'V. Borchers, of Albina, Oregon. Upon the base plate 
i s  a post which may be adj usted as to its distance to or 
from the grate, and on th is post an arm is  adj ustably 
held by means of a h ollow h ub and thumb screw, the 

outer end of the arm having 
a spring clasp adapted to em
brace the cy I indrical body of 
a portable alanll clock. Ad
jacent to the clock, upon the 
base plate, i s  a hollow column 
i n  which is  all u pright shaft 
surrounded by a spiral spring, 
and having n ear its top a lock
i n g  d isk having on one edge a 
toe adapted to abu t  against 
the upturned end of a curved 
locking spri ng, the other end 
of  which is  attached to the 
s ide of the  u pright col umn. 
An arm frolll the locking disk 
projects l at eral l y  through a 
h orizontal s lot i n  the wal l  of 
t h e  colulll n ,  the outer end of 
the arm having a clamp in 
which a match lllay be held 
as it  is drawn over a scratch 
block. A sleeve in the side of 
the column nearest the clock 

the third side bar, in  which is journaled one end of the supports a rock shaft, on the i nner end of wh ich is a lug  
drum shaft, is pivoted in one  of the  standards of  the  adapted to  depress the  locking spring and release the  
frame, i t s  other end being capable of a l imited ver- toe of the locking disk, the  outer end of the  shaft be
tical movement i n  t he 9Pposite standard. In the ing slotted to receive a tongue on the outwardl y  pro
lo wer part of the frame is a countershaft, on one j ecting end of the alarm mechanism of the clock, which 
end of which is a driving pulley, receiving power from Illay be of any approved construction. The tongue and 
any convenient source, and near the other end of slotted connection of the alarm mechanism of the clock 
the shaft is  a friction pul ley adapted to bear upon the with the rock shaft of the lighter i s  effected by s imply 
face of a larger pulley d irectl y above on the drum sl iding the shafts together, when, the alarm being put 
shaft .  To one of the top side bars of the frame is i n  motion, the locking disk will  be released, and the 
pi voted a vertical lever, the lower end of which has a arm carrying the match be made to swing around by the 
pivotal connection with the outer end of the pivoted tension of the coiled spring, as shown in dotted l ines 
side bar in wh ich one end of the drum shaft is jour- in  the i l imtration.  'V hen the l ightel· is to be u sed 
naled. such pivotal con un ection being made through where there is no convenient p lace 
a slot in the side bar, so that when the lever is moved on which to rest the bed plate, a 
forward or backward the s ide bar, with Olle end of the  stand is provided having an u p
drum shaft, wi l l  be raised or lowered. To the under right rod adapted to engage an u p
side of the top s ide bar, j ust above the large pulley on wardly projecting boss on the bed 
the drum shaft, is attached a cu rved brake shoe, by plate, the device being then firmly 
raising the pul ley agai nst which the rotation of the held at the proper beig h t  by a 
shaft may be stopped entirely, or its speed regulated as thumb screw. 
desired. The upper end of the vertical le ver is COIl-
nected by a rod to a lever pivoted at the mouth of AN IMPROVED HA T HOLDER. 
the shaft, the latter lever having a su itable latch A device for support ing head 
adapted to engage a notch i n  a rack. The rope at- gear, such as hats and bonnets. 
tached to the d rum in the drum-supporting frame whereby they will be firmly  held 
passes over a pul ley in the  top of the frame at the without c rushing or inj ury, while 
mou th of the shaft ,  and is  then attached to a bucket traveling, etc. , whether i n  a trunk, 
or cage. 'Vith this construction the operator at the box, or other receptacle, or placed 
mouth of the shaft can, by means of the hand lever, in a show window or on a counter 
throw the large pulley on one end of the drum shaft I for exhibition, ;,s represented in the 
into close contact with the friction pulley on the power accompanying il lustration, and is 
shaft, to wind the rope u pon the drum, or can, by mov- the invention of M rs. D. M. Fuller, 
ing  the lever in the opposite d i rection,  break snch con- l of No. 104 V anderbilt Avenue, 
tact, and allo w the weight of the bucket as it descends Brooklyn, N. Y. The invention has been patented in 
to unwind the rope on the druUl ,  the latter movement I the United Sates, Canada, England,  and France. 'fhe 
being also controlled by pushing the lever stil l  further, various figures i llustrate the read y adaptation of the 
to bring the large wheel into contact with the brake device to use in  various positions and adj ustment to 
shoe. hats of d ifferent sizes and kinds. The body of the de-.. 4 • I • 

vice consists of a pedestal having a disk-l ike cap cov-
A DEVICE FOR AUTOMATICALLY LIGHTING FIRES. ered with any soft material, such as velvet, felt. etc. , 
The accompanyi n g  i I I ustratioll represents a portable while in the enlarged lower end of the pedestal is a 

device, read i l y  attachable to any s Ulall alarm cl ock, projecting pin or bolt, preferably adapted to receive a 
for automatical ly lighti ng a fi re in a stove or grate at nut and washer, for attaching the pedestal to the bot
any predetermined moment of time. The do tted lines tom wall of a receptacle. To hold a bonnet on this 
in the pic ture show the fire being started at twelve pedestal , as shown i n  Fig. 1 ,  a spring wire clamp is em
minutes past five in  the morning.  thus ind icati ng how ployed, one end of the win'l of such clam p being con

nected with the pedestal j ust below its 
cap. while the end of the other arm of 
the clamp is  covered with a cap of soft 
material. The clamp is formed of a 
single piece of wi re, $0 bent as to pro
vide a catch faci l itating the ready 
engagement or disengagement of the 
clam p.  

The manner of securing a gentle
man's high hat on the holder is 
shown in Fig. 3, spring arms being 
attached to the pedestal n ear its lower 
end by meallS of a thumb screw, and 
the outer ends of the arms being pro
vided with a pad of the proper shape 
to fit over and clasp the edges of the 
r im on both sides. I n  Fig. 2 is shown 
a hat held on the pedestal by means of 
a spring arm held in a bracket attached 
to a side support. It  wil l  be readily 
seen that the device may be expedi
ti ously and conveniently applied to 
any receptacle, and i s  capable of 
adaptation to various positions and 

BOll-ellER'S AUTOMATIC FIRE LIGlITill-, adj ustment to hats of different sizes. 

AN IMPROVED CAN OPENER. 
The accompanying illustration represen ts a simple 

and effective implement for readily cutting the head of 
a sheet metal can nearly free from the side wall ,  pro
ducing a lid but slightly joined to the can by a nar
ro w strip of metal, and which can be readi l y  opened or 
removed 1 0  afford access to the contents. It  has been 
patented by !\fr. Edward K. Boothby, of Portland, 
Me. Two limbs having handles are pivoted together, 

BOOTHBY'S CAN OPENER. 

and on one of the limbs, at a suitable d istance from 
the pivot center, are two laterall y  extending arms hav
ing pointed tongs adapted for insertion in the edge 
of the can top. On the other l imb is a curved cutting 
blade. a:t such d istance from the piyotal puint that 
when the handle is s wung around, it will descri be a 
circle near the edge of the can. The l i m bs are pivoted 
together by means of a thumb screw, and have dif
ferent apertures whereby the pivotal point may be 
changed to accom m odate the implement to larger or 
smaller cans. This  implement does not make the 
rough edges prod uced by the ordinary can opener, but 
rapid ly  effects a clean,  smooth cut in  the lid of a can of 

FULLER'S HAT HOLDER. 

any size. For further information relative to the in
vention add ress Messrs. Boothby & Co. , Portland, Me. 

. . . , .,  
AN IMPRO VED LAWN MOWER. 

The i l lustration represents  a m achine patented by !\fr . 
Louis Meyer, of Utica, N. Y . •  in which the cutter kn ives 
are of the usual twisted form, to g i ve to their beveled 
cutting edges a shearing action when the  cutter h ead 
blocks and attached knives are rotated by the gear
ing whose prime lllovers are the ground wheels. Fig. 
1 is a sectional view of one of the kni fe-supporting 
heads, and Fig. 2 is a side elevation of  the mach ine 
with the cover  of the mult iplying gear  case broken 
away, Fig. 3 showing the complete machi n e  in per
spective. 'fhe trefoil form of the c utter head blocks, 

MEYER'S LAWN MOWEll-, 
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$titufif i t �lUtritau. 
with the i r  equally spaced and sim ilarly shaped lim bs, sure through a main conduit, by a pump or other 
afford efficient means for the accurate and convenient Ill eans, and at different points along the conduit pipe 
adj ustme n t  of the  kl l ives, the grass roller bei ng also are outlet valves to which a hose or flexible tUbing 

adj ustabl e and furn ished with an adj ustable cover t o  may be attached. Upon the other end of the hose is  
protect the roller from being i mpeded i n  its action, attached an extended water conductor or pi pe, having 
wh ile a throat slot is provided i n  the cover to discharge perforations i n  its lower semi-circu1Ilference, adapt
grass acculll ulations through it. In the front of the ing it  as a sprinkler. An elongated chamber, filled with 
machine. on the cross bar that retains the side pieces, any gas lighter than the air, is attached to the water 
is  a protecting guard , preferab l y of rubber, w h ereby conductor, to hold it, on the principle of a ba lloon , 

inj urious contact with trees or shrubbery is avoided. above the s urface of the earth,  whi le  
There is  no  cutting action when the machine is moved guy ropes from the conductor lead to 
back ward. the cutter knives then being dormant, and the drums of winches mounted on 
inj ury to their cutting edges is  avoided when the ma- loaded wagons, by means of which the 
chine is drawn by i ts handle from place to place. conductor lIlay be an chored in any de-

• • I • sired locality.  'When the device is in 
A N  IMPROVED SWITCH SIGNAL. service, it is designed to produce an 

The signal represen ted in the i l lustration is adapted artificial rain-fall, the area of which is 
to be located between the rai ls of the track, and is de- extended by moving the conductor by 

signed, when the switch is  open, to be in an upright Illeans of draught ani mals attached to 
position. It is  counterbalanced, so that the train be- the wagons, and by connecting the 
ing switched may readily pass over the track when the hose to d ifferent outlet valves along 
signal is d isplayed, while the signal will immediately the lIlain conduit. 
return to its u prigh t posi tion after the  train has passed.  • • •  
'rhe invention has been paten ted by 1\1r. W i lliam R. AN IMPROVED CHANNEL CLEANER. 

Thomas, of Watertown, "Vis. 'rhe switch rails  are An apparatus to be anchored in a 
moved i n  the ordinary way by a switch rod, upon which channel where there are sand barR, to 
is rigidly held an arm beveled at its outer end, where agitate the water and stir up the sand, 
there is also a swell or projection on its u nder face. so that the current may remove it, is 

iCB. It is obvious that a court competent to deal with 
such questions m ust be a court composed of experts in 
that department of the law. Moreover, they should 
not have too much work to do, in order that they may 
give the necessary attention to each case. Although, 
coun t ing the cases, the patent,  trade mark, and copy
right cases which cOlIle before the Su preme Court are 
not very numerous, yet it is believed that, considering 
the size of the records and the difficulties of the ques-

EVANS' CHANNEL CLEANER. 

Near the switch rod, and beneath the track surface, is shown in the accolIlpanying i l l ustration . A trunk or t ions i nvolved, they occupy a very large portion of the 
a box, having on one side a horizontal flanged table, large tube, A, with perforations, a, along its bOttOlIl , time of that tri b unal . It shoul d not be troubled at all 
and in this box is pivoted a signal , one end of which is and w ith a flaring mouth, C, at i t s  u p-stream end for with such q uestions, except i n  so fal' as may be u eces

THOMAS' AUTOMATIC SWITCH SIGNAL. 

weighted, while the other end presents a broad colored 
surface or may bear a flag. The entire signal is of such 
length that when brought to a horizontal position, it  
will  extend from the outer end of the table to the op
posite end of the box. To open the main l ine the switch 
rod is moved so that the beveled end of the arm secured 
thereon strikes the weighted section of the signal above 
its pivot and gradual l y  p resses the  signal down to hori
zontal position, holding it there until i t  is  desired to 
close the main  line and open the s w itch . As this is 
done, the arm on the switch rod being carried out of 
contact with the signal, the latter, by reason of its 

weighted end, automati cal l y  assumes a vertical posi
tion , rendering the displ ay or upper section visible 
from up or down the track. 

- • • 
AN IMPROVED IRRIGATING APPARATUS. 

The i l lustration represents an apparatu s  patented 
by Mr. E d ward C.  Chapman, of Leadville, Col. , d e
signed to distri bute water in fine streams or drops u pon 
more or less elevated surfaces. The in vention contem
plates the furn ishing of water under adequate pres-

concentrating the current, i s  anchored sary to a proper superin tendence of a court of patent 
in  a chan nel where there are sand a p peals .-A m erican Law Review. 

bars, the down-stream end of the trun k  

being closed with a perforated cap, B,  
the apertures h aving hinged valves 
which allow the water to pass out of 
t.he tube, but close w hen the flow of 
water i s  i n  the opposite direction.  In 
the trunk is  journaled a spiral screw, 
D, on the lower end of which is mount
ed a motor screw, E. The current of 
water passing through the trunk ro
tates the spirals and the motor screw, 
thus cOlll m u nicating motion to  the 
water outside of the trunk in the vi
cinity of its bottom perforations, loos
ening the sand and causing it to be 
carried along by the current. 

For further information relative to 
this invention address Mr. Wil l iam 
Evans, the patentee, in care of Mr. 
Marc us Hawer. corner of T wentieth 
and Mechanic Sts, Gal veston, Texas. 

------ .•. -----
Bread B u tteri n g  M a chine. 

One of the latest and most u nique 
inventions is a mach i n e  for butter
ing bread. It is used in connection 

with a paten t bread cutter, and is  intended for use in 
prisons,  workhouses, and other reformatory i nstitu tions. 
There i s  a cylindrical shaped brush which is  fed with 
butter, and l ays a thin layer on the bread as it COlIl es 
from the cutter. The machine can be worked by hand, 
steam, or electricit.y, and has a capacity of cutting and 
butteri ng 750 loaves of bread an hour. The saving of 
bu tter and of bread and the decrease in the quantity 
of crumbs is  said t o  be very large. 

• I • • • 
Stro n g  Oxyge n (J yIinders. 

A test of metal lic cyl inders for holding oxygen was 
lately made at Glasgo w. The cylind ers were of ).4 i nch 
steel , 6� ft. long, 5Yz in. diameter, weight 107 l b. 
They had been subj ected twice to the ord inary test 
pressure of 3, 600 I b. to the square inch, the practice 
being to make them more than t wice as strong as the 
normal pressure to which they are regu lar ly charged 
with the gas, namely, 1, 800 I b. to the i nch. The t est 
in  this instance was to try the strength of the cylinders 
in respect to indentation , breakage by falling, etc. 
Dropped from a height of 35 ft .  upon iron b locks, the 

cylinders were only s l ightly inden ted. 
Weights of 600 lb . , dropped froUl a 
height of 35 ft. in the  center of the 
cylin der, which was snpported at the 
ends, bent alld flattened the cylinder 
someWh at, but caused no leakage of 
the high pressure gas . 

... . .. 
A Co urt of Paten t  Appeals. 

AN IMPROVED DUST GUARD AND VENTILATOR. 

The accompanying illustration represents an attach
lIlent for car windows designed to prevent smoke, d ust, 
and cinders passing into the cars whi le  bein g  venti lat
ed, and also to prevent the passage of very strong cur
rents of air whi le the car is in motion and the w indow 
raised. The invention has been paten ted by Mr. Joseph 
B.  Bal lard, of Bal lardsvi l le , Miss. A frame is made 
to fit the window, extending as high as the bottom of 
the u p per sash, or higher if necessary , the side pieces 
of the frame being adj usted between cleats of the 
window frame, and the re being an inwardly project
ing  strip on its upper edge extending close up to the 
u p per sash, to pre vent cinders from fal l ing between 
the frame and the car window. The window portion 
of the frame is formed of a series of transparent slats, 
preferably of gla�s, as shown in the sectional view at 
the top, all of which except the end sl ats are pivotal ly 
supported in  the upper and lower cross pieces. The 
pivotal slats are of such width that when turned edge
w ise they permit of con venien t attachment to an 
operating lever, as shown in the small  sectional view. 
The pi vot plates have extension or winged portions 
adapted to lap the sides of the slats, thereby making 
a strong connection with the glass, and the outer ends 
of the extensions of the lower Eet of plates have aper
tured ears pivotal ly connected with lugs projected in-

----�:��� 

The bi l l  which has been introd uced 
in Congress to establ ish a court of pat

ent appeals seems to be a step in the 
right direction . Litigation grow ing 
out of patents for inventions is  becom
ing very vol u minous ; and ,  what is 
more, the cases being generally su its 
i n  equity, reach the Supreme Court 
on vol uminclUs records, presenting 
questions for decision wh ich depend 
largely upon the sol ution of  disputed 
and complicated facts, which facts are 
again involved in questions of mechan-

BALLARD'S DUST GUARD AND VENTILATOR FOR CAR 
WINDOWS. 

- = 

. � . 

CHAPMAN'S IRRIGATING APPARATUS. 

ward from a reciprocating operating lever. This lever 
is su pported on an inwardly projecting plate secured 
on the cross piece of the frame, and is  capable of being 
locked in any portion of its movelIlent on the plate by 
a simple locking device. The entire construction is 
designed to be afforded at a small cost, and to be 
readily adjusted to car windows of the ordinary de
scription . 
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THE ROWELL AUTOMATIC RAILWAY SAFETY STOP. 

( Continued ft'om .first page.)  

brings the incline to the level with the top of the rail , 
thereby breaking connection with the locomotive. 

In  Fig. 5 we show the portable device. This is made 
of hard wood, four feet and four inches long, top edge 
being inclined both ways from the center, so that it 
cannot be placed i n  wrong position , and weighs less 
t han ten pounds. Two steel clamps at the ends hold 
i f. the proper d istance from the rail and steady it in po
� i t i on. The clamps are of steel, four inches wide and 
t hree·sixteenths of an inch at the t hickest part, where 
they go over the rai l ,  and beveled off to a knife edge 
each way, thus presenting no obstacle in the way of 
the passing car wheels. At the bottom edge of this 
board are small spikes, which are crowded into the 
sleepers and hold the board firmly from sli pping. The 
effectiveness of this device does not depend upon the 
speed of the train.  I t  stops the train without the aid 
or knowledge of the engineer, who can by this abso
l ute protection maintain a h igh rate of speed on the 
darkest night when it is impossi ble to see the signals. 

B. C. Rowell, the inventor, is an old railroad man, 
having been for mallY  years brakeman and conductor, 
and thus has a practical knowledge of exactly what is 
of Ilse in an emergency. 

This safety stop, while absolute in the protection 
afforded, is com paratively inexpensive. certain in ac
tion, and easily applied. Its general adoption by the 
roads would greatly lessen the dangers of travel,  and 
entirely do away with nine-tenths of the accidents that 

Fig. 5. -PORTABLE SAFETY STOP IN POSITION. 

are so costiy to the companies. Ful l particulars can be 
had by any one interested hy addressi ng the Rowell 
Automatic Railway Safety Stop Co. , No. 620 Atlantic 
Avenue, Boston, Mass . ,  of which Benj. S. Lovell is 
president and Irv ing B. Sayles treasurer. 

. ' . '  . 
The L argest Wooden Vessel A doat. 

The Philadelphia Press, reporting the arrival at 
that port recently of the wooden vessel Rappahannock, 
says she is the largest wooden vessel afloat. She was 
built at Bath, Maine, and cost $125. 000. The vessel is 
287 feet long, 48% feet beam, and her total tonnage is 
3,0.'>3 net. I n  the construction of the ship 700 tons of 
Virginian oak and 1 , 200,000 feet of Virginian pine 
timber were used. The frame is oak. well seasoned 
when put up, and the first quality of Georgian pine 
was used in  the ceiling, deck, frames, and planking. 
The main keelson is a feet 2 inches in depth ; bilge 
keelsons, 14 inches flush ; lower deck beams, 15 inches 
by 1 5  i nches ; between deck beams, 12 inches by 14 
inches ; upper deck beams, 12 inches by 14 inches ; and 
the spar deck beams at the main hateh way are 18 
inches by 18 ioohes. The decks are of yellow pine, 
and the quarter deck extends forward t.o the main
mast. The Rappahannock is the heaviest sparred 
ship that ever carried the stars and stripes. Her 
mainmast is 89 fee t long and 3872' inches i n  diameter ; 
the foremast is 88 feet long and a8 iuches in diameter ; 
the maintoplllast, 58 feet ; maintopgallant mast, 71 
feet ; main yard, 95 feet ; fore yard, 95 feet ; lower 
maintopsail yard, 87 feet ; upper maintopsail yard, 87 
feet ; lower maintopgallant yard, 70 feet ; upper main
topgallant yard, 64 feet ; main royal yard, 53 feet ; 
main sky sail yard, 43 fellt. The lower masts are of 
Georgian pine, and the other spars of Oregon pine. 
The ship has a steel bowsprit, which is an i nnovation. 
She has no j ibboom. Her spread of canvas will be 
15,000 yards. 

• I .  t • 
A New Niagara Ship Canal. 

The committee on railroads and canal s of the Honse 
of Representatives has taken favorable action in rela
tion to the bil l  for the construction by the government 
of a ship canal around Niagara Falls between Lake 
E rie and Lake Ontario. The route most favored is 21 
miles long, and an appropriation of $10,000 for the ar
rangement of the preliminary details is included, to· 
gether with $1, 000,000 for beginning the actual work of 
construction. The proposed canal is to be 100 ft. wide 
at the bottom, with a minimum depth of 20 ft. , its esti
mated cost being $23,000,000. The consideration of 
such an outlay is primarily its cOlll mercial value, but, 
in view of our present treaty provisions which allow the 
maintenance of but one gunboat by this government 
on t.he l akes, its value in event of a war with England 
is apparent .  

$ titufifit �mtfit.au. 
Storage BaUery Electrical Cars. tion amounts to 30 centimes per car kilometer, or about 

In this city the Fourth Avenue Street Railway Com- 4;!4'd. ,  or a little less than 10 cents, per car mile. 
pany is still running a few of its storage battery cars, • • •  , • 
but they have not yet attained that degree of success Let the Government Help Everybody. 

which is expected. The effect of the special legislation and special 
In Birmingham, England, a line of these cars is now bounty some of the silver men are asking from Con-

under construction. gress is already becoming apparent. The agricultural 
In Brussels the Tramways Company has decided to classes, whose n eeds of public help are greater than 

discontinue running the electric tramcars from the 1st those of any others, are putting forward their claims. 
of May next and to return to horse traction. The Senator Vance has, at the request of the Farmers' 
reason for this action is that the service of electric Alliance, introduced a bill in Congress which calls for 
tramcars has caused a deficit of £1, 144, and this sum the erection in every county of the United States of a 
forms the difference between the cost of electric and Federal warehouse, in which the owners of agricultural 
horse traction. products may deposit the same and receive treasury 

The com pany considers, after having had an expe- notes for 80 or 85 per cent of the market value of these 
rience of electric tramcars for four years, that that products, the notes to become part of the public cur
period has been sufficient to prove that whatever re- rency. 
ductions may be made in the maintenance of the ac- Of course every advocate of the silver warehouse 
cmmulators, and whatever the possible improvements scheme will assert that the agricultural warehouse 
in the mechanism of the motors, accumulator traction plan is preposterous, and not much better than the 
is not practically applicable to the com pany's syst.em plan proposed some time ago by a Chicago paper, that 
frOID a rem unerative point of view, bearing III mind t.he government purchase all the whisky lDanufac
the  particular conditiolJs  of the service. After refer- tured, and issue therefor legal tender certificates, sOlDe
ring to electric traction in  other countries, the com- what in the manner of the proposed silver certificates ; 
pany concludes that f rom the experience at Brussels and it is claimed for whisky that, as a basis of cur
the most economical system of working tramcars is  by rency, it would have the unique advantage of increas
ani w al traction. ing in value with age, thus earning its own interest, 

La Gazette, in a long article on the subject, states and after a certain number of years the government 
t.hat the adversaries of electric traction affirm that the might sell a portion for the cost of the whole, and 
cost per car kilometer is 4d. ,  or 6�d. per car wile, would thus make a handsome profit. Yet this proposi
while the advocates of the system maintain t.hat the tion no doubt appears very absurd to nearly every one. 
cost is only 272'd. per car kilometer, or 4d. per car mile. The Farmers' Alliance consider its plan to have govern
That journal then goes into figures, and endeavors to ment warehouses a very serious one. Next we may 
show that the cost per car mile in the two systems of reasonably expect the lead melters and the copper pro
traction, apart from the maintenance of the accumu- ducers and iron furnaces to ask the government t.o in
lators, is slightly less in  the case of electric cars. . dorse their warehouse certificates or to buy their pro-

It must be remembered the cars have been worked ducts at some fictitious " market price. " 
under disadvantageous conditions. They are of small When the government buys what every one pro
capacity, and the line traversed by them has some duces, and pensions every ind ividual in the natioll 
none too easy gradients. Moreover, although only with the taxes collected from every one, we shall have 
three cars were provided, the station in the Rue Juste· arrived at Bellamy's ideal state, and the government 
Lipse was arranged with machinery sufficient for work- will, of course, then dictate what shall be produced and 
ing eight cars, and this in  itself was a disadvantage, who shall produce it. We confess the Bellamy scheme 
since the general expenses of eight cars would be about seems to us to be a sensible and practical plan com
the same as when only three were employed. pared with some of the schemes proposed, and we are 

In Paris about six months ago the Northern Tram- accustoming ourselves to " looking forward " to its 
way Company commenced the running of four electric adoption at an early date if the present craze for 
tramcars on the line from Levallois to La Madeleine. government help in every industry and by every indi
'l'he cars are self-contained or accumulator cars, and vidual continues. Before long we may expect every 
were originally started as an experiment to see whether business to draw a bounty in some shape and every i n
accumulators could be satisfactorily employed. The dividual to get a pension.-Eng. and Min. Jour. 
electrical energy is supplied by Faure-Sellon-Volck- • •  III , • 
mar cells having twin plates. The number of cells in P081!1lbilltle. of t h e  Telephone • 

each car is 108, and they are placed in 12 boxes, each Though the telephone has long since ceased to be a 
containing 9 cells in series. Each cell weighs 33 pounds, wonder, its great powers and adaptability to various 
and the total weight of the battery is nearly 32;4, cwt. purposes, as yet but hinted at, must still command at
The twelve boxes are placed in four lockers, situated at tention, very much on account of their commercial as
the angles of the car, four carried at the front and pect. This is evident on contemplating the work done 
eight at the back of the car. The connections are so by this instrument in the installation at the Lenox 
arranged that on putting the cells in place they are Lyceum, by which the " long distance " telephone 
automatical ly  grouped three in series, thus forming company has placed before the public an exhibit of 
four groups of 27 cells each. These groups can for superb qual ities. It seems strange, indeed, that up to 
working purposes be coupled in  four rlifferent ways. the present time, the telephone companies have not 
They can be arranged in parallel or in two groups done more toward exploiting a field which could cer
parallel ; three groups can be run in series, the fourth tainly be made a source of considerahle revenue by 
being in parallel w ith one of the three others, or the the furnishing of musical and other entertainments by 
four way be connected in series. There is provided a wire at the fireside. But still more impressive than 
fifth con nection, which is obtained by means of an aux- the musical part is the remarkable clearness of the long 
i liary commutator, which regulates the i nequality of distance transmission. Although we are all accustomed 
the discharge caused by the third method of coupling to ordinary local telephone transmission, the mind can 
up. These connections  are effected by means of a com- yet. hardly grasp the reality of the enormous progress 
mutator in the shape of a wooden cylinder having which permits persons hundreds of miles apart to 
contacts on its periphery. These contacts are con- maintain perfect oral intercour3e. Yet we believe the 
nected to each other by inner pieces insulated from the time is not remote when even this will cease to attract 
metal axis of the cylinder. The p08itive and negative even passing notice, and when the " long dist.ance " 
poles of the four groups correspond to eight fixed lines, now mostly confined to the Eastern States, will 
brushes. The cylinder is operated by means of a cover the entire conn try with a vast network of " speak
crank. ing wires. " The " long distance " company is to be 

A Siemens motor, which is placed under the front of commended for the liberal policy adopted by it, in  
the  car, runs  normally at 1 ,000 revol utions, but  a speed educating the public to  the proper appreciation of  the 
of 1 , 600 turns can be attained. The  power is taken facil i ties available for it, and, if we are not mistaken, 
from the motor by an endless rope running over a set it will date one of its quickest and longest strides for
of gearing actuating the car, and which reduces t.he ward from the display at the Lenox;-Electrical En
speed of the motor in the proportion of 26 to 1. The gineer. 
motor is reversed, and the car backed, by means of a . ,  . . .  

special arrangement, comprising double V-shaped 
brushes. A single branch of the V of each brush 
touches the collector, but by causing the brushes to 
move by means of a lever the brauches in contact are 
raised, and the other two are placed at 90°. Thus the 
direction of the current is reversed, and conseq uently 
that of the car. The weight of the car is 372' tons, 
making, with accumulators, a total of 5 tons 272' cwt. 
The cars each carry fifty passengers, and run normally 
at 6% miles an hour. At this speed on the level the 
power required is 472' electrical H. P. , on an incline of 
1 per cent 8 H.  P. , on an incline of 2 per cent 1172' H.P. 
At 572' miles an hour, on a gradient of 3 per cent, 1272' 
E. H. P. is  required, and 1572' E. H.  P. is necessary on 
a 4 per cent gradient. When running at 3 miles an 
hour on a gradient of 5 per cent, the E. H. P. is 1072'. 
The !<'rench Electric Accumulator Company estimates 
that the cost of electric traction on the line in ques-

Novel Fire Protectio n. 

Seattle, Wash. ,  has a rather novel scheme for utiliz
ing its new fire boat as an aid to the land engines in  
cases where the burning buildings are too far from the 
water front to be reached by a stream directly from the 
boat. Briefly the plan is to provide four or five berths 
for the boat at different points on the harbor front, 
and from these points lay all auxiliary system of 
eight and six inch water mains through the business 
district of the place. These pipes it is proposed to con
nect with the hydrants, and through them the boat is 
to be made to force up salt water for the use of the en
gines in case of a failure of the fresh supply. The plan 
is a simple one, and there seems no reason, Fire and 
Water thinks, why it should not work satisfactorily. 
And why might not the same plan he advantageously 
adopted in New York and other Eastern cities ? It is 
certamly worth considering. 
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A Correction-Eugenol or Sodium Fluoride. 

To the Editor of the Scientific American : 
In your paper of April  19 you quote from the Dental 

Cosmos an article on " Sodium Silico-Fluoride." Where 
do you get your authority for saying eugenol or sodium 
silico fluoride ? J. D. M. 

[ANs.-The use of the term eugenol i n  the connection 
stated was our error, not the Cos/nos'.-EDs. S. A.] 

Paint Prese r v ati o n s  Co r I r o n . 

Mr. L. Matern, of Bloomington , III . ,  writes as follows 
in the Painters' Magazine con cerning an art icle in  the 
SCIENTIFIC A�IERICAN, February 22, 1890, by Prof. 
Le w i s : 

He quotes boi led l inseed oil as unfit for painting iron, 
because lead is used in  boilin g and purifying i t, but 
does not seem aware of the fact that through boi l ing, 
oil loses its  b inding quality for forming  chemical com
binations with strong base pigments, as red lead, l ith
arge, um ber, ox ides of manganese, etc. , which are of 
the h ighest orde r  for preserving i ron, wood, etc. Raw 
l inseed oil  i s  deprived of its best binding qualities by 
boi l ing, when it  loses its gelatinous acid. By extract
ing l i nseed oil from l inseed meal with benzine (perco
lation), where the fatty matter of the oil is only ob
tained, the remainder being left in the meal. By dri
ers, which combine with  the  oleo acid and separate, 
leaving again the fatty matter to become resinous by 
exposure to the oxygens of the air. Oil  in  that con
dition i s  chemically neutral, and forms only a mixture 
with the base pigments. When i ron is coated with tar 
or asphalt it must undergo heat (impracticable most of 
the time) so as to drive off all except the coal contained 
in it ; otherwise it gives no protection. 

Iron ore, a faint base, has but little affinity to linseed 
oil, and communicates part of its oxygen in a dam p 
place to the metal iron it is to protect from rusting, 
thereby causing the iron to rust. This paint  is a good 
" red wash " for wood, as can be noticed on barns 
painted with it,  where any one can observe t hat the 
nai l heads painted with iron ore paint rust all the 
same. '1'he chief good of iron ore paint is  that it costs 
little. 

Again, the mltn who can cleanly scrape off rust from 
iron without resorting to filing, grinding, fire, or acids, 
is  still unborn. The least trace of rust left will start 
ane w  corroding it  in a damp place in  spite of all paint. 
Iron painted whi le  hot, as the professor will have it, is 
liable to destroy the q uality of the oil when heated 
above 1500 F. ,  and adds nothing for its protection. 
Where durability of paint is required to protect iron, 
it should have a strong base of a pigment of poisonous 
quality-a strong base to unite with l inseed oil in a 
chemical combination not soluble in water, and a 
poison to ward off all animal and plant life. Also the 
pigment must be such t hat it does not i mpart or con
duct oxygen to the iron. In all my years of experience 
nothing has proved better to preserve i ron than pure 
red lead (not white lead) ground in raw, one year old, 
cold-pressed linseed oil, applied fresh from the mill to 
un rusted i ron . Proofs of this  have lain for years i n  a 
wagonmaker's yard, deep in the ground, which when 
dug up were rusted through except where protected by 
red lead paint.  

A n  O l d  Indian Fort. 

A thorough examination has recently been made of  
Fort Ancient, the old Ind ian remains in Warren 
County, near Cincinnati, Ohio. This work has been 
conducted by Mr. Warren R. Moorehead, who has 
published a book on the subject. The ruins are very 
extensive, the whole fort being included within em·· 
bankments that are 18,712 feet in length. 'fhe extreme 
distance between the outer embankment of the old and 
new fort is 5, 000 feet. The average height of same is 
12� feet, whi le in places it  reaches a height of 22 feet. 
Mr. Moorehead states that t.he fort was a defensive 
earthwork which in time of danger was used as a place 
of refuge by some large tribe of Indians, and at certain 
periods a large village was situated within its wal Is_ 
He believes that the structure was raised by some tribe 
as a fortification against some hostile nation, and that 
the natives residing within a large adjacent district 
were allied and held this structure in common, and fled 
to it  in time of trouble, while in peace the fortification 
was kept in repair by a certain number who were de
tai led for that purpose. Over two hundred skeletons 
were exhumed in the excavations. There were two 
modes of burial ; one in  a grave of  stone, while the 
more SImple mode conSIsted in simply piling stones 
over the remains of the dead. Pieces of pottery and 
oth'er relics were discovered. 

'l'HE chicken business i s  a matter of wonderful im
portance to the table comfort and the financial outlook 
of the American farmer. Government statistics show 
that the annual expenditure in this line IS $560,000,000 ; 
and despite the immense production of eggs, several 
millIon dollars' worth are annually Imported to meet 
the defiCIency of the horne supply. 

$titufifi t �tutritnu. 
Dangeroul!I Havana. 

Havana's dangerous attitude to commerce is shown 
by the following communication in the Sanitarian : 

As the season upproaches when the incteasing heat 
produces a corresponding fear of disease, and the time 
is at hand when health and m unicipal authori ties 
take special precautions against the outbreak or spread 
of infectious or contagious diseases, it may not be un
intere�ting to note down some aspects of the sanitary 
situation of the cities of the Southern States and of 
those countries lying adjacent to our southern l ine. It 
seems to be fully agreed that from one point comes the 
greatest danger to the South and the seaboard cities of 
the United States-that from Cuba, and especially from 
Havana, those diseases which are most to be dreaded 
during the heated term are most easi ly imported. 

The i l lspection of the steamers p:ying between Ha
vana and the ports of the United States is so close and 
searching, and th0 penalties for i nfraction so severe, 
that the great body of the traveling public are ful ly 
protected against a possible infection. 

The steamers of the Plant line arrive at this port at 
6 o'clock in  the morn ing. They lie in  the harbor, 
moored to a floating bnoy, not anchoring directly uuti l  
1 o'clock the same day, when they sail for  Key West. 
The five or six hours are spent in discharging by light
ers the passengers, thei r luggage, and the li mited 
amount of cargo, and receiving a l ike amount on board. 
The ships Mascotte alld Ol ivette are as clean as con
stant work and untiring vigi lance can make them. It 
speaks well for the care taken by Dr. Burgess, the rep
resentative of the United States Marine Hospital Ser
vice, and the officers of the line, when it is asserted 
that for 300 trips of the steamer Mascotte no case of 
contagious or infectious disease has been found aboard 
on arrival, nor has any person not complying with the 
regulations ever been permitted to land in the United 
States. 

Havana should be a h ealthful city, and it would be 
but for the uncleanly habits of the citizens and the 
total neglect of sanitary laws, w h ich make the name a 
synonym for the dreaded fever. Swept daily in three 
directions by the strong winds, and with a natural sur
face sloping  to the wder for all d rainage, there is  no 
natural condition why any infectious disease should 
obtain a foothold in a locality so highly favored ; yet 
the daily health reports show the presence of from five 
to thirteen cases of yellow fever, besides the usual num
ber of contagious diseases incident to a population of 
this size. 

The reasons for this endeIll ic  character of the yel low 
fever are perfectly clear. !\lost of the sewers are badly 
built and serve to collect and retain the sewage rather 
than discharge it. Some few of the later ones, built 
under the Spanish engineer officers, are good specimens 
of the art and are serviceable, but the irregularities in 
plan, the worthlessness of material, and, above all, the 
rascality in construction of those bui lt  prior to recent 
regulations for new ones, make them death traps and 
worse. The fumes from almost all the manholes and 
catch basins in the older part of the city are as deadly 
as carbonic acid gas ; and as it is now five months since 
rain has fallen, and there is no provision for fl ushing 
the sewers, the poison which flows steadily forth can 
be easily imagi ned. The outfall of these sewers is  into 
the harbor, nearly al l inside the line from Moro Castle 
across to the Casa Blanca. 

This harbor is l ike a bottle, the neck or narrowest 
part being about five hundred feet wide and expanding 
into an area one by one mile  and one hal f. There is no 
flow of t ide of any conseq uence, the average rise being 
but two feet. 

The sewage outflow fal ls directly into the still water 
under the wharves and there accumulates, and the 
harbor is /rradually fil l ing up with the concentrated 
extract of fi l th ,  which i s  death to disturb and sure dis
ease to be in  smell of. Vessels lying at the wharves 
lose their cre ws, and even when hauled into the stream 
carry with them the seeds of fever, to be propagated 
on board other craft which have had no cOlll lllunica
tion with t h e  shore. There are many s ingular exam
ples of communicated contagion by air and wind 
related by the health officer of the Marine Hospital 
Service stationed here. 

Another hardly less deadly source of disease is the 
filthy condition of the streets. The wind seems to be 
the only scavenger. In a residence of two weeks I have 
seen no attempt at cleaning the streets, and the  con
dition of those about the markets surpasses belief. U n
del' this hot sun vegetable matter begins to decay the 
instant it is  cut. The sn pplies appear to be brought 
in  from the country in the crude form, with no atteIllpt 
to prune away the surplus and useless stalks, and the 
result i s  a mountain of rotten refuse t h rown out at the 
nearest door or w indow. 

The sanitary organization of the city is  incompletfl 
and inefficient. There appears to be no chief head or 
responsible authority with power to make and enforce 
necessary regulations. 

There are too many officials. Each ward has its own 
alcalde or mayor, with a board of councilmen and staff 
equipment.  All these are subject to the captain-gene
ral, but the endless circumlocution and detail of official 

red tape defeat any attempt to grasp the subject as a 
whole. 'fhere are many hig-hly educated and ad vanced 
thinkers in all departments of science and the profes
sions, men who keep abreast of the advance of sanitary 
progress in theory, but none who seem confident and 
competent enough to put theory into action. Hence 
the special branches which these men devote them
selves to flourish, while the general health and educa
tion retrograde. 

The real reason for the low standard of public heal th 
is said to be that the Spanish government is in constant 
financial straits, and haR not the money for the sanita
tion of the city. The city is pradical ly bankrupt. The 
paper money in circulation is worth only two and one
half dollars for one of gold . and the p€Ople are taxed to 
the utmost l imit to maintain life. But this  question of 
finance is  aside from my purpose and cannot be here 
discussed. The facts are s imply these : Here is a city 
situated in one of the most healthful localities i n  the 
world, a hotbed of in fectious diseases and a plague 
spot for all its neighbors I Of this the people of the  
United States have repeatedly had sad experience, and 
as recently as only two years ago. It remains for  us to 
so protect ourselves, i f  possib le ,  that by no  chance shall 
it ever again happen that we shall go through a like 
experience. 

Havana, Cuba, April 1, 1890. 
. ' . . . 

NUro-Glyceri n e  i n  Doses. 

FRANCIS. 

The other day a representative of the Star news
paper met D r. H. H. Burchard, one of the clever and 
famous physiciaas of Phi ladel phia. In speaking of the  
progress of medical science in these later years he said : 

" Have you any idea of how far high explosives are 
used in medicine ? You callnot get your knowledge 
from books un less you ransack five hundred volumes 
and pick up the scattered items here and there. I t  
may surprise you t o  know that they are i n  daily ns,· 
and of the greatest value in al l sorts of diseases a n d  

inj uries. 
" There is, for example, gun cotton, or, as we call i t, 

pyroxylin.  It is twice as powerful as g n n powdt'r, but 
very m uch inferior to dynamite or nitro-glyceri ne. 
Dissolved in ether, it makes that wonderful compound 
we .:Ial l collodion. In this shape i t  is employed to  p ro
tect raw or inj ured surfaces. It  dries rapidly-in fact, 
almost as fast as it  i s  employed-and leaves beh i n d  a 
fine, elastic artificial skin, which is air and water proof 
against microbes and disease germs. Mixed w i t h  can
tharides. collodion makes the best blistering plaster 
known to science. Mixed with tan nin or  tannic acid, 
it makes a wonderful remedy for stopping the flow of 
blood from wounds. In  cases of scalding and burning, 
collodion enables the profession to cover the exposed 

flesh in  a manner never before possible. No secretion 
of the hu man body affects it, nor, on the other hand, 
does it  exert any un pleasant or objectionable influence 
upon the system. 

" But of even greater value is  nitro-glycerine. When 
used in  medicine it is largely diluted, one part being 
m ixed with one hundred parts of alcohol,  and one drop 
of the resultant m ixture is a dose. In this  form i t  is  
an admirable antidote i n  cases of nell ralgia of the heart 
and many cases of nervous disturbances of t h e  human 
body. Thus it h as been used and given wonderful re o  
l ief in nervous asthma, hiccoughs, h eadaches, and 8im i · 
lar d i sorders. It has repeatedly cut short an attack of 

the chills and fever, and so eminent an authority as 
Dr. Robert Bartholow recommends it in certain forms 
of  Bright's disease, and also for that most miserable of 

earthly ailments, sea � ickness. 
•. Thus far we h ave only begun to know the medi

cal virtues of guncotton. nitro-glycerine, and amyl
n itride. Beyond these there are over six high explo
s ives of which we know little or noth i n g  as to their 
real character, and nothing at all regarding their  
action upon the physical organization . It does seeIll 
cu rious, however, that substances which  in large q uan
t.ities are destructive of l i fe and property, should, i n  
small ones, b e  beneficial t o  the  sick and inj ured. 'Phe 
guncotton which blo ws a JUan up  enables the p h y
sician to destroy the pain of h i s  raw members and to 
heal them in less time than was ever before po,;;s ible 
with other remedies." 

. . .  , .  
Varnish Co r COllCectionery. 

Take half a pound or more of gum bell zoine, put i t  
into a bottle and cover it with fourth proof alcohol ,  
cork n p  tightly and let it d igest for at least two weekR, 
shaking up once or twice a day. After which t i llJ e 
you may pour gently off any quantity you may requ i re 
for present use. It should be the thickness of th in  
sirup ; if  used too thick, i t  is  apt  to appear i n  streaks  
on the  work when dry ; i f  too th ick, d i l ute i t  w i th  a i (> ( ) 
hoI. This varnish is perfectly harmless and very 
fragrant, resembl ing somewhat the odor of van i l la_ 

It will al so keep for years, growi n g  better wi th  age. It 
is a n ice varuish for all  kinds of chocolate work and 
candies ; pul led and clear. It forms, when dry, a thin,  

glossy film or skin over them, w hich prevents the ac
cess of the moisture of the surrounding atmosphere, 
and tends to keep them from becoming sticky for a. 
much longer period of time .-British Confectione1-' 
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J cituHfit �mtrirau. 
NEW ELEVATED RAILWAY . fineness from inch rods and at greatly red uced cost. certain to be a rapidly increasing quantity. The tele-

In all city streets where there are two surface rail way thus increasing its cheapness and at the same time i ts graphs of the world are now said to exceed 500,000 
tracks there is a space between them of little use ex- strength in resisting longitudinal strain. Who would miles, but with the rapid growth of applied electri
cept for di rect crossing. To utilize this space is the have antici pat.ed , a comparatively few years ago, the city for l ighting and the distribution of power, even 
object of the elevated railway i l lus- the enormous quantity of wire reo 
trated on this page. qui red for the maintenance and 

It carries two tracks, supported natural extension of telegraph sys-
u pon a single l ine of col umns. tems would be but a fraction of 
Taken in combination with street that needed in the whole field of 
tracks below, it  practical ly solves electrical industry. 
the q uestion of rapid transit . The Then to what d iverse and almost 
upper cars move at high speed, contradictory purposes do we find 
make few stops, and carry people wire applied in  modern times. Ex-
quickly to long distances. periments in the strengthening of 

The lower cars m o v e  m o r e  heavy ord nance by wrapping wire 
slowly, stop often, and take local while under tension around the 
travel  chiefly. Long distance pas- steel cylinder are being conducted 
sengers can ride on the surface cars 

._. •••. ---.. fII_· _ •...• , . .• //:--.� .••. /' �.�' . �., -'iJ-� . : 

with reasonable prospect of success, 
to the nearest elevated station and � .. _ 

and, i f  successful, will add to the 
then take an express train .  efficiency of an instrument of de-

The drawings will explain the struction, while from the same mill  
construction. It is  not designed to DETAIL ELEVATION OF CLARKE RAILROAD SYSTEM. may come the wire which, woven 
carry locomotives or such cars as into the form of a mattress, may 
are used on the elevated railways of New York and creation of a n e w  i n d ustry i n  the manufacture of bear the weight of some unhappy creature struck 
Brooklyn, but cars not much h eavier than street cars, barbed wire for fenci ng, which continues to flourish down by that, wire gun of modern warfare. It is 
drawn by electrical or cable power. woven into door m ats, wh ich are rapidly gaining 

Si ngle col u m ns, placed between the surface tracks at in  popularity by reason of their cleanliness, and 
distances of about 80 feet apart, carry triangular gird - this has led to the employment of woven wire as 
ers, to whose sides are riveted brackets, carrying the floor covering in other respects, notably in railway car-
tracks, which are made purposely without cross ties riages, in halI ways, and elsewhere where m any feet 
and very open, so as to obstruct light and air as l i ttle pass, For such homelier purposes we may confidently 
as possi ble. look for a larger extension of its use, and in ways which 

These brackets are extended above the tracks and we do not anticipate at present. Its advantage over 
carry longitud inal timbers which form safety guards, fibrous material, in not retaining the dirt fal l ing upon 
entirely preventing cars from falling to the street in it .  must suggest i ts employment in many ways where 
case of derailment ; which i tself is not liable to occur, now the former is  used. 
as the usual guard timbers are placed on each side of Two very m odern uses of wire which are widely dif-
t he rails. ferent in their u ltimate objects, but closely allied in 

The only question that can arise is whether the unba- the means employed to fit the wire for those diverse 
lanced weight of one car or one train of cars. with wind objects, may be mentioned. One is  its use as a roofing 
pressnre added, can be resisted by a single post. To material, and the other as the foundation for  stage 
do this only requires that the post should be stiff scenery. In both cases its l ightness, d urability, and 
enough not to bend,  and the foun dation large enough safety from fire are elements of distinct advantage. In  
not  to  upset. With the  l ight rolling stock proposed, the one case the meshes are coarse, and in the other 
this i s  not difficult. very fine. but in each the meshes are filled with a pre-

The column is embedded in a block of concrete dur- paration which adheres firmly, making a continuous 
ing its construction.  This block i s  all below ground, surface without crack or seam. E'or the roof, th i s  pre-
and can be made as large as necessary. Both calcula.- paration may be semi-transparent to admit l ight, or 
tion and actual experiment show that this is entirely opaque, but for the scenery body it is made opaque, to 
practicable. prevent being seen through. The wire body thus pre-

The clear space left between street cars is about 28 pared is the ground upon which the scene painter lays 
inches, and an 18  i nch wide post can be set between, on the colors for the gorgeous spectacle, the beautiful 
leaving 5 inches of clearance. This would require wire glade, or the i nteriors which charm the playgoer. It 
guards to be placed over the windows and along the is almost as flexible as canvas, and should greatly 
inner side of platform, as is done on most cable roads. decrease the peri l of fires in theaters ; its use would 
This i s  the on l y  change necessary. certainly lessen the awful swiftness w ith which a thea-

If the street cars use overhead electric wires, this tel' fire started sweeps through the tinder of the flimsy 
structure can support them at every five feet, if required, wings and flies. 
and in a position where they cannot be broken or cross Yet another m ost recent use of wire, which has been 
other wires. exemplified at some of the latest exhibitions in London, 

I f  the cars above use electric motors, the direct wires CROSS SECTION SHOWING ELECTRIC CONNECTIONS. is in the construction of collaps ing iuto a very small 
can be placed in  safe position, and a return wire will fraction of its original bulk for return as an " empty. " 
keep the current from the structure. in spite of its many detractors ? For electrical pur- The strength, d u rabi l ity,  and convenience of this  con-

The advantages of  this elevated rail way, as clai llJed poses alone the use of wire, already so extensive, is trivance should insure it a welcollJe and an extensive 
by the inventor, are : It use. "IN e have by no m eans 
more than d oubles t h e exhausted the modern uses 
capacity of exi sting street 
l ines. It has a graceful 
appearance and gives the 
least possible obstruction 
to ligh t and air.  It gives 
perfect safety in  operation . 
It carries electric wires in 
safety. It  can be huilt for 
less than any other form 
of elevated rai l way. The 
inventor. T. C. Clarke, 
consulting e n g  i n  e e l', 1 
Broad way, New York, wi l l  
give esti mates of cost and 
other information . 

• • •  
Wire and its Uses. 

Inventive genius is con
stantly finding new nses 
for wire,  and we are q u i te 
j ustified i n  ant icipat ing 
that i t  wil l  be found ,that 
in 1890 we had advanced 
but a little way beyond 
the th resh old in ascertain ·  
i n g  i t s adaptabi lity. Ten
sile strength and flexibil i ty 
are qual ities that fit it for 
a great variety of uses, 
and when we add that it 
is  'comparatively fireproof, 
we have another impor
tant property in extend
ing its usefulness. By 
new proce!\ses of manu fac
ture wire can bll cold-rolled 
to al most any degree of THE CLARKE ELEVATED AND SURFACE RAILROAD SYSTEM. 

of wire. Braided or woven 
it  is made into belts for 
driving the very machin
ery which produces i t. It 
forms a m aterial part of 
the dynamo that l ights 
the fact ory, and i t  carries 
the directing voice of the 
manager from his office to 
the men who stand at the 
ponderous rolls and take 
the prod uct from their 
jaws. It is  used to st iffen 
the garments we wear, to 
support the flowers and 
t iny birds on the hats of 
women, to cage our s ing
ing birds, for the blanks 
of  screws and nails, and, 
i n  short, for innumerable 
purposes we cannot m en, 
tion here and now. -Iron
mongery, London. 

.. .  
A PIN T  of warm water 

taken o n  a n  e m p t y 
stomach in the morning I S  
the safest and surest of all 
remedies for habitual con. 
stipation. It  dissol ves the 
fecal matter and stimu. 
lates peristaltic action, 
thereby giving a normal 
action without pain. If  
t.ou gue is coated, squeeze 
a lemon i nto the water and 
drink without sweetening'. 
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ELECTRIC LIGHTING FOR AMATEURS. 

It is now possible for an y a.ne to procure small in
candeslient lamps from the Edison Lamp Co. and from 
most dealers in electrical goods. The prices run as fol
lows : %, 1, 2, 3, 4 ,  and 6 can d l e  lam ps, one dollar each. 
These little lam ps can be operated quite  successfull y 
by means of easi ly  constructed batteries. It is ,  of 
course, a l ittle troublesome, and the expense of the 
electric l ight produ ced in this way is somewhat greater 
than other l ights, but amateurs can derive a great deal 
of satisfaction from these experi ments in electric l ight
i n g. 

'l'he battery may be made at horne, from materials 

Fig. I .-ARRANGEMENT OF CARBON AND ZINC PLATES. 

that may he purchased from the manufacturers of the 
lamps or from any dealer in electrical su pplies. Each 
cell of battery consists of two plates of carbon 2 i n .  
wide, 4% i n .  long, and :Ys in .  thick, one zinc plate 2 in.  
w ide, 4 in.  long, and 1,/s in. thick, two strips of wood 
J,6 in. w ide, Xi in .  thick, and 4 in. long. two strong 
rubber bands, and an ordinary t umbler. 

The zinc is  amalgamated hy dipping it  in dilute sul
phuric acid (ac id  one part, water t welve parts), then 
sprinkl ing on a few small drops of mercury, rubbing it 
/thout with a swab formed of a piece of cotton cloth 
tied around the end of a stick. Every portion of the 
surface of the zinc should be covered with mercury. 
I f  the amalgamation is perfect, i t  need not be re
peated. 

'I'he carbon plates before use should each be heated 
at one end and saturated with paraffine for a distance 
of 1� in. from the upper end (an d no m ore) to prevent 
the solution from ascending the plate by capillarity. 
This  i s  accom plished by heating th e end of the plate 
over a l amp and applying a piece of  paraffine or a 
paraffine candle unti l  it is filled . N a free paraffine 
sh ould be allowed to remain on the surface of  the car
bon, as i t  will  interfere with making a good electrical 
connection with the plate. 

The zinc p late is placed between the two wooden 
strips. The carbon plates are placed outside of the 
strips and held by the two rubber bands, as shown in 
Fig. 1. 

The connection between the carbon plates and the 
wire leadin g  away from the carbon pole i s  made by a 
doubled strip, a, of copper, the ends of which are in
serted between the wooden strips and the carbon 

- - - -.  

Fig. 2.-THREE CELLS IN SERIES. 

plates. In a simi lar way a copper strip, b, is inserted 
between the zinc plate and one of the wooden strips. 
'I'he tumbler forming the battery j ar should be deep 
enough to allow the wooden strips to rest u pon its rim, 
so as to support the plates a short distance from the 
bottom of the tumbler. 

The ordinary bich romate of potash solution is used 
in the battery. It is prepared by making a saturated 
solution of com mon bichromate of potash in warru 
water, then, after cooling, adding very slowly a qnan
tity of common sulphuric acid ,  equal to about one
fifth of the bulk of the bichromate solution. It i s  
a,dvisable t o  add t o  t h e  solution a very small quan
tity of bisulphate of mercury, say one-eighth ounce 

Jtitufifi t �mtrjtau. 
to the quart of solution, to maintain the amalgamation 
of the zinc. 

The salts known as the C. & C. battery compound are 
excellent and very convenient for use in batteries of 
thi s  class. It  is only necessary to dissolve this com
pound i n  water to form the exciting solution. 

This material i s  sold in tin cans containing two or 
three pounds. It absorbs moisture rapidly, so that 
when it  i s  to be used in small quantities, i t  should be 
transferred to a stoppered glass j ar. 

It i�, perhaps, needless to say that great care should 
be exercised in handling the solution, as i t  i s  poisonous 
and destructive to clothing, carpets, etc. The same re
mark applies to the battery compound. 

tons of coal, and these would be distributed evenly 
through the cargo, and near the alarm thermometers, 
which would be set to ring a degree or two below the 
point at which the fusible plug would melt. The bell 
tinging in the captain's room would warn him h eating 
was taking place, and the bell would continue to ring 
until the cylinder had d ischarged its contents and had 
cooled down to a safe degree, so that the whole ar
rangement would be purely automatic, and yet the  
officers would know i f  everything was  Rafe. If the prf" 
cautions advocated were taken , no danger could ariFe 
until the arri val of the ship at her dest ination, and the 
commonest precautions would then suffice. 

One cell of this battery should be allowed 'for each 
candle power of the lamp. The zinc of one cell should 
be connected with the carbon of the next, as shown in 
Fig. 2. The battery may be arranged as a plunger. 
Directions for making a battery of this kind were given 
on page 116, of volume 57, of this journal. 

In Fig. 3 is  shown Ii convenient bracket for support
ing small electric lamps. It consists of two curved 
wires attached to a small piece of board by m eans of 
�crews which a lso serve as binding screws for attach
ing the wires. The lamp is  suspended from eyes form
ed in  the ends of the wires. This device may be used 
as a standard, as shown at 1,  as a hanger, as shown at 
2, or as a bracket, as at 3. 

In  Fig. 4 is  shown a series of three small lamps con
nected with three cells of battery. 

The lamps in thi s  case are connected in parallel or 
multiple are, i. e. , one hinding screw of each lamp is  
connected with one wire from the battery. The other 
binding screws of the lamps are all connected with the 
remaining pole of the battery. 

Copper wire, No. 18 or larger, should be used for 
making the connections. The battery will run con
t inuously with a s ingle charge of the solution for about 
three hours. Should the solution become warm and 
give off hydrogen, the zinc should be reamalgamated at 
the points where it  is  violently attacked. 

• 1 .  I • 
Dou' to Prevent the Spont aneo u s  Ignitio n o C  

(loal i n  Shipl!I. 

In a paper recently read in London before the In
stitution of Naval Archi tects, Professor Vivian B. 
Lewes advocated the ejection of com pressed carbonic 
acid gas, and explained his plan as follows : 

I f carbonic acid gas is com pressed under a pressure of 
36 atmospheres at a temperature of 32' Fah . ,  it  is con
densed to the l iquid state, and can be obtained in  steel 
vessels, closed with screw valves. On opening the valve, 
some of the liquid is ejected into the air, and on com
ing down to the ord inary atmospheric pressure, is in 
a moment converted into a large volume of gas. Con
version from the l iquid to the gaseous state means the 
absorption of a large amount  of heat, and so great is 
this, that everything near the stream of new-born gas 
is cooled down, and some of the escaping liquid i s  
frozen t o  a solid having a temperature of -108 '40 Fah. 
(_ 78° C.) .  I should suggest its  use in the following 
way for the checking of ignition i n  the coal cargo : 

The nozzle attached to the screw valve on the bot
tle of condensed gas would have a short metal n ose 
piece screwed on to it, the tube in which would be cast in 
sol id ,  with an all oy of tin, lead , bislll uth, and cadmium 
which could be 80 made as to melt  at exactly 2000 
Fah. (930 C.) .  The valve would then be opened,  and 
the steel bottle buried in the coal during the  process 
of loading. The temperature at which the fusible 
metal plug would lIlelt is well above the temperature 
which could be reached by any legitimate cause, and 
would mean that active heating was going on in  the 
coal.  Under these conditions, the pressure in the steel 
cylinder would have reached something like 1, 700 
pounds, and the mOlhent the plug melted, the whole 
contents of the bottle would be blown out of it  into 
the surrounding coal , producing a large zone of i ntense 
cold, and eool ing the whole of the surrounding mass 
to a comparatively low temperatu re. The action, more
over, would not stop here, as the cold ,  heavy gas would 
remain for some time i n  contact with the coal-diffu
sion taking place but slowly through the small exit 
'pipe. 

When coal has absorbed as much oxygen as it can, . 
it still retains the power of taking in a considerable 
volume of carbonic acid gas, and when coal has heated 
and then been rapidly quenched, the amount of gas so 
absorbed is very large indeed, and the inert gas so 
taken up remains in  the pores of the coal, and prevents 
any further tendency to heating. Indeed, a coal which 
has once heated, i f  only to a slight degree, and has 
then cooled down, is perfectly harmless, and will  not 
heat a second time. It is  not by any means necessary 
to replace the whole of the air in the i ntersti ces of the 
coal with the gas, as a long series of experiments show 
that 60 per cent of carbonic acid gas prevents the igni
tion of the most pyrophoric substances. A hundred 
curic fefit of �as can be condensed in  the liquid state 
in a steel cylinder 1 foot long and 3 i nches in diameter, 
and it has been shown that a ton of coal contains air 
space!' equal to about 12 cubic feet. One of these cyl
inders would therefore have to be put in  for every 8 

8ct. fjr>'. ,V ( 
Fig. 3.-LAMP SUPPORT.  

In conclusion, Professor Lewes remarked that the  
question of preventing the heating and ignition o f  
stores of coal on land and ready for  use  in bunkers 
could not be met so well by the use of the liqu id  gas, 
and in these cases it would be found beneficial to dress 
the coals with a little tar or tar oi l ,  which would cl08e 
the pores, and to a great extent prevent oxidation. 
He believed this was advocated by Lach man about 
1870. Crude petroleum in small quantit ies  for this 
purpose wou l d  also be found valuable,  for it  had no 
tendency to oxidize itself, and lowered the  tendency in  
other bodies. besides coating them and so  preventing 
aecess of oxygen. 

• • • • • 
The Plate Gl al!ls Industry. 

The manufacture of plate glass is  evidently one of 
the most prosperous industries in tllt' United States 
to-day. But whether it will continue to  be such, i n  
view of t h e  large increase o f  capacity projected, i s  a 
q uestion which time alone can determine. There are 
already eight great works in operation, v iz. : Crystal 
City, D uquesne, Creighton, Tarentum, Ford City, 
New Albany, Kokolllo, and Butler, capable of making 
from 9, 000, 000 to 10,000, 000 square feet of glass per 
ann urn, according to recent estimates, or alm ost as 
much as the present requirements of the country cal l 
for. What then is to become of the heavy addi tional 
production promised i s  not known, without lower 
prices for the article can greatly augment consump
tion. But the work on new plants and additions to 
old ones is going on j ust the same, neverth.eless. At 
Charleroi, the newest ind ustrial city of Pennsylvania, 
a huge plate glass establishment is being erected, and 

\ 
" .  

Fig. 4.-LAMPS CONNECTED I N  PARALLEL. 

will be equipped with glass machinery by the Ranken 
& Fritsch Foundry and Machine Company, of St. 
Louis, at  a contract cost of $308, 000. The Diamond 
Plate Glass Company, of Kokomo, Ind. , through a 
branch $2,000, 000 incorporation ,  is putting up a works 
at Elwood, Ind. , to make 20, 000 feet of finished glass a 
day and give employment to about 2, 500 men. The 
Pittsburg Plate Glass Company purpose doubling their 
present plant at Ford City. at an outlay of $1, 750, 000, 
so as to surpass all competitors in the matter of out
put, at home or abroad. Other companies sti l l  are en
larging, and entire ly new enterprises of the k ind are 
being eIther actllal l y  organized or talked of in various 
parts of the country. -Age of Steel, 
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The Care oC Hou8e Pl umbing. 

It is not all of life to live, nor all of plumbing to 
plumb. Simply to live is to fail in all the purposes of 
life. So the simple fact that a residence has been 
plumbed does not eternally secure the sa.ni tary drain
age of a house. This work, however perfect when 
placed, may i n  time get out of order and need repair. 
The settling of Ii. building may break a joint or other
wise cause defects i n  the drainage which no foresight 
of the best plumber in the country could prevent. 
Decay is written on the face of everything, and plumb
ing work forms no exception and should receive the 
best of care, for its perfection is of the highest i mport· 
ance to health. In regard to its care a writer in the 
Sanitary Era points out the importance of efficient 
care of plum bing and suggests two annual tests of the 
safety of the drainage. The water test, as suggested , 
would probabl y be disaf<t.rous to carpets, etc. , in S0l11e 
i nstances and could  be replaced by other tests. The 
Sanitary News agrees with the Sanitary Era on the 
importance of inspection, but suggests that i t  would 
be to the interest of the householder to have a qualified 
plumber to do the work. Nooks and corners, fixtures 
and exposed pipes can be kept clean by any one, but a 
proper inspection of the p lu mbing work can best be 
made by a p lu lll ber. The writer referred to says : 

" The d isease-breed i u g  dangers of house drainage 
require of the occu pant accommodated with water car
riage of waste a well instructed and perpetual '; igilance. 
The best plumbing is liable to deterioration from a 
variety of causes, like everything else, and the worst 
needs no comment, except that there is enough of it  to 
make expert examination of the system from top to 
bottom before buying, accepting, or hiring a house, 
the plainest dictate of prudence, Not only at the 
begi nning, but at least once a year ever after,  all the 
pipes and joints should be tested for leaks by plugging 
up the mouth of the hOllse sewer or drain, and fi l l i ng  
the  whole sy:stem with water by the  ventilating pipe 
at the roof. Leaks, if any exist, will  then manifest 
themsel ves by the gradual lowering of the water at the 
top of the filled ventilator pipe, and will  locate them
selyes by wetting the premises-which should be at all 
points open to inspection for this purpose. If in that 
case no leak should appear within the house, and yet 
the test water should lower, the defect is in the drain ,  
which will  rapidly create a pestilent condition in the 
soil near the house if not remedied. Obstructions, 
however, may possibly frustrate the water test, or the 
peppermint test, and this should be guarded against 
by particular tests from floor to floor. If the pipes are 
free, the pouring of a little oil of peppermint into the 
ventilating pipe gives It very delicate test of leaks by 
its strong e�.aping odor. But as this may not be defi
nite enough as to the locality, the house cat llIay' be 
employed as a detective, by using instead the oil of 
valerian or ' catnip,' which the creature's nose will 
locate infallibly if th e least aroma of her favorite per
fUllle transpires throu gh the joints. 

" Constant attention to the nooks and corners about 
and within the pipes and fixtures is even more neces
sary to cleanliness and health than in all other parts of 
the house, and nothing of that sort should be boxed 
up out of sight. The traps should be occasional ly  
examined, especially after continued disuse, to see that 
they are full of water at all times, and free from other 
deposits. The safes, or drip pans, under basins and 
water clos'ets, as well as the interior of the latter, 
should be regUlarly cleaned, and the waste or soil pipes 
should be dosed with strong lye to clear out the tena
cious slime that adheres to their sides. 

" But in the proper san itary care of the house drain
age there is great help to be had from the 1lI0st im
proved fixtures. This is a subject well worth thorough 
study by every householder. " 

• ' e  . •  
The Inventor oC To-day. 

A writer in the Boston Herald says : If there is an y 
man to whom the term " self-made ., will most truly 
apply, it is the inventor. He must possess three gen
eral characteristics peculiar to all men who achieve 
success in life, but in more full development than most 
others, to wit, ingenuity, enthusiasm,  and persever
ance. Like the true poet, his soul is in his work ; but  
his is the poetry of  substantial achievement, which 
gi ves wealth, as well as happiness, to Tl.'ankind. If  it 
be desired to harness the forces of nature for h uman 
benefit, the inventor devises the harness in  the shape 
of machinery t.o operate with. Every comfort which 
we enjoy in civilization bears the sign manual of the 
inventor's skill. Our clothing, furniture, the houses 
we live in, our means of travel, the carriages and ships 
we own and employ, the books and papers we nse, 
even t.he luxuries we can command, are all largely due 
-at least their best uti l ity and excellence are-to the 
genius of the inventor. 

The first success of the inventor, no matter how 
illsignificant it may be, is  usually the first step in a 
new life of the most absorbing interest to himself, and 
satisfaction also ; but it is  likewise the first step in the 
treadmill  of unceasing effort and thought-a �r"",C: ._":il  
that never stops for him while life remains. Go '" here 
he will, he caunot escape its operation. Every piece 

of machinery he sees suggest!! something to his busy 
brain, and, in fact, everything that he observes sng
geRts an i mproving device to him. But it is rarely or 
never plain sailing with him in anything he under
takes. One of the things that troubles him a great 
deal is the improvements he is  all the time making of 
his own work ; and often, when he has secured a 
patent on some machine, his m i n d  has so far advanced 
in improved devices for i t  that what he has secured is 
practically valueless to h im. 

One of the main things for an inventor to learn in 
the invention of machi nery is to have in every machine 
as few parts as possible, to make them direct-acting, 
and have the mach ine or thing, as a whole, easily ope
rated. Mr. Edison once said that very many of the 
most meritorious invention s  that were ever made were 
not successful,  because it required some skill and 
brainwork to operate them. " To make a success of a 
thing, ) )  he added, " you m ust have it so simple and 
easy of operation that a m ule can operate it. Then 
you have a th ing  that w i l l  come into general use, i f  it 
i s  presented to the world in a business way. ) )  

The newer fields of invention are 1Il0!;t promising for 
the youn g  inventor. One of these is el ectricity. The 
best in \'entionR i n  this field have most ly  been made in 
the last fifteen years-largely, indeed , imide of the past 
rl ecade. Here the field is opening  out and widen i n g  
all t h e  t i me, a s  n e w  applications of t h e  electric current 
or electric energy are being  con�tantly discovered . 
Al ready the i nventors i n  th is iiehl can be counted by 
the hundred, and there are, perhaps, more successful 
ones among them-that is, the ratio is greater than i n  
a n y  other field o f  invention . J u s t  for a m oment look 
at the prospect here presented. In the electric current 
we have an element of power that is more easily con
trolled and handled, more easily diffused over large 
areas, more adaptable to a greater variety of purposes, 
than any other of the forces of nature within  our con
trol. It will heat our houses, do our cooki ng, fum i sh 
us with light, and convey power anywhere that we 
may desire it to,  and in any proportion we may call 
for. This covers a wide range of application, but it. by 
no  means exhalilsts the uses and purposes to which 
electricity can be applied , and this field, it  will be 
seen, is therefore a most promising one to the young 
inventor. 

Mat lUanuCacture ill Cochin. 

The following account of the h istory and manufac
t ure of \Vadakaucherry mats has recently been given 
in  a report on the Agricu ltural and Industrial Exhi bi
tion held at M ysore in October of last year. 

The mats are made at \Vadakancherry, a taluk of 
Cochin. They are known at the place by the simple 
name of grass mats, and are recognized elsewhere by 
the name of Pal ghat and Kavalapasa mats, other 
places of manufacture. The industry was introduced 
into Cochin from Kavalapasa about forty years ago. 
At first there was but one family engaged i n  the trade ; 
it has now increased to three, consisting in all of 
twenty souls. Both males aud females are employed 
in the work. The men were original ly brought for 
making mats from the Sircar, and were provided 
with free quarters. Such is the short history of the 
introduction of the industry into Cochin. 

These mats are made, l ike the Palghat mats,  of a 
kind of sedge ( Cype1't(s Pangol'ei) grown by the side 
of swam ps and rivers. The sedges grow to a height. 
of six feet by one and a half inches i n  circumfer
ence, and are of a triangular shape. They are col 
lected in the rainy eeason. The culms or stems are 
split, and the inside pith removed, and are then d ried. 
Each stem may be split into from four to t"ight, or eYen 
twelve, according  to the delicacy of the texture i n
tended. 'fhe strips are then well seasoned and sewn 
i n to mats. Women are most.ly employed in the collec
tion and splitting of the stems. while the actual weav
ing is done by men. The loom used for the purpoRe is 
of simple const.ruction, consisting of two bam boo pieces 
at either end,  attached to pegs driven in the gronnd . 
The warp consists of twine made of country hemp, and 
is  produced by the weaYers thell1selYes. In  Rpecial 
cases cotton thread is also used instead of twine ,  The 
process of weaving is done by the strips of sedge being 
passed to and fro crosswise, by means of a stick with a 
hole at one end of it to which the sedge is a ttached. 
The warps are passed through a movable piece of 
wood with as many holes as there may be warps, and 
are tied up to the bamboo pieces at either end.  Ac
cording to the number and nearness of the warps, the 
greater is the delicacy and strength of the texture. 
'fhe woof is made compact by means of the piece of 
wood above descri bed.  

The dist in guishing peculiarit.y of the Wadakau
cherry mats is their brill iant color. Only four varie
ties of it can , however, be had, namely, the white,  
black, red, and yellow;  of these the last is the readiest 
to  fade. and is obtained from a pecnliar solu tion of 
turmeric and cassia leaves. W hite is the natural color 
of the strips when properly prepared, red is obtained 
by boiling  the strips in  water containing sappan wood 
and cassia leaves, black is  but a conversion of red by a 
peculiar process of boiling the red strips in a solution 

of gal l nuts and green vitriol, and by subsequent 
soaking in a preparation of black clay. The difficult 
and dextrous portion of the work is the spl i tting and 
dyeing of the strips ; the same have to be colored with 
different colors, and this has to be done very carefully 
with reference to the size of ornamen tal work in tended 
to be produced. When one color is oeing worked at, 
the rest of the strip which has to  be colored differently 
wi l l  be closely covered with the outer covering  of the 
plantain tree. The process of drying and dyeing the 
strips may take a fortnight. 

Natives use the mats as seats, and also for mattresses 
in the hot weather. A sort of social d istinction is as
sociated in the offer of these mats as seats, and among 
the vulgar, disregard of i t  on ceremonial occasions 
tends to foment disputes. These mats are also used 
for flooring, and are then woven to the sifle of large 
hal l s  and rOOIns. The mats vary in price from 1 to 1 0  
annas, while the superior kinds fetch from 1 5  t o  25 
rupees, according to qual i ty. 

Experiments have been made with other colors be
sides those j ust mentioned. but hitherto without suc
cess. If the i n d u stry were carried on by organized 
capital i sts, th ese experi ments might  perhaps be suc
cessful ly repeated, and many other imp rovements ef
fect<ed,  such as faci l i tat ing the spl i t ti ng  of the sedge 
and keepiug it com pact by means of mechanical aid, 
and also rel ieving the weavers from the stooping they 
have always t.o assume when engaged in t h e  work. 

The mats of Wadakaucherry, compared with those 
of Tinnevelly, are generally  superior in color and or
namental work, but are less pl iable, though the st.ri ps 
are sometimes more del icate. 

Endurance oC the O dor oC M u sk. 
Many marvelous accounts are related in works on 

pharmacy and organic chemistry, with regard to the 
extraordinary duration of the scent of musk, and the 
extremely small 108s of substance which a grain or two 
of this substance, exposed to  the air, has been founel to 
undergo in the course of several months, or even years. 
But an instance of this endurance of the m usk odor 
has come under our personal observation in the follow
ing  manner. In 1850, at Brussels, three small volumes 
were presented to us. They were boun d  in red 
cloth, and inclosed in  a green cardboard case. In  this 
case a very Ininute q uantity of musk m ixture, from a 
sachet, was placed in order to scent the volumes. 
Since the year 1850, these three little red volu mes, i n  
their green card board case, have been constan tly ex
posed to the air, on the shel ves of a l ibrary, as well a.s 
to daylight. They have been in constant, almost dai ly 
use (for t hey are standard works of reference), and they 
have traveled with the writer to Ostend ,  to Paris ,  to 
Frankfort, to Scotland, to the South of England, to 
various seaside resorts, to London, and many other 
places ; yet, at the present moment, after a period of 
forty years, and being exposed to many kinds of 
climates, these little books retain their odor of musk,  
which is as powerful, especial ly on warm d ays, as it 
was in 1850 when the volumes were received. 

A new i nvention by Messrs. E. Schnauffer and H. 

H u pfel, of Frankfort, for the manufacture of It substi
tute for musk, is an imitation of the old method of m ako 
ing artificial musk by treating oil of amber with nitric 
acid ; only the authors above named use other hydro
�arbons, namely, benzene, toluene, or xylene, which 
also belong to the aromatic series. But these are first 
converted into isopropyl , isobuty l ,  or isoamyl deriva
tives, and then nitrated. The products of this reaction 
are thrown into water, whereupon a reddish brown oil 
separates ; this is washed several times with alkal ine 
water to withdraw all  residue of nitric acid.  I n  the 
concentrated condition thie oil has a sweet odor, and 
when d il uted in alcohol it gives off a penetrating, en
during odor of musk. Here is an example of the op
eration in question with xylene. Metaxylene, as it is 
called, is heated with isobenzyl, alcohol, and chloride 
of zinc, nnder pressure, and the resulting compound, 
known as dimethylisopropylbenzene, subsequentl y 
treated with nitric acid yields the oil C 1 2H 1 7N02, which 
is the musk odor in question. For perfumery purposes 
it would be used in the form of a dilute alcoholic solu
tion.-Monthly Magazine. 

.. � . . .. 
GEO RGE W. CARTER, who discovered natural gas in 

Indiana, and to whose pluck and energy its  success in 
that State is due,  recently died at Eaton,  Ind. ,  from 
paralysis. Several years ago, at Muncie, he sunk a well 
several h u n dred feet deep, on the banks of  the Missis
sinewa Ri ver, after coal , which was supposed to be 
there. On striking the Trenton rock, the gas odor 
frightened away the diggers, who did not know what 
it was that they had found. The well  was filled n·p 
and the coal search abandoned, no one knowing the 
usefulness of the new discovery. When gas was found 
at Findlay, Mr. Carter was one of the passengers on an 
excursion train run over to see the wonder. He found 
the great new fuel to be nothing more than what he 
had abandoned. H e  went home and sunk a wel l  where 
he had filled the one up before, and got the first gusher 
III Indiana. There IS now talk of erecting him a mon u
ment. 

© 1890 SCIENTIFIC AMERICAN, INC.



$tituf if i t �mtrjtau" 299 
AN IMPROVED COMPOUND ENGINE. DUDcultlell Encounter"d in Statistical Work. present, few of them could readily and ccnfidtmtly 

The engine herewith illustrated has been patented Francis A. Walker, President of the Massachusetts resort to the government publications at hand for the 

by M r. John Riekie, of Saharanpur, India. It has Technological Institute, on the study of statistics in. statistical materials with which to illustrate and en
t wo high pressure cylinders, and between them a low colleges and technical schools, says : force their views ; and the gratitude with which they 

pressure cy linder, all in line with each other, and the ir Those who have never tried their  hand at statistical would accept and acknowledge some trifling assistance 
pistons secured to a common piston rod connected in I work will  fail to appreciate the difficulties to be en- from a well trained clerk was almost ludicrous. I do 
the usual way with the driving shaft. Into not intend any disparagement by this 
the inner ends of  the high pressure cylinders statement. Statistics have a language of 
as shown in  l!'ig. 2. lead live steam ports 1 their own, and he who would use them 
open ing into the ends of the steam chest, must first learn that language ; and this ill 
which is preferably of cyl indrical form, and as yet taught scarcely anywhere. 

contains a hol low cylind rical valve, shown • , • , • 
in Fig. 1, connected with a valve rod 0'pe- The Naval Fight of tbe Future. 

rated in thi1 usual manner from the main Each vessel will clear for action as soon as 
shaft. Into the ends of the steam chest lead the other is discerned-perhaps five miles 
pipes connected with the boiler, and from away . Each will probably slow down at 

the top of the steam chest in the middle first, i n  order to gain time for preparation, 
extends the exhaust  pipe, channels there- and especially for getting the steam pressure 
from leading to the i nterior. The steam up to the highest point. Forced draught 
chest is  also connected near its middle by will at once be started, and the subdued 
ports with the ends of  the low pressure cyl- roar of the air driven through the furnaces, 
inder, and from these ports lead pipes con- to accelerate combustion, and the whirr of 
nected with ports leading to the outer ends the dynamos, will  be added to the clang of 
of the h igh pressure cyl in ders . In the peri- the gun breech blocks, as they are swung 
phery of the cylindrical valve are annular open to  ad mit  the projectile to the breech, 
grooves connected with the interior of the the hum of the ammunition hoists raising 
valve, a nd grooves adapted to register with powder and shel l to the decks, and the 
the ports connected with the ends of  the quiet, firm orders of authority. On deck 
low pressure cylinder and with branches of the Gatl ing gu ns and revolving cannon, and 
the exhaust pi pe. With this  cons truction the rapid-fire guns in the tops, are got no ise-
the boiler pressure of the steam does duty lessly into readiness, the captain tak es h is 
for one stroke in  the h igh pressure cylinder, place i n  the armored conning tower with 
after which this cylinder is converted into a the chief quartermaster and his aid , the 
steam chamber on the return stroke of  the executive officer assumes charge of the bat-
piston while the steam is doing a second RIEKIE'S COMPOUND ENGINE. tery, and remain s  near at hand to take the 
duty, expanding i n  another cylinder. In captain's place i n  case of his death or d isa-
this way equal power is exerted on the crank arms at countered at the start, and the frequently recurring bility, the range finders are got i nto position , and the 
all stages of expansion , compounding bein g  done o n  need of going back and beginning all over agai n.  To officer in charge begins to report from time to time the 
each crank separately. go to a series of extended tables with multitudinous distance of the enemy, now d rawing closer • 

• , • I • subd ivisions , i n  which a given total is distributed Probably not a shot w il l  be fired until this distance 
AN IMPROVED DYNAMOMETER. among many classes, and to take therefrom j ust what is  reduced to 2,000 yards, and probably both ships will 

A power ind icator and recorder designed to accu- you want, no  more, no less, and no other, to make sure keep pointed toward each other until that time. But 
rately measure or  weigh the power necessary to ope- that your parts when put togethe r will  form a whole, no w what will the contestants do? It has been held that 
rate a mach ine or a n umber of machines d riven from and that no direction conveyed by the heading of a both will advance steadily toward each other-each 
the same shaft, and automatical ly record the amount, single column has been neglected, is  a task for which commander hoping that some false move Oil the part 
is shown in the accompanying i l lustration, and has men must be trained, and in which they must be of  his ad versary will  enable him to rush forward, dis
been patented by Mr. E mery Nixon, of Toronto, practiced, going from simple and easy exam ples to charge his bow t.orpedo at 500 yards, and perhaps fol
O n tario, Canada. The drivin g pulley is mounted to complex and d ifficult ones, by patient steps. The great low it up with his ram and end the fight at once-until 
turn loosel y  on the d riving shaft, and is tu rned by a I majority of editors and writers for the press, the great they have approached so close , say 500 yards, that 
pin ell gaging one of its spokes, the pin being secured I maj ority of legislators and public speakers, either fail neither dares t.o swerve l est he himself be ram med, so 
Ilear the outer end of one arm of a two-part bar made on such work, or, as is most likely, judiciousl y avoid that the ships will at length collide end on, and may 
to loosel y  clamp the  hub of a wheel secured on the the attempt, even though statistical matter altogether be both sink ! 
driving shaft. The end of the other arm of th e bar is relevant  to the subject, and which m ight be made The various inventions of the past fe w  years, rapid

held to slide on a segmental guide bar secured i n  lugs most interesting to their readers or hearers, lies on fire guns, high explosives, torpedoes, submarin e  boats, 
on the inside rim of the wheel, there being on this  every side of them. The learned president il lustrates dynam i te guns, and range finders, the increased power 

guide bar a coiled spring, one end of which presses the power a real master of statistics wields over h is and perfection of steam an d electric  machinery, the 
against the arm and the other against improvements in  powder and in steel 
the lug farthest from it.  In the for projecti les and for armor, have nvt 
hub of the two-part bar is a spiral revolutionized naval science so much 
groove, into which fits a pin secured as they have broadened it. The prin-
on a dovetailed bar fi tted to slide in a ciples of strategy remain the same, and 
groove i n  the hub of the wheel, the so does the necessity for the seaman's 
bar extending parallel with the driv- skill. Engineers construct, inventors 
ing shaft, and having on its outer end invent, experiments are tried , sham 
a lug  engagin g an annular groo ve i n  a battles are fought, and heated discus-
ring held concentric with the shaft, !'lions agitate the naval mind, but the 
and provided with a bar which ope- only thing that can determine the real 
rates the ind icator, suitabl y  mounted conditions of modern naval warfare is 
in proximity thereto. The bar operat- a modern naval war.-Lieut. B1'udley 
iug the i ndIcator is pivotal ly connected A. Fiske in the Forum. 

by a link with a segmental gear wheel • • •  
i n  the indicator casi ng, this gear wheel Gunboat. for Interior A.frlca. 

operating a poi nter which travels over The British government has re-
a dial. The ind icator-operating bar is cently i ntrusted Messrs. Yarrow & Co. , 
also pivotally connected b y  a l i n k  with of  Poplar, with the construction of two 
one end of a lever operating the regis- steel shallow draught steamers to serve 
tering device, p rovided with a pencil as gunboats, of special des ign , for the 
adapted to mark on a gradnated card. navigation of the Zambesi and Shire. 
With this constr u ction all the power These boats merit attention , owing to 
used to run the dr iv ing pulley is com- the novelty of their constrnction. 
m unicated through the d ynamometer, They are of the stern-wheel type , 90 
one arm of the two-part bar pressing feet in length by 16 feet beam , and 
against the spring on the inside of the having a draught of from 18  inches 
rim of the wheel fixed on the driving to 2 feet, and are of about the same 
shaft, with a force proportionate to the tonnage as the passenger steamers 
amount  of power used, and, by means plying between London B ridge and 
of the connections through the spiral Chelsea. They w ill be shipped in 
groove of the hub with the indicator pieces and put together at their des-
and recorder, the load carried by the tination. The most remarkab le  fea-
driving shaft is regularly measured ture of Messrs. Yarrow's contract is that 
and recorded. NIXON'S POWER INDICATOR AND RECORDER. they have undertaken to put them to-

For further information relative to gether at the mouth of the river and 
this invention address Mr. Spencer Love, No. 10Yz hearers as follows : Attend a meeting where M r. have them ready for steaming within 24 hours after arri-
Adelaide Street East, Toronto, Ontario, Canada. David Well s  i s  speaking, and see how he h olds the val w ithou t  going ashore or having any recourse to the 

.. , • , .. crowded audience i n  close attention for two hours, land on either side of the river. At the same works 
WINDOW plants may be grown any season of the with no hel p from rhetoric, elocution , or gesticulation, there are being built, side by side with the Engl ish 

year in the following manner : Soak a large piece of mere ly  by the strong, vivid, effective way in which he boats, six boats for the Portugnese government, for 
coarse sponge in water, squeeze half dry, and sprinkle marshals figures. I n  my long experience in office at service in the same district. These were contracted for 
in the openings red clover seed, millet, barley , grass, Washington , nothing struck me more forcibly than immediately after the recent expedition up the Zambesi 
rice, and oats. Hang it  in the window where the sun the helplessness of congressmen-even ,  with few excep- in three steamers, also built by Messrs. Yarrow, of 
shines a portion of the day, and sprinkle daily with tions, the acutest and best trained-to get up the which Major Serpa Pinto was in command. The Por
water. It will soon form a mass of living green where figures for their own speeches. No matter how clear tugnese wil l ,  therefore, before long, have a small fleet, 
even the clover will bloom. their conception of the positions they wished to consisting of nine gunboats, on the Zambesi. 
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RECENTLY PATENTED INVENTIONS. 

E n gineering. 

EXHA UST NOZZLE. -Lewis P. Garner, 

ends to increase or diminish the size of the trellis, being 
adapted to be applied to flower pots of various sizes to 
support plants or vines without i nterfering with their 
roots. 

Ashland, Pa. Tbis is a device specially adapted for PUZZLE W ff d B P k 
locomotive engines, and is designed to govern the ex-

. - o
. 

or 
. 

rown , ar ers-

haust hy increasing or diminishing the outlet, while it 
[ b�lfg, West Va. Com billed WIth a movahle board �re 

may also he made
� 

to produce back pressnre on the pillS
. 
arranged th�reon to form end trta

.
ngles at dta

piston in the cylinder when it is desired to brake th9 
metrIcally opposIte corner�, other trIangles being 

. placed centrally thereto, while there are slllgle corner 
engme. p ins, and removable balls or objects are to be made to 

MANUFACTU RE OF WATER G A S  - enter the different triangles as the board is held at dif

Charles E.  Burdel l ,  New York City. This invention is ferent angles. 

for an apparatus in which superheated ,team ani! oil 
are injected into an incandescent mass of anthracite 

coal, decomposing tbe superheated steam and combin
ing the oil vapor to form oil and wat.er gas, the appara
tus being deRigned to effect a saving in fuel, time and 

la1)or, and afford a gas having but a small portion of 

deleterious matter. 

Hallway Appliances. 

GRIP FOR CARS . -.Jac.ob M. Isenberg', 
Mines, Pa. Combined with a governor and a latch 
actuated thereby is a cradle pivoted at one end of the 
car and terminatlllg in hooks or claws, the cradle being 
adapted for engagement by tbe latch, the device being 
designed for use with t.he cars of iuclined roads. and 
acting automatical ly when the speed of the car is  in
creased, a� by the breaking of a cable, to clamp the ties 

of the track. 

TRUSSING FOR CARS. - Ferdinand E. 
Canda, New York City. This invention provides for 

diVIding the length of the car between the body bolsters 
into four or more panels by the addition of one or more 
cr08� sil l s  and necessary bupporting struts, the auxiliary 
si l ls ,  strnts and truss rods being placed below the floor 

level to allow of supporting tbe central portions of the 
car without obstructing the floor space. 

WIND WHEEL. -Asa W. Chamberlin, 
St.ratford, Iowa. In this wheel the fans have upper 
and lower halves with rear projections and connected 
by an edge rod having a stop hinged on the fan arm, 

there heing governor balls to attach to the arms by 

which the wheel may be gauged so that it cannot run 
above a certain speed, even if the work be light, and the 

usual vane being dispensed with. 

CENTRIFUG A.L GREAM SEPARATOR. 
Carl A. Hnlt, Denver, Col . ,  and ORcar W. Hult, New 
York City. In this separator the milk is supplied 

from a can to a spreader chamber below and thence to 
an inner receptacle capable of heing rapIdly revolved, 

wherehy the milk is thrown in contact with the wal ls 
of the receptacle, and escapes by an outer channel, 
while the cream, being hghter, collects around the 
shaft and passes out thence through an undercut recess. 

-

NEW BOOKS AND PUBLICATIONS. 

GEMS AND FO REIGN STONES OF NORTH 
AMERICA. B y  George Frederic.k 
Kunz. The Scientific. Publishing 
Company, New York. 1890. Large 
8vo. Pp. 336. Pric.e $10. 

LABEL HOLDER FOR FREIGHT CARS . 
This superb work is worthy of a high place in the 

l iterature of the subject. Its author has heen for yeurs 
-�Martin Will iams, St. Johnsv!lle,  N. Y. This is a 
frame for card labels witb an adjustable support 

journaled to rock on the frame and release the card, 
displaying the destination, or for a similar use, to avoid 

l Iai l ing such cards on the side of the car, the device 

I iold'ng the card or label until it is desiguedly removed. 

gem expert for Tiffany & Co" New York City. He is 

also special agent of the United States Geological Sur

vey and of the 11th United States census, member of 

ttle Mineralogical Survey of Great Britain and Irelaud, 
and of the Imperial Mineralogical Society of St. Peters· 

burg, the Society Francaise de Mineralogie. etc. The ---
book is not only a thorough treatise upon this subject, 

Miscellaneo us. but it is a work of art as regards hoth printing and illus-

V ALVE . -Patric.k Conwav New York trations. It con�ains ei�ht very fine color:d plates and 

. .  . . , 
. numerous other IllustratIOns. A chapter IS devoted to 

Clt�. In thI S  valve the packlDg wa,he: IS mad e  to bear I pearls and remarkahle foreijln gems owned in the 
"galDst the smootb surface of the seat In the upper part 

United States. 
of the bonnet, whereby the packlDg WIll wear a long ' 

""''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ... 
time and allow no steam to escape around the stem, the I 
valve being simple and positive and also applicable for 

other uses than with steam. 

STRAW BURNING STOVE. - Joh n R. 

Tacey and John Sharkey, Winnipeg, Manitoba, Canada. 

Iu this stove the fuel chamber is disposed laterally to 
the fire box, and connected therewith through a gravity 

cut-off damper, projections on the doo .. being adapted 
to push the fuel hlock. The stove is  designed to burn 
past the gravity damper. 

DRESS STEEL. - Mary E. Whalen , 
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The charge for In8ertion under thw head is One lJoliar 
a line for each in8ertion : about eiqht words to a line. 
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as earty as 7'hursday morning to appear in next issue. 

For Sale-New and second hand iron-working ma
chinery. Prompt delivery. W. P. Davis, Rochester. N.Y. 

Tuerk water motors at 12 Cortlandt St. , � ew York. 

Presses & Dies . Ferracute Mach. Co . ,  Bridgeton, N. ,J 
Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city. 

For best hoisting engine. J. S. Mundy, Newark, N. J. 

Inventor wishes help. J., P. O. box 415, Ingersoll, 
Onto 

Belting.-A good lot of second hand belting for sale 
cheap. Samuel Roberts, 369 Pearl :::st., New York. 

Billings' Patent Adjustable Four and Six Inch Pocket. 
Wrenches. Billings & Spencer Co., Hartford, Conn. 

Best Ice and Refrigerating Machines made by David 
Boyle. Chicago, Ill. 140 machines i n  satisfactory use. 

Steam Hammers, Improved Hydraulic Jacks, and Tuhe 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., r....aight and Canal Sts., New York. 

For Sale -A valuable patent feed water heater and 
condenser. Address J. Willenbrink, New Richmon d. O. 

. .  How to Keep Boilers Clean. " Send your address 
tor free 96 p. book. Jas. C. Hotehkiss, 120 Liberty St., N. Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Work •• Drinker St . .  Philadelphia. Pa. 

(2164) A. E. H. writes : 1. I want to 
have a lamp to read by, and I want it to be an incan 
descent electric lamp of about 8 candle  power ; could 
you tell me the cheape.t primary battery to work, fo 
lamp of this size? I am writmg this letter by a � can

dIe power (Edison's) 3 volt lamp by two small Bun
sen cells (porous cup 3% X2), and it is givinJr about 

candle power, by which I can Bec very well to write 
without any other lamp, but this way of illumination is 
of course very expensive. I use about 25 cents' worth 

of nitric acid every time I use these two smal l Bunsens 
which is  too expensive. A. A simple plunge battery 
would be less expensive than the BUDsen, but it would 
rnn the lamp only two or Mlree hours withont recharg 
ing. We shall soon publish a description of a battery 
suitable for small lamps. 2. Would accumu lators b 
efficient for a smal l lamp as mentioned above ? A. Ac 

cnmulators would rnn the lamp. 3. Is there a cheap 

way of making and nsing them? A. There is no very 
simple and cheap way of making and clNlrging accumu 

lators. 4. What is  the advantage of charging accumu 
lators in different directions at first?  A. To secure a 
deeply oxidized surface. 5. Could I use a 1 horse powe 
water engine if I were to get tb.e 8 light dynamo de 

scribed in SUPPLEMENT, No. 600? A. A 1 horse powe 
engine will drive the 8 light dynamo. 6. Could I run 
the water engine by the ordinary pressure in a house ? 
A. Yes. 7. Would it cost much to wind the field and 
armature if I bought the castings? A. The wire would 
probably cost $4 or $5. 8. Do you think that this dy 
namo could be run in an ordinary house with the ordi 

nary watcr pressure? If so, would it be efficient ? 
me"n not from a strictly practical point of view, hu 

for using in a laboratory for comparatively strong cur 
rents. A. The pressure would be snfficient, provided 

Guild & Garrison, Brooklyn, N. '1., manufacture the "ervice pipe is large enough to keep up the supply 

steam pumps. vacuum pumps, vacuum apparatus. air 9. How many Bunsen cel ls (ordinary size) would be re 
pumps, acid blowers, filter press pumps, etc. quired to run all electric motor of 1 man power ? A. 8 

For low prices on Iron Pipe, Valves, Gates, FIttings, or 10. 10. Is there a cheap way of making the meta 

Iron and Brass Castings, and Plumbers' Supplies, write aluminum? A. There is no very cheap process fo 

A. & W. S. Carr Co . •  138 and 140 Centre St . .  New York. makIng alumInum. 

Wanted-Two first class instrument makers. Apply 
by letter to T. C. Mendenhall, Superintendent United 
States Coast and G eodetic Survey, Wa8hlngton, D. C. 

Por the original Bogardus Universal Eccentric Mill , 
�"'oot and Power Presses, Dri lls, Shears. etc., address J. 
S.  & G. F. Simpson, 26 to 31:3 Hodney St., Brooklyn, N. Y. 

The Holly Mannfactllrmg Co., of Lockport, N. Y., 
will  spnd their pamphlet, describing water works ma
chinery, and containing reports of tests, on application .  

The hest hook for electricians aud bcginners in  elec
triCity is • •  Experimental Science." by G eo. M. Hopkins. 
By mail. $4 ;  Munn & Co., publis hers, 361 Broadway. N .. Y. 

Wanted-Foreman for machine shop in large city in 
Wisconsin, employing about 100 men. One posted on 
Corliss engines and ice machines and who understands 
German preferred. Address Foreman. care S cientific 
A merican, New York. 

Superintendent wanted by a large manufacturing cou
cern in a large center. working iron and wood, chiefly 
the former. :\'l ust be a thoroughly educated mechanic 
and a draugbtl3man, energetic. experienced, and compe
tent to handle l arge n umbers of men. Young man pre
ferred. G ive full experience. referen ces, and age. Ad
dress H Superintendent ," care Scientific American, N.Y. 

iF"Send tor new and complete catalogue ot ScientIfic 
New York City. This steel has tabs on its outer side 
adjacent to its ends carrying rings, provIding for the 
attachment of such steels to dress linings. so that there 
will be a flexihle connection he tween the steels and the 
l ining, and the elasHc retgining bands will not cut at 
the point of connection with the steels. 

1.  Elegant plate in color. repre8enting a ta"teful cot
tage of moderate cost at Buffalo, N. Y. Perspec
tive elevation, floor plans, sheet of details, etc. 

and other Books for sale by Munn & Co . .  361 Broadway, 
2. Colored view of a residence Ht St. George, State n  New York. Free on application. 

(2165) E. S .  B. asks : 1. I n  m aking an 

induction coil such as described in SUPPLE:l[E�T, No 

160,can I lise No. 36 si lk-covered wire and wmd close to· 
gether instead of using bare WIre and leaving a space 

between each wire as I wind i t ?  Would I get, as good 
resnlts by doing it the first way ? A. The silk-covered 
wire wil l  ansv\'er every purpose. 2. Will a secondary 
current ring an electric bell ? A. It wil l  ring a bell pro 
vided with a polarized magnet wound wit.h very fine wire 
3. Can the dynamo described in SUPPLEMENT, No. 161 
after beiug changed into a motor be run by hattery 
power ? If so, how many cells will it  take ? A. Yes. I 
will require four or five large cells of plunging battery 

with plates 6X8 inches. 4. Would olte cell of Leclanche 

battery ruu a smal l 2 inch induction coi l ?  A.  Yes ; pro 

vidcd the prtrcary wire has sufficient length. 5. Wber 

can I find a description of a lightning arrester? A 
In any elemeutary work on electricity or on telegraphy 

6. I have taken a very thin wooden spool, five inehe 

long, and wound on it two layers of No. 16 cotton· cov 
ered wire, and after placin� in the inside a bundle of sof 
iron wire and passing the current from two Lcclanche 
cells, I cannot magnetize the iron, even when the cur� 

rent IS passing through the coil. What is the trouble 
A. Your primary wire is too large and too sbort fo 
Leclanche cells ; try a Grenet hichromat.e cell. For Le 

clanche cells  you should use 2 layers of No. 24 wire in 
the primary coil. 7. Please give me the numbers of al 

of your papers contailling descriptions of the Blake 

transmitter. A.  SUPPLE>IENT, No. 250, contains a de 
scription of the Blake transmitter. 8. Iu the Blake 
transmitter can some other metal be uRed in the place 
of the platinum hutton ? A. Platinum is preferable 
copper or carbon will answer for temporary usc. 

AXLE NUT. - Ole Hansen, M 0 u n t 
Pleasant, Utah Ter. This nut is formed with a project

ing flange and thread ""tending from the flange to tbe 
inncr face of t.he nut, with other novel features, designed 
to give any desired amount of play to the wheel upon 
tbe axle, and to facilitate taking up the wear of the 
axle without the use of the ordinary washer. 

HARNESS SADDLE.-Marcellus M .  Hitt, 
Sheffield, Ala. This invention provides a detachable 

and adjustable tug strap loop adapted to clamp the 
skirts of the saddle, and also provides a shield attach

ment to the loop designed to effectually prevent the 

snap chafing the skirts. 

TRACE CARRIER. - John S. Brown, 
Galveston, Texas. This is an improved back band 

1)uckle with hooks, its body portion formed of a "ingle 
piece of wrought wire, the meeting edges being properl y 
bent for the purpose, and the tongues pivoted upon the 
body portion, forming a cheap construction of great 

strength. 

HOODWINK. - Amaziah B. G r u b b, 
Goose Lake, Iowa. This is a device particularly 
adapted for nse on vicious horned cattle, to hinder 

their attempts to gore other cattle and persons, and 
prevent tbeir throwing or jumping fences, the shape 
being such as to allow free access of air and light 
laterally to the animal's eyes, and permit free vision 

save in front. 

HOSE COUPLING. - Robert Franken, 
Pomona, Cal. This invention providerl a novel design 
and arrangement of parts designed to simplify the con
struction, while providing a coupling which may be 
readily coupl ed and uncoupled, and which will effect

ively hold the conpling sections against accidental 

displacement. 

ASSORTING MACHINE. - Samuel B. 
Smallwood, Long Island City, N. Y. This is a machine 

for convenieutly and antomatical ly assorting pickles 
and other articles, the invention covering various novel 

features and details of a machme with which the operator 
does not touch the pICkles directly with the hand, and 
they are not injured in  the process of assorting. 

FENCE.-William G. Frost, Lebanon, 
Ind. This invention covers novel features in  a fence 
made of posts, wire stringers, braces, and picket., and 

designed to be inexpensive and durable, easily erected, 

moved, or repaired, while making a good barrier against 

stock and not likely to injnre them. 

FLOWER POT TRELLIS. - John S. 
Brown, Galveston, Texas. This trellis consists of 
vertical wires having the loops and horizontal wires 

bent Illto the form of rlllgs WIth lapped and adjustable 

Island, N. Y. Estimated cost $20,000. Floor 

plans, perspective elevation, sheet of details, etc. 
3. Stone residence, corner of St. Nicholas Place and � � 

.! . !���
te

��:eet, New York city. S. Burrage Reed' i � � �� tTl£!} , 11e'ttl£S 
4. New buildings at Eastgate and Bridge Streets, � � 

Chester. 

5. Engravings of the re�idence of J. M. �Tohn80n, 
Binghamton, N. Y. Pet·"pective elevations and 
floor plans. Cost $19,000 complete. 

6. Perspective view of the office buildings of the 
Gotthard Railroad in Lucerne. 

7. An Englisb cottage. Perspective and floor plans . •  

S. A cottage recently erected at Binghamton, N. Y . •  

cost complete $3,800. Plans and perspective. 

9. A residence in  the Gothic style erEcted at New 

Brighton, S. 1. Floor plans aud perspective. 

10. Excellent deSIgn of a country house recently 
erected at Belle Haven, Conn. Cost $14,250. 
Oscar S. Teale of New York, architect. Perspec
tive views and floor plans. 

11. A double dwelling at Yonkers, N. Y., erected at a 
coss of $8,000. Plans and perspective. 

12. Residence of Chas. Kapp .. s, Esq., at Stapleton, 

Staten Island, N. Y. Cost complete $4,000. Per· 

spectlve elevation and floor plans. 

13. Cottage at Greenwich, Conn., erected at a cost of 
$7,250 complete. Floor plaus and perspective. 

14. Miscellaneous Conteuts : High buildings. - Bad 
flues.-Imitation ebony.-Destruction of asphalt 

pavement by gas.-Art of building.-Improved 

dumb waiters, illustrated.-An improved skylight, 
i l lustrated.-Rogers miter planer, illustrated.
Dumb waiters aud hand power elevators.-A fine 

window in the Convent of the Sacred Heart, illus· 
trated.-Improved sash pnlleys, illustrated.-A 

hot air and hot water heater, illustrated.-Colors 
for mortar.-Improved adjustable grooving head, 
illustrated.-An improved window screen frame, 

illustrated. 

The Scientific American Architects and Builders 

Edition Is issued monthly. $2.50 a year. Single copies, 
25 cents . Forty large quarto pages, eqnal to about 

two hnndred ordinary book pages ; forming, practi
cally, a large ana splendid MAGAZINE OF ARCHITEC' 
TURE, richly adorned with elegant plates in colors and 

with fiue engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 

allied snbjects. 
The Fullness, Richness, Cheapness, and Convenience 

of this work have won for it the LARGEST CIRCULATrON 
of any Architectnral publication in the world. Sold by 

all newsdealers. 
MUNN &; CO., PUBLI8HEBII, 

361 Broadway. New York. 

HINTS TO CORRESPONDENTS. 

NalDelO and Addres" must accompany all letters , 
or no attent;on will be paid thereto. This is for our 
information, and not for publication. 

R e ferellce" to former articles or answers should 
give date of paper and page or number of question. 

I n q  .. Irle" not answered in reasonahle time should 
be repeated ; correspondents will bear in mind that 
Borne answers require not. a l ittle research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

S p ecial W ri t t e n  I n forlDat l o n  on matters ot 
personal rather than general interest �annot be 
expected withont remnneration. 

Scle n t l ll c  A lD e rlean S U I' p l e lD e n t" reterred 
to may be had at the office. Price 10 cents eacb. 

Bo oks referred to promptly supplied on receipt of 
prICe. 

Minera I .  sent for examination should be distinctly 
marked or labeled. 

(2166) L. A. C. asks :  1. How is the in 
sulating covering wound and braided on magnet and 

other insu lated wIres? A. Boy special machinery. 2. 
a. What is ebonite ? b. What is vnlcanite ? c. Wbat i 
vulcanized rubber? A. Vulcanized India rubber, ex 

posed to high pressure iu the process. 3. When powe 

is tranSlllitted elect rically  over a distance of Sfwera 
miles, is the strength of current very greatly diminished 
by the resistauce of the conducting wires ? A .  It de 

pends on the resistance of the wire, and on its relation 
to the resistance of other parts of the circnit. As a 
genera] rule, It is largely reduced. 4. Are permanen 
magnets used in any part of a dynamo, and if 80 where 
A. The field of a dynamo retains a littl� residual rna ... 

netism, but in the sense of your question there is no 
permanent magnet. 5. What can.be mixed with white
wash to prevent it from bemg' washed off by the rain 
A. See query 977 for government receIpt for whItewash. 

(2160) H. C. S. asks : What m ethod is R. What are the principal electrical 8chools in this coun

employed to write OIl glass under water, by electricity? try, and where are they ? What is your opinion as to 

Is there a solution of chemicals used to put in the the best way in which to get an electrical education 

water? A. The plate to te etched is put into a fI"t ves· A. All the leading universities give courses now. A col 

sel connected with the positive pole of a secondary lege course fol1o\ved by practical work is  the way to 

battery. The plate i
.
B covered

. 
with a saturated SOIIl-

I
I�arn the sei�nee. 7. How ?tln a person obt�in informa 

t.ion of saltpeter, and IS then wrItten upon WIth the neg- t IOn concermng the educatIOnal and phySIcal reqUIre 

ative electrode, which is provided with an insulating ments necessary to enter West Point? Also concerning 

handle. the appointments? A. Address the superintcndent. 

(21 61) M. G. H.-The sugar maple c.ould For appointments address your congres.ional repre 

sentative. 8. Iu what way can a compass needle b 
made to point in a north and south direction after it 
has been partly demagnetized by the action of a strofl.g 

horseshoe magnet which has lain near the compass? A. 
Hold the south pole of a strong mugnet as near to th 

north pole of the needle as possible. This WI l l  improve 

it often if you cannot take it  out of the casco 9. Is there 
a book published which is a dictionary of electrical and 

tuechanical terms ? If 80. what is  its name ? A. HOllS 

ton's " Electrical Dictionary, "  $2. 50, is an E'«celleu 

work, which we can supply by mail . 

not be confounded with any other species indigenous to 

your place. It is a large, handsome tree, wit.h 3 to 5 
lobed leaves with rounded sinuses and heart-shaped at  

the  base. The common red or swam;> maple is  a smaller 
tree, and has reddish twigs. Sugar exists in the sap of 
all the maples. 

(2162) N. S. asks :  1. Can you give a re-
cipe for a dip on silver that will give .it a good hlack 
color, one that will give it  a brown color l ike bronze 
medals ?  A. Use sulphide of sodium dissolved in water. 
To intensify the black, dip and wash metal in a solntion 
of nitrate of mercury before Immersing in the sulphide 
solution. 2. Can you tell me a good reCIpe for making 
a neutral silver solution ? A .  Dissolve in nitric acid, 

evaporate to dryness, and fuse at a low heat. 

(216;3) E, A. E. asks : What is the best 
treatment to give the front doors of my house? They 
are about three years old, and paiuted in imitation of 
black walnut. The weather has made the paint run a 

little, and streaked. like so many veins, rnnning in all 
directions. A. There is no good remedy except to bnrn 
off the old palllt and repalllt the wood. 

(2167) W. H. S. writes : The defin ition 
of the term dielectric in Houston's dictionary is a 8ub� 

stance which permits induct.iou to take place through 

its mass, and It says further that al l dielectrics are non 

conductors. Now, unfortunately, Houston has omitted 

the definition of the term induction in his dictionary. 

My impression is that inductiou through a mass i 

conjuction through of an electric current; consequently  

I cannot reconcile the apparently opposite definition. 

A. Induction is a property of electric currents, and re

fe .. to their power of forming a field of force in space. 

Every current develops lines of force III the space sur-
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'Ititufifi t !mtritau. 30 1 
rounding i t, and if these l ines pass through a dielectric, 
no current is created by them, and their existence is re· 

vealed by a polarized needle, etc. Your impression is a 
wrong one . 

(2168) E. V. N. asks : 1. Has the storage 
battery proved a success as a motor i n  aerial navigation. 
bicycling. carr i ages. etc. ? A. No ; it is too heavy. 2. 
What is the we igh t of such an apparatus compared with 

the power developed in horse power ? A. A cell weigh

in� 125 pounus gives energy at the rate of 70 watts, eq ual 

to a l ittl e over one-eleventh horse power. 3. Where cau 
data on the subject be had ? A. The com panies dealing 
in and making accumul ators w i l l  s upply data of differ
ent sized cells. 4. What is the weight of a gas meter 
comparell with the power produced in horse power ? A. 
A 1 horse power gas engine wiU weigh about 1,000 

lb. ; the large will  weigh less In proportion. 5. What 

is the consumvtion of gas per horee power ?· A. From 
25 cubic feet upward. 6. What i s  the nsage in deter

mining the amount of sto rage necessary in a storage 
battery to develop a given power for a given leugth of 

time ? A. Practical coneiderations affecting the dura· 
tion of the pi ates are the basis. 

(2169) G . .T . L. writes : I would like to 
make a lotion s u c h  as t h e  dermatologists u s e  in remov

ing freckles or tan. 
A. White soft soap . . . . . . . . . .  " . . . . . . . . . . . . . . .  3 oz. 

Gum m uci lage thick and clear . . . . . . . . . . . . .  4 H 

Finest pale honey . . . . . . . . . . . . . . . . . . . . . . . . . .  6 " 
Mix thoroughly in a mortar. add the yolks of 5 eggs pre

viously beaten and stra ined through gauze, add slowly 
oil of almonds (scented to taste) 2),;( pounds. 'When 
perfectly m ixed add pistachi" milk (made from fresh

peeled nuts and rose water) )4 pint, and rub np nntil 
completely mixed. This is  corrosive. and acts by re
mOVIng the outer cuticle. 

(2170) A. P. F. writes : Wil l you state 
the ingredients , with their proporti on , for form ing a 
pICkle commonly used in preserving cucu mbers, 
mixed pickles, etc. ? A. Put, after washing and drying, 
into boi l ing Yinegar, add some sal t, a handful to a three 
gallon jar, let cool . Boil up the vinegar alone every 
third day. and pour on the pickles until the cucumbers 

turn green, then add ginger and pepper to suit the taste. 
(2171) A. M. G.-The plant sent for 

name is the common l iver leaf-Hepatica trilaba. 

TO INVENTORS. 
An experience of forty years, and the preparation of 

IDore than one hundred thousand applications for pa
tents at home and abroad. enable us to understand the 
laws and practice on both contments. and to possess un· 
equaled facilities for procuring patents everywhere. A 
synopsis ot· the patent laws of the U n ited States and all 
foreign countrIes may be had on application. and persons 
contemplating the securing of patents, either 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 facilities for conducting the business. Address 
M U NN I\; CO ..  ottice SCIE"TIFIC AMERICAN, 261 Broad
way, New York. 

INDEX OF INVENTIONS 
F o r  _hleh Letters Patent oC the 

United States "'ere Grante d 

April 22, 1890, 
AND EACH DEADING THAT DATE. 

Cans. making lined. M .  Ams . . . . . . . . . . . . . . . . . . . . . . . . .  4.26,091 
Cane, device for handling. C. S. Palm . . . . . . . . . . . . . . .  425,301; 
Car brake, '11, S. Shen ston . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.S;lt; 
Car coupling, A. Bowron . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,976 
Car coupling. H. A. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.107 
Car coupling, H. F. Hemm . . . . . . . . .  " . . . . . . . . . . . . . . . .  426,182 
Car coupling. G. Mock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.415 
Car coupling. electric. L. Pfln!(st . . . . . . . . . . . . . . . . . . . .  426.317 
Car door. grain.  E. A. Hi ll . . . .  • . . . . . . . . . . . . . .. . .  426.183 
Car. el ectriC railway, J. C. Henry . . . . . . . . . . . . . . . . . . . 426,379 
Car motor. street. W. 11:. Prall. J r . . . .  . . . ..  426.000 to 426.062 
Car, railway, C. W. J ones . . . .  . . . . .  . . . . . . . . . . . . . . . .  426.385 
Car seat. auxiliary, N. J oergen sen . . . . . . . . . . . . . . . . . 426.278 
Car switch, street. J. R. Potter. . . . . . . . . . . . . .  .. . . . .  426,211 
Car ventilator. A. T. Bemis . . . . . . . . . . . . . . . . . . . . . . . . . .  426,35H 
Cars, label b older for frei � b t ,  �1. \V illiams . . . . . . . . .  426.349 
Cars of inclined roads. grip for, J. M. Isenberg . . . .  426,276 
Cars, trussing for railway. F'. E. Canda . . . . . . . . . . . . . 426,238 
Carding engines, apparatus for grinding fiats for 

revolving� McConnel & Higginson, Jr . . . . . . . . . 4215.416 
Carpet stretcber. C. MabeL . . . . . . . . . . . . . . . . . . . . . . . . .  426.080 
Carpet sweeper, W. J. Drew . . . . . . . . . . . . . . . . . . . . . . . . . 426.116 
Carriage. j u m p  seat. M. Woodhull . . . . . . . . . . . . . . . . . .  426.158 
Carriage wrenc h ,  F. A. Wegner . . . . . . . . . . . . . . . • • • . . .  426,224 
Carrier track, W. & C. A. G utenkunst . . • . . • • • . . . . . .  4:l6,179 
Cart, road, E.  'V. Doolittle . . . . . . . . . . . . . . . . . . . . . . . . • . .  426.369 
Carving machine. WOOd, A. Dodds . . . . . . . . . . . . . . . . . .  426.408 
Case. See Blacking case. Thermometer case. 
Cash register and indicator, H. A. Herr . • . . . . . . . . . .  426,4.12 
Caster, H. HowelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.020 
Cattle guard. surface, P. Merrill . . . . . . . . . . . . . . . . . . .  426.193 
Chain link, J. W. Garland . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,177 
Chair. See Railway chair. Rocking chair. Rotary 

chair. Theater chair. 
Channel cleaner. W. Evans. . . . . . . .  . . . . . . . . . . . . . .  426,254 
Checkiog and un checking device, K. P. Drysdal e .  426.250 
Cburn. C. A. Japbet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,186 
Churn operating mechanism, J .  T. Wrig h t  . . . . . . . . .  426,;-)53 
Chute. portable. M usgrave & Clarke . . . . . . . . . . . . . . . . 426,301 
Cigar box. D. W. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,309 
Cigar branding ni.achine, G. E. Le C1air . . . . . . . . . . . . .  426,133 
Circuit closer, magnetic. J. Von der Kammer." . . . . 426,024 
Clamp. See Red clothes clamp. Bench .clamp. 
Clasp. See Clothes line clasp. 
Cleaner. See Boiler cleaner. Channel cleaner. 
Clip or paper bolder, E. D. Rockwell . . . . . . . . . . . . .. . .  426.216 
Closet attachment, R. V. Baraco . . . . . . . . . . . . . . . . . . . .  425,972 
Cl oth, ornamented, H. Unger . . . . . . . . . . . . . . . . . . . . . . . . 426,152 
C l otbe. drier. A. N. Paxson . . . . . . . . . . . . . . . . . . . . . . . . . .  426,31.1 
Clothes line clasp. 11:. M anser . . . . . . . . . . . . . . . . . . . . . .  426.392 
Clothes tongs. W. H. Mitcbell . . . . . . . . . . . . . . . . . . . . . . .  426.039 
Clover feed cutter, I. B. Coleman . . . . . . . . . . . . . . . . . . .  426.364 
Clutch. friction, O. Crosby . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,!lS9 
Coal. etc . . sbift for. T. McCarty . . . . . . . . . . . . . . . . . . . . . 426,045 
Coat fastener, �'. Wolkow . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.087 
Coiling metal rods, apparatus for, H. Roberts . . . . .  426.067 
Collar, dog. A. F. Nuttall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.1:;7 
Collar fastener. G. S.  Crosby . . . . . . . . . . . . . . . . . . . . . . .  426,246 
C:::>l1ar. horse, Degnan & Meyer . . . . . . . . . . . . . . . . . . . . . .  426,366 
Combination lock. J. J. Deal . . . . . . . . . . . . . . . . . . . . . . . . 425,992 
Combing and brushing hatters' fUrs not on the 

skin. machine for. C .  E. Sackett . . . . . . . . . . . . . . . .  426.218 
Compound engine, A. H. Eddy . . . . . . . . . . . . . . . . . . . . 426,252 
Cooking utensil .  H. Chadwick . . . . . . . . . . . . . . . . . . . . . .  426.240 
Conduit. underground • .  J.  If'. Munsie . . . . . . . . . . . . . . .  426,1\)7 
Connector. fiexible. J. F. Munsie . . . . . . . . . . . . . . . . . .  426.200 
Converter, E. Wagemann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,153 
Corn cutter. J. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.344 
Corn shocker. J.  Armstrong . . . . . . . . . . . . . . . . . . . . . . . . .  425.969 
Corn tbinner. J .  S. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.028 
Cornet, J. If. Stratton . . . .  . . . .  . . . . . . .  . . . . . . . . . . . . . . . .  426,398 
Counterbalance for chutes, D. T. Denton . . . . .. . . . . .  425.994 
Coupling. See Car coupl ing. Thill coupling. 
Cli'eam separator. centrifugal, C. A.  & O .  W .  Hult. 426,275 
Cultivator, H. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.136 
Cultivator. wbeel, W. E. Taft . . . . . . . . . . . . . . . . . . . . . . . . 426.2�1 
Culvert. H. H. Colby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.112 
Current indica LOr. If. B. Rae . . . . . . . . . . . . . . . . . . . . . . . . .  426,065 
Cuspidor. N. Hartmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.410 
Cutter. See Band cutter. Clover feed cutter. 

Corn cutter. Lemon cutter. Meat cutter. 
Pipe cutter. 'Vire cutter. 

LSee note at end of list about copies of these patents.] Cutting machines, straightener for board, T. S. 
Crane . . . . .  . . . . . . . .  . . . .  . . . . . . . .  . . .  . . . • . . • . . . . . . . . . .  425,988 

Air brakes. pressure recorder for, C. A. Schroyer. 4�6,144 Vutting pile fabrics, apparat us for, J. H. Smith 
Alarm. See Elevator alarm. et al. . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . • . . . .  426�076 
Annunciator cal l ,  e lectric. 'V. S. Paca . . . . . . . . . • . . .  426,307 Dental engine, A. Retter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.328 
Anvil a n d  vise, combined, "V. E. Canedy . . . . . . . . . . .  426,362 Derailing switch, side track, A. Patton et al. . . . .. . . 426.058 
A nvil attac hment, C. M. King , . . . . . . . . . . . . • . . . . . .  426,280 Derrick, cotton loading', E. M. Field et at . . . . . . . . • . • 426,312 
Arc l i"ht. J. J.  Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  (26,405 Dies, metbod of and apparatus for making, C. 
Armature for electric meters, O.  B. Shallen- Grasser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,375 

berger . . . . . . . .  . . .  . . . .  . . . . . . .  . . .  • . . . . . . . . . . • . . • • • • • •  426,33.'; Distillation of mineral Otis and like products. ap-
Artist's kit, H .  M .  Lord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.200 paratus for tbe. Dewar & Redwood . . . . . . . . . . . .  426,173 
Band cutter and feeder, M. A. Smith . . . . . . . . . . . . . . .  426,077 Distilling and concentrating liquids, l::!.pparatu8 
Bed and dresser, foldin�, A. & M. Lain . . . . . . . . . . . . .  426,086 for, C. C. Pe�k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.139 
Bed. spring. D. H .  J ell'ery . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.022 Door cbeck, R. Stevenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.339 
Bed clotbes clamp. O .  R. Haight . . . . . . . . . . . . . . . . . . . .  426,011 Door h anger. W. J. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.300 
Bedstead, l ounge, sofa, etc., combined, M. Lang... Door hanger, E. Y. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,298 

horne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.026 Door or window casing for frame buildings, Lee 
Bell  and engine indicator for pilot houses of & Johnson . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  426,414 

steam vessels, \V. E. Hadlock . . . . . . . . . . . . . . . . . . .  42(;.000 Door support, sliding, J. R. Payson. Jr . . . . . . . . . . . . . 426,314 
Bell, cal l ,  A. b\ Rockwell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,330 Doors, device for opening and closing, E. H. 
Bench clamp, R. H. Strong . . . . . . . . . . . . . . . . . . . . . . . . . .  426,341 H emenway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-26,481 
Bending tool. rail, J. R. J ames . . . . . . . . . . . . . . . . . . . . . . .  426,277 Drawbar spring pocket. C. T. ScllOen . . . . . . . . . . . . . . .  426,143 
Bessemer converter nozzles. machine for making, Drier. See Clothes drier. 

C. W. Vaughan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.034 Drier for bumid materials. Buttner & Meyer . . . . . .  426.361 
Bicycle. Lloyd & Priest . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,191 Drilling mach me, D. 11:. & L. E. Whiton . . . . . . . . . . . .  426.347 
Bicycle. R. 1.\ 'rorkelsoll . . . . . .  . . . . . .  . . . .  . . . . . . . . .  426.402 Drying mac h i n e. Proctor & K n owles . . . . . . . . . . . . . . .  42t).;-i21 
Binding pust. J .  F. Munsie . . . . . . . . . . . . . . . . . . . . . . . . . . 426.204 Dumbwaiters, etc., ind icator for. L. Friess . . . . . . .  426.257 
Blacking case and chair, combined, F. D. Allison . 426.000 Dye. red, A. Weinberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.a45 
Blacking stand. portable. G. W .  Browne . . . . . . . . . . .  426.234 Dynamo safety device. E. P. Clark . . . . . . . . 426.108 to 426.110 
Block. See }i'use block. Eggs, device for opening hot boiled, G. W. King .. 426,2S1 
Board. See Ironing board. Keyboard. Electric cables, apparatus for hauling through, J .  
Boiler. See Tubular boiler. }i'. Munsie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.196 
Boiler cleaner, 11'. \V. Hornish . . . . . . . . . . . . . . . . . . . . . . .  426.019 Electric conductors, duct for, J�  (I'. Munsie, 
Boiler fitting, kitchen or stand, T .  A. Swann . .  426.150 426,199, 426,205 
Boiler furnace, C. E. l\'liles . . . . . . . . . . . . . . . . . . . . . . . . . .  426,037 Electric machine, dynamo, Wightman & Thom. 
Boiler setting, steam ,  \V. U. Fairbairn . . . . . . . . . . . . .  426.255 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,348 
Bolt, G. S. Lace y . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  426.389 Electric motor. Davis & Scott. Jr . . . . . . . . . . . . . . . .. . .  425.!J'JI 
Books or other articles, coin ·operated holder for, Electric motor and dynamo . .  J. C. H enry . . . . . . . • . . .  426,380 

C. H. Bayley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.098 Electric .witcb . J. P. Norton . . . . . . . . . . . . . . . . . . . . . . .  4"6.049 

Boot or shoe soles. machine for laying channel Electrical distribution. system of. C. J. Knitner . .  426.127 
flap� of. \V. Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.374 Electro·magnetic instru ment, P. B. Delaney . . . . . .  426,247 

Boo�s, devic� for drying, W. G. Coffin . . . . . . . . . . . . . .  426.111 I Electrodes for secondary batteries, manufactur 
Bormg machIne, J .  J.  Decker . . . . . . . . . . . . . . . . . . . . . . .  42G.3w ing, L. Epstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  425,999 
Box. See Cigar box. Knockdown box. Sheet Elevator alarm, A. L. Brice . . . . . . . . . . . . . . . . . . . . . . . . . . 42fi,1O-I 

metal box. I Elevator for letters. et.c . •  C. E. Reid . . . . . . . . . . . . . . . .  426.418 
Brake. See Car brake. Elevator safety device, S. G. Bennett . . . . . . . . . . . . . . 426.100 
Brake beam, truss, C. T.  Schoen . . . . . . . . . . . . . . . . . . .  426.075 Elli psograph, A. W. Leighton . . . . . . . . . . . . . . . . . . . . . .  426.288 
Brake shoe, C. \V. Roepper . . . . . . . . . . . . . . . . . . . . . . . . . .  42fi,068 Embossing m achine, thimble, J. Browning . . . . . . .  4$.407 
B rake shoe. W. D. Sargent . . . . . . . . . . . . . . . . . . . . . .  426,072 Engine. See Compound enginQ.  Dent'at engine. 
Brake shoe su pport. S.  A .  Bemis . . . . . . . . . . . . . . . . . . . . 425.9i4 Gas engine. R.otary engilHi. Singl e·acting en. 
Brazing machine, J. C. Ballew . . . . . . . . . . . . . . . . . . . . . . .  426.358 gine. 
Brick machine. J .  W. & R. C. Penfield . . . . . . . . . . . . .  426.315 Engine driving gear. steam • •  1. Baird . . . . . . . . . . . . . . .  425.971 
Brus h .  W. A. Quigg . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  426.213 Envelope. coin. A. F. Rolfe et al . . . . . . . . . . . . . . . . . . . 426.0:n 
Buckle, suspender. G u rney & Rummel . . . .  . . . . . .  426.376 Evaporating apparatus. C. C. Peck . . . . . . . . . . . . . . . . . . {2t>,140 
Buckle, wedge, A. Telmik . . . . . . . . . . . . . . . . . . . . . . . . . .  426.401 Exercising machine. J .  E. Dowd . . . . . . . . . . . . . . . . . . . .  426.249 
Bung and bushing. G. M. DoeTsch . . . . . . . . . . . . . . . . .  426, 115 Exhaust nozzle, L. P. Garner . . . . . . . . . . . . . . . . . . . . . . .  426,260 
BUrner. See Hydrocarbon burner. 011 b u rner. Exhi bitina' stand for 011 cloths, etc., W. Doer. 
Button fastener. L. W itkowsky . . . . . . . . . . . . . . . . . . .  42fi.3.�U flinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,174 
Calendering mach ine, R. Butterworth . . . . . . . . . . . . .  425,978 Expander and tiue cutter. combined, J. N. Mur· 
Camera. See PhotographIC camera. ray . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,0« 
Van opener, J. C. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  426.207 �·abrie. t:lee Knit tabrie. 

}4'an, electric, P. Dlool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,995 
Feed water heater, C. E. Hudson . . . . . . . . . . . . . . . . . . . . 426.123 
Fence, hedge and wire woven. M. J�. Main . . . . • . . . .  4:J6.291 
E'ifth wheel. A. E. H erman . . . . . . . . . . . . . . . . . . . . . . . . . .  426.271 
File, r.ewspaper. G. W. Hoss . . . . . . . . . . . . . . . . . . . . . . . . .  426,272 
File, rotating steel. J.  C. Powell. . . . . . . . . . . . . . . . . . . . .  426.320 
Firearm. H. M. Valdwell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.979 

Fire escape, A. Boettcher . . . . . . . . . . . . . . . . . . . . . . . .  " .  426,230 
Fisb book, J. H. Lathrop . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.027 
B'isbing reel. W. H. Keach . . . . . . . . . . . . . . . . . . . . . . . . . . 426.279 
Flashlight, apparatus for producing instantane'" 

ous. A. Hemsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.411 
Floor tigbtener. W. P. King . . . . . . . . . . . . . . . . . . . . . . . .  426.025 
Flush tank, automatic. A. Mayer . . . . . . . . . . .  426.033. 426.034 
B'orging macbine. R. W. Bayley . . . . . . . . . . . . . . . . . . . . . 426,099 
Iframe. See Mowing macbine frame. Slate frame. 

VehiCle frame. 
Fruit picking stand, J.  C. Greenlaw . . . . . . . . . . . . . . . .  426,267 
Funnel, J. T. Brittin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ,  426.165 
Furnace. See Boiler furnace. 
E'urnace. S. J. Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.038 
B'use blOCk. T. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.057 
li'use block, F. G. Warrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,156 
B'use for sbells, G. Pbilllps . . . . . . . . . . . . . . . . . . . . . . . . .  426.210 
Gauge. See Water gauge. 
G ang plank. D.  C. McIntyre . . . . . . . . . . . . . . . . . . . . . . . . . .  4�6.209 
Gas, apparatus for the purification of, W. C. An· 

drews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.092 
Gas engine. J. Mobs . . . . . . . . . . . . . . . . . . . . . . . . . 0 . . . . . . . .  42fl,2!n 
Gas engine, C. Sintz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.337 
Gas, governor for regulating the supply of, J. 

Sbaw . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,148 
Gas ligbter. electric. C. H. Hinds . . . . . . . . . . . . . . . . . . . 426.381 
Gas manufacturing apparatus, water, C. E. Bur· 

del l . . . .  . .  . . . . . .  . . . .  . .  . . . . . .  . . .  . . . . . . . . . . . . . .  . .  . . .  425.971 
Gas or lam pi, extension fixture for, S. Bergmann . 426.163 
Gas. purifying. W. C. Andrews . . . . . . . . . . . . . . . . . . . . . .  426.O'J0 
Gas scrubber. H. J .  Remmert . . . . . . . . . . . . . . . . . . . .  426.326 
Gas. syst.em for distributing. J. C. Conroy . . . . . . . . . .  426,112 
Gas wasber, H. J. Remmert . . . . . . . . . . . . . . . . . . . . . . . .  426.327 
G ate. W. H. Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.243 
Generator. See Steam generator. 
Glue compound. R. 'V. Johnson . . . . . . . . . . . . . . . . . . . . 426.181 
Grinding mil l  rollers. machine for, H. N. J. Mans· 

field . .  . . . .  . .  . .  . . . .  . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  426,192 
Guard. See Cattle guard. 
Gun, cane, J.  Frick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.373 
G u n  lock. J. Frick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,004 
Gun, machine, J. G. Accles . . . . . . . . . . . . . . . . . . . . . . . . . .  426,a56 
Gun with reversible barrels, E. 1. Herrick . . . . . . . . .  426.015 
G uns. pointing or laying. J. B. G .  A. Canet . . . . . . . . . 426,239 
Hammer and distributer, combined tack, J. S. 

Bailey . .  . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  426,O'J5 
Hanger. S�e Door hanger. insulating hanger. 
Harness pad. H. B.  Piatt . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,318 
Harrow. pulverizer. and leveler, combined, C. W. 

Cbase. . . . . .  . . . .  . . .  . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  426.242 
Harrow truck, adjustable, J.  & A. �'. MOder . . . . . . . . 426.1�j5 
H at stiffening machine, Murphy & Rundle . . . . . . .  426.135 
Head rest. adj ustable. C. S. Rogers . . . . . . . . . . . . . .  426.009 
Heater. See Feedwater heater. Water heater. 
Heat.er for cooperage purposes, IJ. M .  Reed . . . .  < . . . 426,325 
Heating and lighting device. \V. Rennyson . . . . . . . .  426,215 
Holder. See Lam p holder. Paper holder. Paper 

bag holder. Pen holder. Pbotograpbic nej(a
tive film holder. l5ack holder. Spring bolder. 

Holder or clasp. S. A .  Coben . . . . . . . . . . . . . . . . . . . . . . .  425.983 
Hook. See Fisb book. 
Hoop. See Spirally crimped hoop. 
Horses. pad for the backs of, C.  Mudford . . . .  .. . .  426.012 
House. See Smoke house. 
Hydrocarbon burner, L. Chandor . . . . . . . . . . . . . . . . . . .  426.168 
Hydrocarbon burner, J. Feorst . . . . . . . . . . . . . . . . . . . . . .  42tj.371 
Ice roads, machine for making. G. T. Glover . . . . . .  426,000 
Index. C. M. Cott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.414 
,Indicator. See Current indicator. Poison indi-

cator. 
Indi cator. W. R. Bouis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.100 
Indicator lock. J.  C. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.097 
Insulated joint. E. F. G ennert . . . . . . . . . . . . . . . . . . . . . .  426.121 
Insulating compound, J. F. Munsie . . . . . . . . . . . . . . . . .  426,202 
Insulating hanger for overhead supply conduc-

tors. �'. B .  Rae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.004 
Insulating l ining. J . }1\ M unsie . . . . . . . . . . . . . . . . . . . . 426.201 
InSUlator. J. B'. M unsie . . . . . . . . . . . . . . . . . . . . . . . .  426.W8. 426.203 

Nailing machines, pointing' mechanism for, E. L. 
H oward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.274 

Nut lock, T. C. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,2,8 
Nut lock. G. M. Kifer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.387 
Nuts for screw bolts, manufact ure of lock, A. B. 

Ibbotson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,185 
Oil burner, injector. J. B. Moore . . . . . . . . . . . . . . . . . . . . 426,O.{0 
Ordnance. breech-loading, A. Victorin . . . . . . . . . . . . .  426,401 
Ore feeder, L. D. Craig- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,245 
Oven, portable, G.  'V. Walker . . . . . . . . . . . . . . . . . . . . . 426.0% 
Overshoes. ret,aining device for. J. A. Patton . . . . . .  42b,:1I :? 
Packing device, G. B. Garrison . . . . . . . . . . . . . . . . . . . . . .  426, L 8  
Packing, pi8ton rod, A. J. Sypher . . . . . . . . . . . . . . . . . .  42o.a9.! 
Pad. See Harness pad. 
Padlock. permutation ,  W .  M. Brooke . . . . . . • . . . . . . .  426,23& 
Pawl and ratchet mechanism, Dille & McG uire . . . .  426,368 
Paper bag holder. W. B. Morlan . . . . . . . . . . . . . . . . . . . .  426.194 
Paper holder and cutter. roll,  G. E. yarger . . . . . . . .  426,088 
Paper making machin es, suction box for, Young &, 

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.089 
Pen, fountain. A. B. Hyde . . . . . . . . . . . . . . . . . . . . . . . . .  426.021 
Pen bol der. E. Faber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.119 
Pen holder for cripples. R. Ramsey . . . . . . . . . . . . . . . . .  426,a24 
Pencil sharpener, T. Jenni . . . . . . . . . . . . . . . . . . . . . . . . . 426,125 
PhotographiC camera. MerrItt & Spencer . .  .426.295, 426.296 
PhotographiC dry plate coating machine, Rwaine 

Moody. . . . . . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.420 
Photographic negative film holder, Ii .... S. Osborne. 426,054: 
PhotographiC purposes, petroleum lamp for, M. 

J Iji nsky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.023 
Pianos, music rack for upright. G. M. G uild . . . . . . . . 426,268 
Pianos. repetition action for, E'. Schaaf . .  o . . . . . . . . .  426.032 
Pipe cutter. H. Comstock . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,171 
Pipe wrench, F. Virgien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,�2;� 
Planter. J. '1'. Wrigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.354 
Planter check row attachment, corn , Simmons & 

Turner . . . . . .  . .  . . .  . .  . .  . . . .  . .  . . . .  . . .  . . . . . . . . . . . . . . .  426.219 
Planter. corn, G. W. I\; B'. P. Murphey . . . . . . . . . . . . . .  426.043 
Planter, corn, E. it. Procter . . . . . . . . . . . . . . . . . . . . . . . . .  426.212 
Plow, J. M. Burrows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.Hiti 
PlOWS and listers, open mould board and share 

for • .  J .  Hammell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.012 
Poison indicator, W .  H. Wallace, J r  . . . . . . . . . . . . . . . .  42tj,342 
Post. See Binding post. 
Power transmitting mechanism, G. F. E vans . • . . . .  426.370 
Print or pictu re, indelible, Colburn & b�rance . . . . . .  426,1,0 
Printing, plate holder for mechanical, H. H. E. G. 

Kohl . . . . . . . . . .  '" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.233 
Propeller. hydraulic, A. De Kunwal d . . . . . . . . . . . . . . .  426,28.� 
Propell ing vessels, J .  S. Mort o n  . . . . . . . . . . . . . . . . . . . . .  42t),29�j 
Propelling vessels, means for, J. S. Morton . . . . . . . .  426,300 
Protector. See rrree protector. 
Pulley. J. S. E bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.117 
Pulley. A. W. Micbael . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.0.,6 
Pulley. split. W. �'. Maish . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.292 
Pulp machine, fruit and vegetable, C. S. Bucklin .. 42o,2at. 
Pul p tearing machine, weod, W. O. Russell . . . . . . . .  426,217 
Pump, mercury, F. B. Hill  . . . . . . . . . . . . . . . . . . . . . . . . . .  426,184 
Pump operating apparatus, J. W. Packard . . . . . . . .  426.417 
Pump, steam, R. Everitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42G,OU2 
Punching and shearing machine. combined, H. 

Stolpe. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . .  426.340 
Racking machine, G. W. Packer . . . . . . . . . . . . . . . . . . .  426.05e 
Railway, M. W. Oilver. . . . . . . . . . . . . . . . . . .  . . 426.051. 426.052 
Railway chair and brace, J. W. Reeser . . . . . . . . . . . . .  426,214 
Railway contact, electric, Ii'. O. Blackwell . . . . . . . . .  426,10'� 
Rail way. electric. R. M. H u nter . . . . . . . . . . . . . . .  . . . . .  426.382 
Railway rail su pport, M. \V. Oliver . . . . . . . . . . . . . . . . .  426,050 
Railway signal. electr i C, G. A. '!'ower . . . . . . . . . . . . . . .  426,222 
Railway signaling, apparatus for electric, C. II. 

Rudd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  426,3U5 
Railway system. electriC, IJ. G utmann . . . . . . . . . . . . . . 426,269 
Railway tie, J. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,319 
Rai l way tracks, apparatuB for clearing', H. II. 

Kry�er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.129 
Railway tracks, device for clearing the spaces be'" 

tween tbe rails of. H .  H.  K ryger . . . . . . . . . . . . . . .  426.131 
Railways, s witch movement for street. H. L. 

N odler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . .  426.306 
Razor or other Mtrops, composition for, H. A .  

Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,31.0 
Reapers and mowers. machine for sharpening the 

sickles of harvest, J.  W. Greene . . . . .  . . . . . . . . . .  42G.122 
Reel. See Fi8hing reel. 
Register. See Cash register. Musical scale reg· 

Ironing board, W. A. E. Henricl . . . . . . . . . . . . . . . . . . .  42H.014 ister. 
Irrigati ng apparatus. E. C. Chapman . . . . . . . . . . . . . . 426, 1 69 Rocking chair, spring, O. H. Ordway . . . . . . . . . . . . . . . .  426.IJ:,:; 
J eweler's stock plate, J. D. Planchamp . . . . . . . . • . . . .  426,059 Roller. See Land roller. 
Joint. See Insulated jOint. Spectacle frame Rosette machine, B. Bronson . . . . . . . . . . . . . . . . . . . . • . .  426.105 

jOint. Rotary chair. C.  H .  Purdy . . . . . . . . . . . . . . . . . . . . . . . . .. . 426.323 

Joint fastening device, G. '1\ Neill . . . . . . . . . . . . . . . . .  426.048 Rotary engine, J. M. F'armer . . . . . . . . . . . . . . . . . . . . . . . .  426,00.) 

Journal bearing. S. A. Bemis . . . . . . . . . . . . . . . . . . . . . . . .  425.97,3 Ruler. �'. G. O.born . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.108 

Keyboard. transpOSing. A. Marcey . . . . . . . . . . . . . . . . . .  426.081 Sack bolder. A. McDonald . . . . . . . . . . . . . . . . . . . . . . .  426.208 

Key fastener. W. W. Hitcbcock . . . . . . . . . . . . . . . . . . . . .  426.016 Saddle. C. K. Marsball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42G,032 

Knit fabric. n. Pul ster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.822 Safety connection . 11:. Tbomson . . . . . . . . . . . . . . . . . . . .  426.082 

K nockdown box. C. F. Bosworth . . . . . . . . . . . . . . . . . . . . 426.231 Salt .  manufacturing. e. C. Peck . . . . . . . . . . . . . .  426.1tl. 426.142 

Ladder. R. Hammill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.1bO Sash balance, 'r. B.  Ross . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.070 

Lamp holder, i ncandescent electric, P. H. Klein� Sash fastener. G. H. King . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.388 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.189 Sash fastener. �'. P. McG overn . . . . . . . . . . . . . . . . . . . . .  426.803 

Lamp hood and support, electric, E. P. Warner . . .  4:!6, lb5 Sash fastener, Wintermute & Hernshaw . . . . . . . . . .  426,404 

Lamp, incandescent electric, J.  \V. Packard . . . . . . .  426,055 Hawmill attachment, E. P. Armstrong . . . . . . . . . . . . . .  426,357 

Land roller. Horey & Marsb . . . . . . . . . . . . . . . . . . . . . . . . . 4W.0l8 Screen. J. W. Bou�hton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.232 

Lantern, combined platform and signal, M. Mor- Screw cutt ing die head, J.  A. Becher . . . . . . . . . . . . . .  426.�28 
ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.041 Screwdriver. ratchet. R. V. EUrich . . . . . . . . . . . . . . . . . .  425.!l98 

LatCh. W. H. Stinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.U8O Screw nail . S. 11:. G roll' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.00� 
Lathes, adjustable tool bolder for. J. 11_ Parker . .  �26.311 Screw. wire. L. W. Merriam . . . . . . . . . . . . . . . . . . . . . . . . . .  426.2\14 
Leather glazing machine. G. V. A nderson . . . . . . . . .  42ti.225 Seal lock. R. M. Sully . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,220 
Lemon cutter and squeezer. S. T. J ulI . . . . . . . . . . . . . .  426,188 Seat. See Car seat. \Vater closet seat. 
Life at sea, pillow or bolster for saving. D. Taylor 426.081 Separator. See Cream separator. 1'ooth sepa" 
Llfe·preserver, J. Christensen . . . . . . . . . . . . . . . . . . . . .  426.36a rator. 

Lightning arrester. A. D. Spear . . . . . . . . . . . . . . . . . . . . .  426,338 Sewing machine, H. H. F efel . . . . . . . . . . . . . . . . . . . . . . . . 426.25fi 

Lock. See Combination lOCk. Gun lock. I ndi- Hewing m achine, E. Woodward . . . . . . . . . . . . . . . . . . . . .  42n�159 

cator lock. Nut lock. Seal lock. Sewing machines, button holder for button, J. 
I�ock, W II over . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.273 l\'lathison . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  426,293 

LOCk. F. G. Stark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,079 Sewing machines. trimming attachment for loop. 
Locomoti ves, stand pipe for supplying water to, ed fabri c. G. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.244 

G. B . . J ackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,124 Shears. See Tinner's shears. 
Looms. wire operating device for pile fabric, 'V. Sheet metal box. C. J .  Hauck. Jr . . . . . . . . . . . . . . . . . 426,W,S 

Kothe. . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  426.281 Sheet metal. em tJosslng. A . Langerfe1d . . . . . . . . . . . .  426,132 

Lubricator. T. J. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,377 Sheet metal folding machine, S. F. Woodworth . . .  420,35'2 

Manhole for u nderground electric condui ts, J. � ... . 
Munsie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,206 

Manometer, registering. Lusuardi & (I'alco . . . . . . . . .  42H.02:1 
Marking instrument. B. Arnold . . . . . . . . . . . . . . . . . .  426.094 
Match and mode of making, Y. G onzalez-Gomez . • 426,007 
Measurements accord ing to one system into 

an other system, instrument for trnnsferring, 
H. Hagemann . . . .  . .  . .  . . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . .  426.010 

M easuring device, lumber, T. Newnham . . . . . . . . . .  426,:ID5 
Meat cutter. S. '1'. J u l i . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  42t;,4U 
M echanical movement, J. A. Watson . . . . . . . . . . . . . . . . ·t26.:H:-J 
Metal wheel. M. De Mars . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.993 
Metallic t ube, C. L. Betts . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.1l75 
Metal l i c  t ube, C. �'. II:rb . . . . . . . . . . . . . _ . . . . . . . . . . . . . t�6.<XXI 
Mill  appliance. M eCleane & �'aber. Jr . . . . . . . . . . . . . .  426.046 
Motor. See Car motor. Electric motor. W ater 

Illotor. \Vave motor. 
Mowing machine, D. O. Abel . . . . . . . . . . . . . . . . . . . . . . .  425.968-
Mowing machine frame, R. H. Dixon . . . . . . . . . . . . . .  426.248 
M usiC leaf turner. C.  J�. Service . . . . . . . . . . . . . . . . . . . .  426,146 
Musical instrument. Crane & Withers . . . . . . . . . . . . .  425.981 
M u sical scale register, G. B. W. Bhss . . . . . . . . . . . . .  426,W 
Nail. See Screw nail. 

Ships or vessels. apparatus for raising sunken, M. 
G a'land . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  426.259 

Shirt. C. L. Christma.nn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,931 
Shoe shan ks. machine for making, Sprague & 

Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42G.3H7 
Shutter fastener and bower, W. J .  Scott . . . . . . . . . . .  426.3;� 
l5igbt. J . •  r. Scholfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42(i.333 
Signal.  See Railway signal.  
Signaling apparatus for hotels, electric, J. J. 

Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.134 
Single acting engine, J. P. Tidwell . . . . . . . . . . . . . . . . .  4�6 • .J:21 
Skiving machine, u pper. G. 1'. Dunn . . . . . . . . . . . . . . . . 420.261 
Slate frame, D. Scrymgeour . . . . . . . .  . .  . . . . . . . . . . . . .  426,145 
SmOkeho use and meat safe. combined . •  J. M. 

Badgley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,226 
Snow from railway traoks. apparatus for relllOV· 

ing. II. H. Kryger . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.130 
SolderlD� device, can, R. T. Smith . . . . . . . . . . . . . . . . . .  426.078 
Sowing machine, J. Melander . . . . . . . . . . . . . . . . . . . .. . . 426,03& 
Spectacle frame Joint. B. 1. PrIce . . . . . . . . . . • . . . . . . . .  426.422 
Spinning bobbtn. J. H. Wells . . . . . . . . . . . . . . . . . . . . . .  426.346 
Spinnmg Irregular forms. machlne for. J. Brown'" 

ing . . . .. .. .. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.23b 
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Spinning machines, yarn separator for, G. W. 

Knight . . .  . •  . •  . . . • .  . . . .  . . . . • • .  . • • • .  • . .  . . . . . . . . . . . . 426.282 

Spirally crimped hoop, L. L. Frost . . . . . . . . . . . . . . . . . . 426.258 

Spoke driver. C. Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.147 

Spring. See Vehicle spring. 
I!Iprlng holder. Eccleston & Hebbard . . . . . . . . . . . . .. . .  425.9111 

Springs. method and machine fOt' making lIat 
coiled. G. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.386 

Square, level, and surface Iil'&uge, combined, H .  
W .  Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.001 

Stand. See Blacking stand. Exhibiting stand. 
Fruit picking stand. 

Steam generator. J •. D .  Cepeland . . . . . . . . . . . . . . . . .. . . 425.986 

Storo service apparatus. L. G. Bostedo . . . . . . . . . . . . .  426.406 
Stove attachment. C. A. Pettersen . . . . . . . . . . . . . . . .  426.316 

Stove door and shelf. W. J. Turpin . . . . . . . . . . . . . . . . . 426.083 

Stove. gas. H. M. BisseU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.101 
Stove lid. A. B. Lipsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.100 

Stove. mantel. Morrison & Sanford . . . . . . . . . . . . . . . . . 426.398 
Street sweeper. W. A. Sawyer . . . . . . . . . . . . . . . . . . . . . . .  426,0i3 

Switch. See Car switch. Derailing switch. Elec-
tric sWltch. 

S y ringe. hypodermic. W. W. H itchcock . . . . . . . . . . . 426.017 

Syringe. vaginal. McClellean & Hltt . . . . . . . . . . . . . . . . 426.047 
Tack driving machine. E.  Woodward . . . . . . . . . . . . . . .  426. 160 
Tank. See Flush tank. 
Target. H. M. Quackenbush . . . . . . . . . . . . . . . . . . . . . . . . . 426,063 

Tea extract and making the same, Christopher &, 
Leftwich . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,982 

Telephones. COIn controlled apparatus for, W .  
Gray. . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . .  . . .  . . . .  426,266 

Theater chair. H. J. H arwood . . . . . . . . . . . . . . . . . . . . . . . 426,0:13 

Thermometer case. C. J .  Tagliabue . . . . . . . . . . . . . . . . . 426,4(10 
Thermostat, J. p. McMahon . . . . . . . . . . . . . . . . . . . . . . . . . 426.304 

Thill coupling. M. D. Stocking . . . . . . . . . . . . . . . . . . . . . 4 26,HU 

Tie. See Railway tie. 
THe. E. C. Lindemann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.289 
Tinner's shears, Learzaf & Sm ith . . . . . . . . . . . . . . . . . . . 426.391 
Tool. combination, }I\ 14. Downend . . . . . . .  0 • • • • • • • 0 .  426,409 

Tooth separator. W. S. Elliott . . . . . . . . . . . . . . . . . . . . . 426.253 
Toothed wheel. R. Neilson . . . . . . . . . . . . . . . . . . . . . . . . . . 426 . .391 
Toy. J. Contrell, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,113 

Toy, J. A. Furman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.120 
Tree protector, J. S. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . 426,106 
Trolley support. h'. B. Rae . . . . . . . . . . . . . . . . . . . . . . . . . . 426.066 
Truck, car, W. S. G.  Baker . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.096 

Tube. See Metallic tube. 
Tubular boller, upright, J. Baird . . . . . . . . . . . . . . . . . . . .  425.9;0 

TWistina' machine, band and cord. J. L. Inman . . . . 426.383 

'l'ype writing machine, Brady & Vellacott . . . . . . . . . .  426.360 
Type writing m"chlne, J. W. Gibboney . . . . . . . . . . . . . 426.005 
Valve, Wood & Houston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,:351 

Valve plate, adjustable, E. V. Thomas . . . . . . . . . . . . . .  426.151 

Vegetable substances. apparatus for treatinll'. A. 
Chambers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.980 

\' eblcle frame. adjustable. W. R. Connor . . . . . . . . . . 425,985 
Veblcle gear, H. J. Rich ardson . . . . . . . . . . . . . . . . . . . . . .  426,329 
Vehicle running 2ear. '1\ A. J ones . . 0 • • • • • • • • • • •  0 • • •  426,126 
Vehicle seat top, H. McCurry . . . . . . . . . . . . . . . . . . . . . .  426,802 
Vehicle spring. H. P. Colby . . . . . . . . . . . . . . . . . . . . . . . .  425.984 
Veloci pede. W. J asper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,384 
Vending apparatus, J. A. Williams . . . . . . . . . . . . . . . .  426,086 

Vending machine, F. G. D ieterich . . . . . . . . . . . . . . . .  425.996 

Ventilator, R. E. Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.237 

Vetrinary dental forceps. D. M. Scbelfer . . . . . . . . . . . 426,074 

Veterinary medicine, J. A. & J. S. Youngkin . . . . . .  426,355 
Washer. See Gas washer. 
Washing machine. N. Denny . . . . . . . . . . . . . . . . . . . . . . . . 426.367 
Watch cases. mechanism for making, ECRU bert & 

II agstoz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,118 

Watch • •  top, C. Sch latter . . . . . . . . . . . . . . . . . . . . . . . . . .  426.:,')6 
Water closet seat. F. P. Larkin . . . . . . . . . . . . . . . . . . . . . .  4211,287 

Water gauge. safety, G. H. Wall . . . . . . . . . . . . . . . . . . . . 426,154 

Water heater. G. Well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,157 

Water motor, S. B. Golf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,361 

Water wheel, S. B. Golf . . . . . . . . . . . . . . . . . . . . . . .  426,26'l, 426.265 

Water wheel or motor, S. B. Golf . . . . . . . . . . . .  426.262. 426,264 

Wave motor. E. Chalfey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.167 

Weather strip, A. Drynan . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,175 

Wedge. A. Sanford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426.071 

Wheel. See Fifth wheel. Metal wheel. Toothed 
wheel. Water wheel. Wind wheel. 

WhlWetree, C. W .  Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . 426.176 

W hlWetree attachment, Baken hus & Mu eseler . . . . 426,227 

Whip, J. T. S ullivan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  426.419 
Wind wheel, A. W. Chamberlin . . . . . . . . . . . . . . . . . . . . . 426,ZIl 
'l' ln dmill, G .  N. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426,162 
Wire cutter, J. Knibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 426,128 

\Vire. etc., electric machine for covering, Davis &, 
Scott, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.9\10 

Wrench. See Carriage wrench. Pipe wrench. 
Wrench, C. C. Augustine . . . . . . . . . . . . . . . . . . . . . . . . . . .  426,161 

DESIGNS. 

Badge, Torsch & Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.';76 

Fence gate, J .  B. Cleaveland . . . . . . . . . . . . . . . . . . . . . . . 19.769 

Fence ornament, J. M cLean . . • . . . . . . . • . . . . . . • . • • . . . . .  19,773 

Gate, J .  M c I  .. ean . . • .  . • . . . • • . . . . . • • • . • • . • • •  ' 0  • • • • 19,7'11. 19,772 

Sachet bag. C. T. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,.74 

. Settee, W. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.';67 

:Spoon, G. C. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,770 
:Stove, henting, Ba.com & Ritchie . . . . . • . . . . . . . . . . . . .  19.768 

'Type, font of printing, Schmohl & Lauschke • . • • • . .  19,775 

TRADE MARKS. 
Hardware, certain named articles of, Wamer 

Manufacturing Company . . . . . . . . . . . . . . . . . . . . .. . . . .  17,814 

lIose. garden, mill, fire. and steam, Boston Woven 
Ho.e Compan y . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,791. 11 ,7U2 

Instruments or appliances for the cure of disease, 
H. Sanche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,809 to 17,811 

I.aundry purposes, certain :fluid preparation for, 
Bower & Miller. . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . 17,798 

Maple .irup. Towle Sirup Company . . . . . . . . . . . . . . . . . . 17.812 

Medicine for the cure of IIstula, L. Ur.em . . . . . . . . . .  1 7,813 

Regulator for female complaints, Lion Drl1ll Co . . .  1 •. 801 

Salve for pile. and leucorrhrea, F. Hankele . . . . . . . . . J7.800 
Seasickness. preventive of. S. Getzler . . . . . . . . • • • . . . .  17.198 

Soap, Colgate & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.794 
Soap for laundry and general purpose •• Procter & 

Gamble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 .796. 17,803 to 17,808 

Soap, lau.udry and toilet, B. A. Lynde & Son Com 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.802 

Soap powder, H. S. Grlllgs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.799 
Soap, tooth, E. L. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.790 

\Vash boards, �"uller Bros. Manufacturing Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.797 

Yeast, Corner & Farnum . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,795 

A. printed copy of the speclttcatlon and drawing of 
,any patent in the foregoing list will be furnished from 
this oWce for 25 cents. In ordering please .tate the 
.name and number of the patent deSired, and remit to 
Munn & Co., 361 Broadway, New York. 

Jeitutifi c �tutficau. 

I n s l d  .. Paa-", .... ch Inllertlon - - - 7:i cent. a lI"". 
Back Pall'e. e n c h  i n se r ti o n  - - - $1 .00 n l i n e . 

The above are charg-es per agate line-about eight 
words per line. This notice shows the width of the line, 
and is s�t in agate type. En�ravings may head adver
tisements at the same rate per agate line, by m easure
ment, as the letter press. Advertisements must be 
received at publication office as early as 'llhursday morn
ing to appear i n  next issue. 

U SE ADAMANT WALL PLASTER 
It  is Hard , D e n 8e, and A d

hesi vet Does not check or crack. 
It  is  i mpervious to wind. water, 
and disease germs. It dries in a 

hours. It can be applied in 
kind of weather. It is in gen
use. Licenl!1es �anted for the �r:nlIxml�,USIDII<. and selling. 

Address A D A M A NT M FG ,  CO, 
309 E. (; e n esee � t . ,  

Syrncu s e .  N .  Y .  

Patent Foot Power Mach '  
Complete Outfits. 

Wood or M etal workers without steam 
power. can successfu l l y  compete with 
�lJ:l)\i s

�APh f{G
u

sWfn.3�{lI :r
e
; 

latest and most i mproved for practicai 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

S e n eca F a l l s  MfE. Co. 
695 Water Street, Seneca ralls, N.  Y. 

Drill Presses, Ch ucks, Drills, 
Dogs, and machinists' and 
teurs' outfits. Lathes Catalogues mailed on ,!pph,ca.t:io'!' .i 
165 W. 2d St., Cincinnati, O .  

M O D E L S A N D L I G H T 
M ETAL WORK. 

T. F. W E LC H ,  Circular Jilree. 
8 Medford Street. BOSTO N .  

OTTO a A S  E N G I N ES.  
Over !lli,OOO Sold. 

Horizontal . . . . . .  Otto . . . .  G as Engines. 
Vertlcal. . . . . . . . .  Otto . . . .  Gas Engines. 
Twin Cylinder • .  Otto . . . .  Gas Engines. 
Combined . . . . . . . Otto . . l �:3 �:;:��.

s 

Combined • • • . • . .  Otto . . t �:� ��N!�gs 
OTTO GAS ENG I N E  WORKS, 

CHICA.GO, PHILA.DELPHIA.. 
New Y ork A a-ency, IS Ve .. ey Street. -----------------------

ON GAS ENGIN ES. - A  VALUABLE 
Er,ft�J��

y
of·I<�:I�'::f��;��

b
�����\I.I:n�

O
J;��:l�i���� ��� 

tail the " Si mplex , .  engine Invented bY the author a n d  
M r  .\ l a l andin. W i t h  23 :ftgures. Contained in SCn .:NTIFIC 
A M lmICAN �UPPLEMENT. N os. ' 1  Ii and ' 1 6. Price 1 0  
cents each. To be h a d  at this oWce a n d  from a l l  news
dealers. 

Barnes' New Sensitive Dri l l 
Has These Great A dvan tages : 

cr��l�:J
e
:r

d Df�rl�i���� sl�ns�I: II�'�' bo
e
r 19; 

m otion reversed, without stoppi DK" the rua
el. i n e  or shifting b e l t s .  More or less driv
ing power can be applied to th e drill  spindle, 
as the size of t h e  drill or the nature of the 
work may demand. 

W. l!'. & JNO. BARNES CO .. 
1999 Ruby St..  Rockford, Ill.  

Scientif i c 8QQ! Catalogue 
RECENT L Y  P V D I .I S H E D .  

Our new catalogue containing o v e r  100 pages, includ .. 
Ing works on more than IIfty dilferent subject.. Will  be 
mailed tree to any address on application. 

M U N N  & C O . ,  PUblishers Scientillc American, 
361 U r oadwny, N ew Y O " k, 

'�1l�il\llIill'ill\lmlft CARY & M OEN CO.O 
�TEEL WIRE O FUY-O£SCRIPfiON @rc> � 
Z34- IV 29 ST EVER &STEELSPRINGs. NE\�YORK CIT1 

THE P E N N A .  D I A M D N D  D R I LL &. MFG.  CO.  
B l lt D S IlORO, I'A . ,  Bnilders of High Class 
Steam Engin es. Diamond DriJling and G eneral 
Mach inery. Flour Mill Rolls Ground and Grooved. 

N .I!: W  YORK U b'FIV.I!:, 284 PEARL S rHE ET. 

A Substitut e  for Coal or C oke. 100 Gal l o n s  of' O i l  all'ai n st !I,400 Pounds of Coal. 
A SYST E M  FO R B U R N I N C C R U D E P ET R O L E U M .  

The best practical result. obtained b y  the manufacturers of Steel, Drop Forl<ings. Brass Works, 
Bolt and Nut Works, and many other branches of commercial product. 

Sy::,:,�vite pr�iis�lsS�1 W��IMs\)'Yfei-�i<J�e��'k��lit'Cc��:t�;!:io�,Y��o:�.u��er our 

EDISON LAMPS 
For Batteries 0 ,  Dynamos. 

� to 36 Candle Power. 3 to 40 Volts. 
We will send free. Catalogue E .  

which gives prices a n d  description 
lamps, together with directions 

How to Make a Cheap Battery 
to operate them. 

EDISON LAM P CO •• 
HARRISON, N. J. 

PRIMARY BATTERIES 
FOR RUNNING 

I N CA N D E S C E N T  L A M P S ,  
From 25 t o  300 hours with ONE change o f  solution. 

Send for Circulars and Price List. 
.,. .A.:atl:ES EE. :atI:.A.S 01'\T. 

1 18-120 Park Ave • •  B l'ookl y n ,  N .  Y .  • STEEL TYPE fu, TYPEWRITERS, 

? Stenc i ls ,  Steel Stamps,  R u bber 
. ,  and M etal Type Wheels ,  

N e w  YOl'k Ste n c i l  Works, Mfr •• 
tOO Nassau Street, New York. 

ICE·HOUSE AND COLD ROOM. --BY R. 
G. Hatfield. With directions for construction. Four 
eugravlngs. Contained in SCIENTIFIC AMERICAN SUP
PLEMENT, 39. I �rice "!.O cents. To be had at this office 
and of all newsdealers. 

Starrett's Micrometer CaliDer SQuare 
For O utside I ..... --3--.·"" ·"'''''4'''·''7. .. � .. 7.''''�1I1I� ���s��:�de I 

II!IIJIlIIIII IIIIII I I I I III I I I I I I I I I I III I I I I I I I I I III Price, IS. 

MANHATT A N  
S E L F ' L U B R I C A T I N C  

Pl umbngo P .. c k i n g  
is the best to be h a d  f o r  Steamers, 
Locomotives, Station ary Engines, 
Pumps, with oil. hot or cold water, 
Valves, Steam Hamm ers, etc. It is 
mad e round and square. 

Send for Circulars, or sample for 
trial to the G eneral Agents, 

GREENE, T W E E D  & C O . ,  
8 3  CHAMBERS S T . ,  N .  Y .  

VOLNEY l\" .  MASON & CO.,  
FRICTION PULLEYS CLUTCHES ann ELEVATORS 

PRO V I D E N CE. It. I .  

Rolls Pulverizer 
Simple, Durable, Com pact, Dustless, 

and 8. finished product direct 
from the machines • 

The best Ore Granulator for leach
ing and concentration. 
MANUFACTURE A LSO 

Gates Rock and Ora Breakers 
A d dress for Catalol<ues 

GA TE S IRON WORK�, 
li O  C ,",0. C l inton St . . C h icaa-o. 

215 Franklin St •• Boston, Mass. 

OIL WELL SUPPLY CO. Ltd. 
91 &; 92 WATER STREET, 

.Pl ttsbu r gh, I'n •• 
M anufacturers of everything needed for 
��T:.iJ _:J:.A. _ __  ELL_ 

.for either Gas. OiJ, Water. o r  Mineral 
'llests, Boilers. Engines, Pipe, 
Cordage, Drilling- Tools, etc. 

Illustrated catalogue, price 
lists and discount sheets 

on request. 

ARTESIAN 
Wells, Oil and Gas WeUs. drilled 
rl��:r ��:=u��: 
=����c���:nsfn:q� 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
fIOO ft. Send 6 cent. for illustrated 
catalogue. Pie."ce A .·tc.ian 
and 0 1 1  Well Supply Co • •  
80 Beaver Street, New York. 

HARRISON CONVEYOR ! 
Ha!:lling 6rain, Coal. Sand, C lay, Tan Bark, Cinders, Ores, Seeds, &c. 
gi����. 1 BORDEN, SELLECK & CO" {�;;'�':,..s, } Chicago, IlL 

Canadl .. n p .. tents may now be obtained by the 
inventors for any of the inventions named in ihe fore
going l ist, provided they are .imple, at a cost of $40 
each. If complicated the cost will be a little more. For 
tnll instruction I address Munn '" Co .. 361 Broadway. 
New i ork. Otilv forei&U J)ateDtil maJ 111110 be Qbtllllled. 

T H E F I S H K I L L " CO R L I SS E N C I N E  
CO M B I N I N C  A MAXI M U M  O F  ECONOMY, E F F I C I E NCY, A N D  D U R AB I L I T Y .  

Fish k i l l  La nd i ng Mach i n e  Co. ,  F l s h k i l l-on-H u d so n ,  N. Y. 

U N E Q U A L E D  
For House, Barn. Ifactory, etc. 

S h e d  or O u t b u i l d i n g. ..... _eene_· roof complete. Any one can lay it. 

$2 .00 per 1 00 S q .  Feet. 
.",o,nC>I'''e :free if' you state size of' roo£. 

42 West Broadway, New York City. 
I N DI A N A  PAI N T  &. ROOFINe CO. 

TO BUSINESS MEN 
The value of the SCI ENTI FIC A MERICAN as an adver .. 

tising medium cannot be overestimated. Its Circul ation 
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ries, and i s  read in aU the principal J i braries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news
paper. H e  wants circulation. This h e  has when he 
advertises in the SCIENTIFIC AMERICA N. And do not 
let the advertising agent inttuence you to substitute 
som e other paper for the SCIENTIFIC A MERICAN. when 
sel ecting a l ist of pub l ications in walcn you deCIde It is 
for your interest to advertise. This is frequently done, 
for the reason taat tne �ent gets a larger commission 
from the papers having a sml:tJl circulation th&n. is allow. 
ed on the SCIENTIFIC AMERICA.}S". 

li'or rates see top of first col u m n  of this page, or ad
dress IU U N N  & C O . ,  Publl8h ers, 

361 D ,·oadway. New Y ork . 

HOME-MADE I N C O BATOR.-PRACTI-
cat directions for the m a n ufacture of an eft'ective incu
bator that has been carefu l l y  tested and found to per· 
form all t h at may be reasonably expected ; with direc· 
tions for operating. With 4 figures. Con tamed in SCI
E N TIFIC A M tr. IllCA N SUPPLEM I�NT. No. fi3tt. Price 10 
cents. To be had at this oWce and from all n ewsdeal ers. 

" Know the Law and Avoid  Lit igat ion ,"  
YNE'S L E G A L  A D V ISER I s  a 
epitome of t h e  Laws of the States 

Union and those of the General 
Go·vernrnell t  of the United States, and 

be fou n d  invaluable to those who 
forced to ap peal to the law, as w e l l  

to that large class who w i s h  to avoid 
Large Uru o, cloth, 320 pages. Price 
. :> 0 . 

Post paid on receipt of price. 
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f cie u tifi c �mtr i tau 
EI!!TA BLJ S H I£ D  1 S46. 

The Most Popnlar SelentIfie Paper in the World. 
O n l y  $3. U U  a YeRJ', I n c l u d i n g  I'ostall'e . Weekly. 

;)� N u mbers a Y ear. 

This widely c l l'cll i ated and splendidly lII ustrated 
paper 1s p u b l ish f d  weekl y.  Every number contains six .. 
teen pages of useful infolmaUon and a large number of 
original engravI ngs of new inventfons and discoveries, 
representing E n gineering Works, Steam l\1 u cbinery. 
New Inventions. Novelties in MechaniCS, M anufll ctures. 
Chemistry. �Iectriclty, Te ' egrapby. Pbotography, Archi
tecture. A griculture. Horti culture. Nutural History, etc. 
Complete List of Patents each week. 

T e r m s  of lS u b8Cl·l p t i o u .-One copy of the SCI E N 
TIFIC A \ I E RICAN w i l l  be s e n t  ( o r  o n e  year-52 numbers
postage prepaid. to any subscriber in the United States, 
Canada or Mexico, OD receipt of tll l'ee d o l l l l l'" by the 
publish ers ; six months,  $1.50 ; t hree months, $1.00. 

C I  u b • •  -S pecial rates for several name., and to Post 
M asters. W rite for particulars.  

The safest way to remit is  by Postal Order, Draft, or 
Express Money Order. Money carefully plu ced inside 
of envelopes. securely sealed,  and correctly addressed. 
seldom goes astray. but is nt the sender's risk. Ad
d ress all letters and make all orders, draft., etc., poty. 
able to 

�'t:TNN &; CO • •  

36 1 B roadway. N ew Y o r k .  
T � E  

Scientific Amer ican Supp lement. 
This Is a sepa rate and d istinct publication from 

TH" SCI EN TIFIC AME R I C A N .  but is uniform therewith 
In size, every number containing sixteen large pages fun 
of engravings, many of wh ich are taken from foreign 
papers, and accompanied with translated d e.criptlons.  
THE SCI<N T I FIC A M E R I CAN SUI'PL reM ICNT I s  published 
weekly, and I n cludes a very wide ranl<e of contents. It 
presents the moat recent papers b y  eminent writers in 
all the prin aipal d e partments of Science and the 
U seful Arts. embraCing Biology, Geoloay, Mineralogy, 
Natural History, Geol/raphy. A rchreology. Astronomy, 
C h e m istry , El ectriCity,  Li�ht , Heat, l\l echani cal Engi. 
neeri n g ,  Steam and Railway Engineering, :\ l ining, 
Ship Bui lding, M arine Engineering, Photography, 
Techn ology, MttDufacturing I ndustri es, Sanitary En
gineering, Agriculture, Horticulture, Domestlc Econo_ 
my,  Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable In no other pub. 
licat lon.  

The most impof'tant Enginemng Works. �I echanl.ms, 
and Manufactures at h ome and abrQs.d arA illustrated 
and described in tbe SUPPLE M E N T. 

Price for the S [1PI· , . EMENT for the United States and 
Can ada, $5.00 a year, or one copy of the SCIENTIFIC AlIl
E HICAN and one copy of the SUPPLIEM I!: N T, both mailed 
for one year for $7 .00. Sing l e  copies 10 cents. A ddress 
and remit by postal order, express money order, or check • 

lU U N N  & Co . . 3 6 1  Broadway, N. Y . .  
P nblishers SCIENTI FI() AMEUICAN. 

• 

Bu ilding Edition. 
THE S C 1 ENTIFIC A M ERICA N ARCHl 'l'ECTS' � ND 

BUILDERS' EDITION Is I ssued monthly. $2.50 a year • 
Stngl e copies ,  25 cents. J:I�orty l urge quarto pages, equal 
to about two h und red ord inary book pages ; forming a 
large and splendid Magazi n e  of Archi tect u re, rich_ 
ly adorned with elegant plates in co/ars. and with other 
flne engravings ;  I1Ju8trating the most Interesti ng ex .. 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latpst a n d  best plans for private resi
dences, city and country. including tho�e of very mod
erate cost as weH as the more expensive. DraWings 1n 
perspective and i n  color are given, togeth er with full 
Plans, Speci llcatlons, Sheets of Details, Estimates, "tc. 

The elegance and cheapness of tills mlt!lnillcent work 
have won for it the I�n r", e 8 t  C h'culation of any 
ArchlteCmral publication In the world. Sold by all 
neWSdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

© 1890 SCIENTIFIC AMERICAN, INC.



l"oumded by J>1athmv Garey. 1785. 

H E N P Y  CA R E Y  B A I R D  & CO. 
Industrial Publishers, Booksellers, a n d  Importers, 

81 U Wa l n u t  St .. l'hiladelphia, l'a . . U. S .  A. 
;TOur new and Revised Catalogue of Practical and 

Scientific Books, 86 pages, 8vo. and our other Catalogues 
and Circu lars, the whoie cover i ng every branch of Sci
ence applied to the A rts, sent free and free of postage 
to any one i n  ooy part of the world who will furnish his 
add re9S. 

Jtitufifi t �tutritau. 
After be i ng o n  the M a rket Fou r Yea rs 

The " A  e M  E " Sti l l  Leads ! 
Sizes One 'l'wo Three, and Fuur Horse Puwer. Arranged fur either NA'DURAL GAS 

or Kerosene Oil tire as ordered . No extra ill � llrance required un account of tll.� oi1fiTg. 
Se'nd for catalogue giving tull particulars and prices. 

ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. 1 

SCREW PITCH and CENTRE GAUGE. 
Improved Surface Gauge. Try 
and Centre Squares . Standard 
t\if����r
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Steel Squares, Spring Calipers, 
H.rdened Straight Edges. etc .. 
etc . 

nr Illustrated Gatalogue and 
Price List free. 

STANDARJ) TO O L C O . .  ATHOL, IlI ASS.  

A Market for West Ind ian, South & Central American Buyers ... Jamaica International Exhib ition, 1891 

ELECTRICAL BOOKS 
R E C E N T LY P U B L I S H E D. 

E l ectric Light I n s t a l l ations a n d  lUanagement of [ 
AccuJn u lators.-A Practical I landbook. By Sir David 
Salornons, Bart., M . A .  5th Edition, Revised and }o!�ll-
large 1 ,  with 100 illustrations . . . .  . . . . . . . . . . . . . . . . . . .  $1.50 I .. To Bay that t.his book IS the best of its k1nd would be 

a poor compliment, as it is practically the onl y work on 
accum ulators that has been written. " -EZecf,rical Review. 
E l ectrical Instrument-J\laking for Amateurs.�A 

Pract ical Hand book.  By S. R. Bottone, Author of 
.. The Dynamo. "  etc.  "�ith 60 illustrations. Secon d 
Edition. Cloth . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . .  $1.20 

E lectric B e l l s  and A l l  About Them.-A Practical 
Book for Practi cal �len. \Vith more than 100 illu.stra
tions. By S. R. Bottone , A uthor of .. fl'he Dynamo . "  
. .  .l£lectricnl ln struments f o r  Amateurs ,"  etc. 18&,!�. $1.20. 

BASB BALL. - A DESCRI PTION OF i 
the great national ga.me of the United States, by an 
English writer. J no .  Ne'tVtoll Crane , with diagram of 
th e field and 7 ilIu�trations of players. Contained in SCI· 
E :\" T I F I C  A JrHanC A :!'\  S O P l'L.KM KNT, No. 693. Price 
10 cents . '1'0 be had at thIs office and from all news
dealers. 

Watchman's Improved Time Detector 
�with Safety Lock attach, ment. Patented IH75-t;"7-

80-81. Beware of in
fringements. rrhis 
i nstrument i s  sup
plied with 1 2  k e y s  
tor 12 station�. In·  
val uable for  ti l l  con 
cerllS em pl oying 
11 I g h t watchmen. 
Send for Ci rculars 
to K !.llHA PSER, 

2815. 20ti B 'way New York. 

. 
�INGSTON. 

c>pe:n.s 271;h. Ja.:n.u.a.:ry. 

PRINCE OF WALES, Patron. 
Governor Sir H E N R Y  B L A I�E. K.C.lU. G., 

Chairman of Commissioners. 

W.IlI. L A N E  BOOKER, Esq., C.llI.G., 
H . B . llI .  Consul General at Ne,v York, 

Chairman United States Committee. 

FREE : Space, Steam up to 100 horse power. Return 
Freight, 8torage of Empt ies, and Conveyance 
from Wharf. 

ADDlications here by J u n e  1 2t h .  
Goodliij �hipped f1'oln August 20th. 

Address all communications to 

T. AMO R ,  Secretary, 280 Broadway, New York. 

A P R AC T I C A L  T E AC H E R .  
WHAT Pa)rne's Business Educator. An encyclo

pedia of the k n o w l edge neCGflsary to t he con-

YOU duct o f  IHl . .  �il le�s. :Model nU!:Iiness Letters 
nnd Answer� ; Lessons in Penmanship ; In-
terest 'l'ables ; Hules of Ordel' for Delibera-WANT t ive Assemblies and Debatin� Societws ;  Ta

I bles of \Veigilts :'l.nd Measures, Standard and 
the Metric System ; J�essons in 'rypewrit inlZ ; Dictionary 
of 3-1ercanti le  'rerms; Interest Laws of the Un ited States; 
Val ne of :B'oreign Gold ami S ilver CI)ins  in the United 
States j Rules uf  P llnctuation ; Marks of Accent ; Dic
tionary of Synonyms, etc .. etc. ; making in  all the most 
complete self-educator published . Contai n i n g  608 pages, 
b ( l llIld in extra cloth. Price S2.00. Post paid on re-
ce�� °.ip�le

·B:e1i��:lO�t����
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N O W  R E A D Y .  

Experimental gcience, 

Ele ctrici t y  i n  O u r  H o m e s  and Wor]{.shops .- A  PrdC- AN E w e A T A L  0 C UE ti(,al 'I'reati,e on Auxil iary "" Iectrical Apparatus. By  
Sydney �'. 'Va l ker. 'V ith many i l lustrations . 1889. $l .W. 
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m��E V A L U A B LO�P A P E R 8 ern Form s, ;v:irh instruction s for making them. By Contained in SOIF-NT I FIe AMERICAN SUPPI.EMENT. sent John Gray, B . S c .  18!-lO . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . $1 .75 tree oj charge to any address. 

l'ractical E l e ctrics. - A Universal Handy Book on I ll'l U N N & ()II . ,  36 1 Broadway, New Y o r k .  
A larms . Battenes, Be l ls, Carbons, Induction , Inten-
Everyday E l e ctrical

. 

::\latters, incl u ding Conn ections , 1--------------------------------------------
sity and ResIstance COilS, Dynamo E lectric Machines, 
Fire l{1 sks, M eaSUring, M i crophones, Motors. Pho
nographs, Photo phones, Storage. and 'l'eleph ones. 
ISS!J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $0.75 

Practical E l ectrjcity. ,- A Laboratory and Lecture 
Course for tirst J ear students of Electrical Engineer
ing, bused on the practical definitions of t he el ectrical 
units. B y  \V .  E. Ayrton, F.R.S. 'V ith numerous i 1 l us-
trations. Fourth Edition . 1889 . . . . . . . . . . . . . . . . . . . . .  $2.50 

IT Send for Special Electrical Book Catalf)gue. 
MUNN & CO .• Pub lishers of the SCI. A M  .• 

361 Broadway . N ew York. 

C@T':: EJ'f'!'l.. )f. 
. riGS forROOl{SJi€W�rAP€1\5 anti eUtCU.Li\I\$ 

=:.:=:.2::"';=:' {." "�/='IV�l.l"IYI;-ForCl>fa;l.flJ?�orD PIfIWfJBIIF1f.12/f!f!1:l!!GfJJ'E/f/!flforJ:.vwA�." 

[.�tl'�lIGHT &SLAGK BARRELMACH IN[�y 
� \i��\�j � A S PE C IA LT Y  0\..r....
�\�� J O H N  G R E E NWOOD & CO .  • R O C H ESTER N . Y. 

ICE and REFRIGERATING MACHINES I The Pictet Artificial Ice Company (Limited), Room 6, Coal & I ro n  Exchange, New York. 

----- \ FO R SA L E .  
Owing to dissolution of partnership, 

O. H. DE LAMATER & 00. 
have closed their extensive manufactory a t  the 

foot of West 13th Street, New York. disposed of 

Hot Air Pumping Engine and Steam Pump busi
ness to the DE LAMATE R  IRON WORKS (incorpo. 

rated 1889), and to close out the remainder, offer 

for sale a very desirable lot of 

Lathes, Planers, Drilling, Shaping, Slot
ting, Boring, Cutting Oft. Nut T ap

pi n g, Bolt Cutting. and Milling Ma
chine s .  Gear Cutters, Emery Tool 

Grinders, Screw Machines. 
Vises, L athe and Planer 

Tools, Drills, T aps. 
And a variety of 

Small Tools, Boiler Punching and She ar
ing Machines, with lot of Small Tools, 

Anvils, Sledges, T ongs, 
Blocks, Rope. Bolts, Nuts, Washers, Packing, Pipe, 

Fittings. Brass Valves. Bar Iron and Steel, 

Steam Hammers, and three Rider 

Cut-off Engines. 

pERFECJ£visPA!!� I L E 
The Koch Patent File. for preserving- newspapers, Mag
azines, and pamuhlets. has been recpntly improved and 
price reduced. Subscribers to the SCI KN"T I F I C  AME H I 
eA N and SC I E X TIl!'IC AM EhH'A :\, 8UPPLEM I(NT can be 
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h SCIENrrlFI.C A ,\I ERICAN l '  in gilt. Necessary for 
every one who wishes to preserve the paper. Address 

IU U N N  &: CII .. Publ ishers SCIENTI FIC A M E RICAN. 

I N S U LATI O N �  F I R E  PROOFING. and D E A V ElNING. 
Pamph let and Sam p l e  Free. 

Western M i neral Wool Co. ,  
CLEVELAND, O H I O .  

DEAFNESS a. HEAD NOISES CURED by 
Peck's INVISIBLE TUBUL-.a EAR 
CUSHIONS. Whi'pers heard. Com· 

f ortable. SUCCP\-1f.;l'll i where all Remerlies FA IL. Ilb�. book &: 
proofs free. A{1ul'ebs }" HISt'OX, 853 Broadw.,., New York. 

ROOK BRE AKERS AND ORE CRUSHERS 
We manufacture an d supply a t  short notice and lowefilt rates, Stone and O r e  Crushers. con

taining the invention described in Letters Patent issued to Eli W. B lake , J une 15, 1858, to
gether with NEW AND V A T  .. UABLE I M P ROVEl\:I ENTS, for which Letters Patent were granted 
May 11th and J u l y  20th . 1880, to Mr. S. J). Ma�sden . Al1 Crushers supplied by us are cons-tructed 
under these patents of Mr. :\-"[arsden. who for the pa�t twenty years has been connected with 
the manufacture of B lake Drushers in this country and Enr-1 and. 
F A R RE l .  F O U N D R Y  & llIA C H I NE C O . . ll'l n n lhlctll rers, A N SON I A ,  CONN. 

COPELA N D  & B A () O N ,  A gents. NEW YORK and PHILADELI'HIA. 

ROSE POLYTEC H N I C  I N STITUTE, 
T E R R E  H A U T E ,  I N D .-A SCHOOL O F  ENGINEERING.  
Well endowed. w e l l  equi pped departments of Mechanical and Civil Engineering . E leetrieity, Chemistry, Drawing. Shops and 
Laboratories. Expenses low.  Address C. A. Waldo, Librarian. 

For Domestic and Foreign Trade. 
Containing Names and Addre�ses of 100.000 1l[anllfac

turers of 20.000 Articles in 178 C lassified 'l'rades in 
the United S tates. 

A complete Heference Book for buyers and sel l ers in 
all trades. showing where any articl e of American man
u facture can be purchased direct. 
l'rice, by mai l .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . $1 5 .0 0 

Send for circular showing classified J ist of articles and 
manufactures. 

For sale by M U N N  & () O  . . 
Publishers of SClEKTU'IC AMERICAN, 

361 Broadway. New York. 

Ideal Felt Tooth Polisher. 
ZNIIOIISED BY LEADING DENl'ISl'S. 

NON-IRRITATING TO GUMS OR ENAMEL 
DAN I EL CREEN If. co., � 

1 2 2  East 1 3th St., New York. 

BARREL Ew.rt����I�Is llFFFA LO, N. Y. 
ALSO A FULL LINE OF WOOD WORKING JI A CHINERY. 

FILTERING WINK-DESCRIPTION 
of Chamberlain 'S process of eliminating ferments from 
wines by means of an apparatus caU ed the filtering 
bougie. With 2 figures. Contained in Rc n:NT I F T C  
A l\llCRICA:'\'" SUPPLEl\IENT, No. ' :1 5 .  Price 10 cents. To 
be had at this office a n d  from all newsdealers . •  

$ 1  0 00 to $50 00 ��ht��g\)f(;. 
I • titable b U R  I .. 

ness. M agic l .. nn'telons an d Vi ew ... of popular sub
jects. Catalogues on application . Part 1 Optical . Z 
Mathematical , 3 Meteorological , _ 4 Magic Lanterns, etc. 
... ili A N A "' �E. 88 1lladiMon Stre e t ,  ehic8go, I I I .  6' BICYCLES P��Jmts. 

No extra charge ; all makes,new or 2d hand. 
. l owest prices guaranteed ; Send for Cata. 

Rouse, H.azard & Co., 16 G St. Peoria, Il�. 

CRANE'S PERFECT W A'rER C O L OR MEDIUM. 
'rhis Medium makes all colors tlow freely, adlls to  their brilliancy, mal{es 

t h em less sensitive to light, fastens the first wash against d isturbance in re
touching. makes C(llors adhere better to the paper, and the paper needs no pre_ 
vious wetting. For Architects and Artists. By mai l ,  25 cents. 
Manufactured by 'rHB FREDEIUCK CHANE CHEl\lIC.AL Co., Short H i lls.  N • •  J .  

C E L E B R AT E D  S U T .T {""') N R I N G  P A C K I N G . 
lONE co RUBBER p "  Kl"" P O S I T I V E LY ANTi"FR I C T IO N , S P E C I A L LY E N D ORS ED  F O R  I'i I G H  S P E E D  ENG INES  P u)., .t).: �IU S E N D  F O R  SAMPLE" P,o,CKAGE ANO PARTICU lARS TO E R I E  R U B B E R  Co E R I  E p� U . S .A 

1s a Flexible Felt Made of P u r e  A sbestos, in a F I R E F E LT T H E  N EW N O N · C O N D U CTI N G  MATE R I A L  
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it to be superior to Hall' }i'elt in Non-Conducting qualities. Made into �ectional form 

��.r����:
n
a!ij�:.

h
(���:;i���!S���:.iif

e
l;\���i��:·s, S���:�io�

a
cf!iii, AsbeMtos 

B u i l d i n g  Paver, etc. 
THE CHA I,MER�-Sl'ENCE CO . . 41 9 to 4�1) E. Eiahth St. ,  New York. 

BRANCHEs:-Philadelphis, Chicago, Pittsburgh. Boston. 

By GEO. M. HOPKINS, 
• 

740 Pages. 680 I l l u st ratio n s. 

P R I C E ,  by m a i l ,  post p a i d ,  • • • • $4.00 

S E N D  for FREE I LLUSTRAT ED C IRCU LAR and 

Table of Contents. 

M U N N & CO. ,  Pub l  i shers. 
(J)}m�t ll( �lu� Idtnmit �mtdtan, 

361  Broadway , N ew York. 

TRIUMPH WATER MOTOR 
THE STEAM ENGIN E ;  ITS PRI N C I� 
pies. its development, its future and perfection .-A po. .. 
per by E. N. Dickerson, giving an outhne of the history of the steam engine, and discussing the principles upon 
whieh it operates and which limit its capacity. With 2 
figures. Contained in SCU; X T 1FIC AMERICAN" SUPPLE_ 
'lENT. No. 686. Price 10 cents. To be had at. tbis 
office and from all newsdealers. 
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The Scientific American Supplement (weekly), one 
year. . . . . . . . . . . 5.00 

The ScientifiC American, Spanish Edit ion (month l y) 
one year, 3.00 

The SCientitlc American, A rchitects: and Builders 
}�dition (monthl y), one vear. . 2.50 

COMBINED RATES. 
The SClentrtlc American and Supplement. . $7.00 
The ScientifiC American and A rchitects and Build-

ers Edition ,  . • &.00 
The Scientific A merican. Supplement, and Archi ... 

t.ects and Huilders Edition . . 9.00 
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r)r express money order� or draft to order of 
M U N N  & CO . . 361 Broadway, New York. 
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The above are char�e8 per agate hne-abouT elght 
words per l ine.  This n otiee shows the width of the line, 
and is  set in ug-at e type. Engravings may head adver
ti sements at the same rate per agate line. by measure
ment,  as the letter press. AdvertIsements must be 
received at publication office as earl y as Thursday morn
j ng" to appear in next i ssue. 
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THE PHONOGRAPH.-A DETAILED 
description of the n e w  and improved form of the pho
nograph Just brought out by Edison. With 8 engrav
ings. Contai ned in SCI E :'\ TIFIC AMERIC_\. N SUPPLE" 
M ENT, No. 6 3 2 .  Price 10 cents_ 'I'o be had at this 
office and from all n ewsdealers. 
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PH OTOGRAPH I C  OUTf iTS f O R  AMAHURS I  
Send fo r o u r  New I l lustrated Catalogue and 

copy of Modern P h o tography. 

R O C H EST E R  O PTICAL CO. ,  
1 8  A Q U E D U CT ST . .  R O C H E ST E R ,  N .  Y. 

Address J OB.\; A, rrOF�BLING';; SONS. Manufactur
ers, Trenton. N. J . ,  or 117 Liberty Street. New Y ork. 

vVheels Hnd Rope for conveying power long distances. 
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NEW KODAKS 
" You press tile buttOIl, 

zve do the rest." 
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Films. 
For sale by all Photo. Stocl, Dealers. 

TH E EAST M A N  COM PA NY, 
Send jor Catalogue. ROOHESTER, N. Y. 
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S i n g l e  n e l l  " hi m e  \\' h i o t l " .  and all Instruments 
uMed in connection with Steam, Air and Water. 

Sole Agents jo'r Clark's Ltnen Fire lInse. 
NEW YOUK. },ONnON. 
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PAT E N TS ! 
M ESS I{S. MUNN & co.,  in connection with the publi� 

cat i o n  of the SCIF.NT! FIC' A M E H I CA ;\; .  continue to ex
a m i n e  i m pruvements, and to act as SOlicitors of Patents 
for Inventors.  

I II this l ine of business they have had jort'y-one years' 
:! . .cperience. and now have llw'Qualeil jacilitits for the 
pl'eparation of Patent [)rawings, t:-;pecifications, and the 
prosec ution of Applicatic, n s _for Patent.� in the U n ited 
8tates. Canada. and Foreign Countries. Messrs. Munn & 
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on I ofrilli!ements o f  Patents. A l l  busines� i n trusted to 
them is done with special care and promptness. on very 
reasonable terms. 

A pamph l e t  sent free of charge, on application, con
taining ful l in1'ormation about Patents and how to pro ... 
cure them : directions Ctm Cern irig l.abels, Copyrights, 
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tents, etc. 
\V e also send, free oj charge. a SynoDsis of Foreign Pa

tent Laws, showing th e  cost and method . of &ecuring 
'patents in all the principal countries of t he world. 

MUNN k C O . ,  Solicitors 0" Patentl!l, 
361 Broadway, New York. 
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Illustrated Pamphlet Free. Addr�s. 
A M E S  L E F F E L  &. C O .  

SPRINGFIELD, 01110, 
01' 1 1 0  Liberty St.t New York. 

LIME SULPHITE MANUFACTURE 
In the United States.-A paper by Maj. O. E. Michaelis. 
M .  Am. Soc. C.E. describing the process of manufttctur. 
ing cellulose, for paper m aking, through t h e  use of bisuJ
pbtte of lime or magnesia i foll owed by a paper on the 
chemistry of the pl ocess, by M. L. Griffin, M . A .  Con
tained in SCI ENTlJo'IC AMERICAN SU "PLl<�l\I EXT. Nos. 
7 :1 3  and 7 34. Price 10 cents each. '1'0 be had at this 
oilice and from all newsdealers. 

V I TA L  STATISTICS. 
l:i  royal o('ta\'o \'olumes. 

l::l,iIDO large pages. �O.OOIl subjects treated. 
25,(0.) cross referen ces. 

1�0 double-page i l l ustrations. 
100 dou ble-pa!il'e maps. 

.,. editions in five \rears. 
5 bindings and 4 prices. 

Ead. vol ume I Ox7 1 -�x2 1 -4 Inche •. 
Length of shelf, 2 feet 10 inches. 

U N D I S P U T E D  CLAI MS. 
Greatness of size-

La�����t�f r�:.�ro�::es. 
Insuring fresh data. 

Low in price-
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An easy payment p lan-
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Its character international. 
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M ILLWRI G H T, 

CA I U N ETMA KEIt ,  
and w a n t  Flrst-Cln8s 

amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and I 
which would h ave suftlcien t power to operate a foot 
lathe or any machine requiring not over one man power. 
W ith 11 figures. Contained in Scn�NTIFIC AME HTCAN 
S(TPPLKI"H�NT, No. 641 . Price 10 cents. To be had at 
this ottice and from all newsdealers. 
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Send 8 cents i n  stamps for our Woodworkers' Tool Cata
l ogue N o .  12. 200 pages. 700 illustrations. The most com
plete catalogue of these goods ever i ssued. 
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TH" ALFORD & BERKELE CO .. P. O. Box �, 

Sample. $1.50. 77 Chambers Street, New York City. 
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Diamond Frame, Steel Drop, Forg-ings, Steel T ubi�g, Adjustable Ball Bearin�s to all Run

ning Parts. includIng Pedals. Su spensIOn Saddle. Fin est materIal 
money can buy. Finished in enamel and nickel. 

Strictly high grade in every particular. No better mach ine made at any price. 
BICYCLE CATALOGUE FREE. 

J O H N  P. LOVELL ARMS CO.,  1 47 Washington Street, BOSTON ,  MASS. 

� ATION AL FILTER_ 
Special !Size t o  Filter Entire S1lpply o f  Water for House. 

GUARANTEED TO PRODUCE 

BRIGHT SPARKLIN G WATER 
I f  Filter 1 8  Cleaned Once Each Day. Ca . .  Joe Cleaned in 10 Minute •• 
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NATIONAL WATER PURIFYING CO. , 
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This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174, 465, and January 30th, 
1877, No. 186,787. 

The transmi8sion of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 

individual user of telephones not furnish
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